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In these hot days we owe so much to 
the electric fan that we hardly realize it 
ourselves. If anybody wishes to know the 
amount of his indebtedness to the fan, 
just let him shut off the current on one of 
these torrid, humid July days and feel his 
temperature rise to the incandescing 
point. 

With this issue is begun the thirty-ninth 
volume of the ELECTRICAL REVIEW, which 
Will close the twentieth year of its exist- 
ence. To all of the many friends and con- 
tributors who have played so large a part 
in the success of former volumes the ELEC- 
TRICAL Review here returns its thanks, 


promising, at the same time, to spare no 
endeavor to make each succeeding volume 
more interesting and instructive than its 
predecessor. 


THE PRIZE WINNING ARTICLE. 

In the ErrorricaL Review for Feb- 
ruary 23, 1901, an offer of a prize of one 
hundred dollars for the best article upon 
the electric lighting central station super- 
intendent was made. 

It was desired to obtain a practical and 
valuable essay upon the central station 
superintendent and his duties; one dce- 
seribing how best a candidate for such a 
position might fit himself to insure success 
in it, and one describing the type of man 
most likely to succeed in that direction of 
endeavor. In order to secure the best 
opinion upon the matter from men hav- 
ing large experience in the clectrical hght- 
ing industry, we requested Mr. C. L. Ed- 
gar, president of the Edison Electric Il- 
luminating Company of Boston; Mr. 
Charles R. Huntley, general manager of 
the Buffalo General Electric Company, of 
Buffalo, N. Y., and Mr. Alden M. Young, 
vice-president of the Kings County Elec- 
tric Light and Power Company, of Brook- 
lyn, N. Y., to act as a committee and 
award the prize to the best manuscript 
submitted. The thanks of the ELECTRICAL 
REVIEW are due to these gentlemen who 
have very conscientiously read the various 
manuscripts (submitted to them with the 
names of the authors omitted) and ren- 
dered their decision. It is desired to take 
this opportunity to express our gratitude 
for the trouble they have so willingly un- 
dertaken. 

The prize is awarded to Mr. James H. 
Vail, of Philadelphia, and the article will 
appear in the next number (July 13) of 
the ExrectricaL Review. Mr. Vail’s 
paper very fully meets all the specifica- 
tions of the original offer and is one that 
is worthy not only of the perusal of every 
man interested in electric lighting, but 
also of preservation both as a guide to 
those who desire to succeed in the pro- 
fession of station management and as a 
description of an ideal to which those now 
in the profession should endeavor to at- 
tain. In conclusion, the ELECTRICAL RE- 
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VIEW desires to state that of the other 
papers received in this competition two 
were especially meritorious and deserve 
most honorable mention. These were writ- 
ten by Mr. George T. Hanchett, of New 
York, and Mr. G. Wilbur Hubley, of 
Louisville, Ky. 


ELECTRICAL EDUCATION. 
Through the summer time plans are 
generally made for entering students at 
various schools and for beginning the busi- 
ness careers of those who have graduated 


in the earlier months from institutions of 
learning. The subject of electrical edu- 
cation is one of the utmost importance to 
the future of the art and to the welfare 
of those who enter the profession in any 
capacity. It is therefore well to call atten- 
tion to certain phases of it very generally 
overlooked and to which, from their im- 
portance, it is hardly possible to give un- 
due care. 

The teachings of the scientific or tech- 
nical schools absolutely must be supple- 
mented by practical, hard-work experience 


in the direction which is chosen by the. 


student to be his career. A young man, 
coming out of one of our best schools with 
the title of electrical engineer, is not really 
fitted to practice that profession until he 
has spent a year or two in seeing actual 
practice from the inside—that is, by 
actually doing practical work with his own 
hands, and applying to conditions as they 
really exist the knowledge that he gained 
in the institution of learning. To the 
young man who has just graduated a cer- 
tainty of this fact comes sooner or later, 
and unless he is prepared beforehand with 
an understanding of the conditions that 
he must face he is placed in a position of 
no little difficulty when he starts out look- 
ing for a situation. It should, therefore, 
be recognized that a year’s work (often at 
exceedingly small wages) is really necessary 
to fit the technical graduate for entrance 
upon the career which he has chosen. 

A mistake which is all too frequently 
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made by young men in technical schools, 
and by their parents, is to neglect other 
branches of study while pursuing that re- 
lating directly to their profession. A 
good, working knowledge of at least one 
other language besides English is of the 
most extreme value to an electrical man 
and amply repays the trouble taken in ac- 
quiring it. To-day, perhaps, German is 
the most valuable, but if the student can 
master a good reading knowledge of 
French as well, he is fitted to take in all 
of the best of electrical literature from 
first hands and also, in many other ways, 
better prepared to play his part in his 
chosen field of activity. 

A good and thorough training in mathe- 
matics is practically essential to an elec- 
trical engineer. There is rather a ten- 
dency in the schools to make courses of 
instruction easy and to minimize the 
amount of mathematical knowledge re- 
quired of students. This can not well be 
regarded as anything but a mistake. While 
it is not likely that the average practicing 
engineer or shop superintendent or design- 
er will use the calculus much in his pro- 
fessional work, still the mental training 
he requires in learning it, the amazing in- 
sight it gives him into all other kinds of 
mathematical processes, and the fact that 
many of the discoveries in electrical theory 
can not be understood without a fair work- 
ing knowledge of this branch of analysis, 
all combine to make it a practical essen- 
tial. 

As a general rule it may safely be laid 
down that a good education is the founda- 
tion upon which a technical course of in- 
struction should be laid. A man who 
knows a great deal about electricity and 
nothing about anything else is not nearly 
so valuable or so likely to succeed as a 
man who knows half as much about 
electricity and has in addition a good 
general education and the degree of cul- 
ture that goes with it. 

In the United States we need at pres- 
ent two kinds of electrical men—skilled 
and thoroughly trained artisans, and men 
of high scientific attainments combined 
with wide general culture. From the first 
class we may expect practical work of the 
utmost value, and from the second we may 
look for discovery and invention, research 
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and calculation that will form the basis 
for the labors of ensuing generations of 
artisans. For the half-educated electrical 
engineer there is practically no place at 
all. 


ON TELEPHONE CLERKS. 

In many industrial establishments the 
art of answering the telephone has been 
thoroughly learned, but in others it is re- 
grettable to state that this simple matter 
seems to have escaped attention, and the 
telephone is put in the hands of an ignor- 
ant and often impolite person. No busi- 
ness house would consider for a moment 
putting at its office entrance any person 
to receive visitors and answer their ques- 
tions who was not familiar with the work 
of the establishment, and who was not 
polite and willing to extend every possi- 
ble courtesy to visitors and inquirers. Yet 
the telephone, which is rapidly coming to 
be the most important door to the business 
office, is all too frequently put into the 
hands of incompetent, impolite and ignor- 
ant persons. The matter is one of really 
great importance. As it progresses and 
the use of the telephone becomes more gen- 
eral, more and more of the world’s business 
is being done over it, and it is becoming 
constantly more important that the per- 
son answering telephone calls should be 
competent to give correct and intelligent 
answers and give them politely. No one 
who is familiar with the general indiffer- 
ence of office boys and such, as experienced 
over the telephone, will wonder at these 
remarks. Here is a place for a thorough 
and far-reaching reform. 


In a recent Sunday edition, our es- 
teemed contemporary, the New York Her- 
ald, in treating of the evolution of Herald 
Square in the future, prints a beautiful, 
full page picture of that region of the 
metropolis as it will appear in the dim 
future when high buildings shut in the 
squat structure of our contemporary on 
all sides. Immediately in the middle 
of the near foreground is an elevated 
train drawn by a steam locomotive! 
It is perfectly evident that the artist of 
the Herald (and the editor who supervises 
its pictorial efforts), do not believe that 
the future will see electric traction on the 
elevated railways; but in this particular 
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they are certainly grievously mistaken. The 
anachronism is as perfect as if the artist 
had shown horse cars in the section of 
Broadway exhibited. 


ELECTROCHEMISTRY. 
In early forthcoming numbers of the 


ELECTRICAL Review will be presented a 
series of papers under the general title of 
“Selected Chapters in Electrochemistry,” 
by Professor Harry C. Jones, of the Johrs 
Hopkins University. These papers will 
cover the theory of electrolytic dissocia- 
tion, the new theories of electrolysis, the 
questions of velocity of ions and conductiv- 
ity of solutions, and will exhibit the ap- 
plications of current knowledge of osmotic 
pressure and the solution tension of metals 
to the calculation of the electro-motive 
force of primary cells, etc. The authority 
that attaches to the author of these papers, 


and the extraordinary importance of the 
subjects that they embrace, will lend addi- 
tional interest to a series that promises to 
be one of the most important that has been 
published of late years in the technical 
press. 


THE NORTHWESTERN CONVENTION. 

The Northwestern Electrical Association 
has just had another of its successful sum- 
mer conventions, at Sheboygan, Wis., of 
which a complete report will be found on 
other pages. The account of practical 
work in the line of training apprentices, 
given before the association by Professor 
B. V. Swenson, of the University of Wis- 
consin, is highly interesting and instruc- 
tive. An abstract of it appears on an- 
other page of this issue, and it is com- 
mended to the careful attention of the 
authorities of other institutions of learn- 
ing who have the facilities to give labora- 
tory training. 

The association did what it met to do— 
read and discussed papers and had a good 
time. The Northwestern Association al- 
ways has a good time and this year’s meet- 
ing was no exception to that happy rule. 


What a twofold blessing the trolley car 
has proven to be for the inhabitante— 
human and beasts of burden—of our 
cities. In the hot summer evenings in 
New York the open cars are filled until 
late at night with crowds of people, often 
family parties, who ride the length of the 
lines for the benefit of the grateful breeze 
stirred up by the car’s motion. And there 
are no sweating and straining horses to 
suffer for their pleasure. Truly the trol- 
ley car is the chariot of civilization. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XXXIII. 


BY W. ELWELL GOLDSBOROUGH. 


POLYPHASE CIRCUITS. 


In alternate current working it is fre- 
quently desirable to impress one or more 
independent but synchronous electro- 
motive forces upon the same distributing 
system. Methods involving this practice 
are, in fact, very generally applied 
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where power is distributed by means of 


alternating currents In general, sys- 
tems which are influenced by but one im- 
pressed electro-motive force are only em- 
ployed where power is distributed for arc 
and incandescent lighting uses alone. 

In view of the fact that the phenomena 

which appertain to polyphase or multi- 
electro-motive-force circuits are somewhat 
more complex in nature than those which 
attend the operation of single phase or 
single electro-motive-force circuits, an 
effort will be made to develop the subject 
matter in such manner as to enable the 
reader to readily grasp the fundamental 
principles underlying these phenomena. 
To this end we will first consider a system 
such as that shown in Fig. 88. Here we 
have the two alternators, E! and E: im- 
pressed upon the system A,OA;. The 
two alternators operate in synchronism ; 
that is, they develop currents of the same 
frequency, but their electro-motive forces 
are not, necessarily, in phase. It remains 
to be shown how the system is to be 
treated to make a correct determination 
of the current which is set up through 
the receivers when both electro-motive 
forces are acting. 

In following through the method we 
will suppose the resistance and reactance 
of the alternator armatures to be negli- 
gible quantities. We have, then, only to 
deal with the line resistances r, and r; and 
the line inductances L, and L}. Consider 
that, initially, the armature of E™ ig de- 
veloping no electro-motive force ; E! will 
then be the only electro-motive force 
acting. It will accordingly set up in the 
system a current, the value of which can 
be determined by the method employed 
Qn page 244, where the action of an 
electro-motive force impressed upon a 
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system of series circuits is discussed. 
Accordingly, in that part of Fig. 89 em- 
braced by the triangle 0.A'C', we have the 
phase diagram resulting from the action 
of E. For applying equation 54, 

Ii = rr) eee | 

V(r, + rs)’ + (2, + zs)" 
and, with I' determined, the diagram is 
readily constructed, since oC! = I! Ty 
CA} = I' z, AJC! = I' r, and OAT = 
J! zx, Therefore the electro-motive force 
0A! = E' appears in the system having 
two components OA, and A,A}, the 
former being the potential between the 
points A;O of Fig. 88, and the latter the 
potential between OA,. 

In this diagram the current I’ is shown 
by the vector OB’. Suppose now that 
the electro-motive force developed by the 
first alternator is reduced to zero, and 
that the electro-motive force of the other 
alternator is brought up to E, designated 
by the vector OA!” of Fig. 89 in value 
and phase position relatively to the 
initial value of E' = OA’. 
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By a similar application of equation 54 
we can now construct the phase diagram 
OAM CBE In this case OAs TT and AA 
are the two line components which equal 
the impressed electro-motive force E™. 
The current which will flow in the system 
will now have a value of I = OB™, We 
see, therefore, the exact conditions which 
prevail when either of the two electro- 
motive forces are acting independently. 
When they are acting simultaneously the 
same phase relations can be said to still 
exist. However, the general result which 
obtains is better represented by taking 
the resultants of the corresponding vectors 
of the two diagrams. If we follow out 
this suggestion the resultant of OA’ and 
OA™ becomes the vector OA. The re- 
sultant of the vectors OC! and OC!" be- 
comes the vector OC. The resultant of 
the vectors C'A! and C™'A™ becomes the 
vector CA and the resultant of the vectors 
OB' and OB™ becomes the vector OB. 

The phase diagram, therefore, which is 


3 


represented by OAB, shows the combined 
effect of the two electro-motive forces 
avting synchronously. In this diagram 
since OA, is the resultant of OA, and 
OA," it is the final electro-motive force 
which appears at the terminals of the 
circuit A,O of Fig. 88. Correspondingly, 
A,A is the electro-motive force appearing 
between the points OA, of Fig. 88. 

In following this discussion through, 
the fact is brought prominently before 
the mind, that a graphical solution can 
be very readily applied to the treatment 
of a system in which one or more electro- 
motive forces act. If, as shown in the 
skeleton diagram of Fig. 90, the electro- 
motive force E™ ig given different phase 
positions relatively to the electro-motive 
force E!, the resultant effective electro- 
motive force active in the system will 
follow the locus AA°AS, and the resultant 
current correspondingly follow the locus 
BB’B‘; and, as the electro-motive forces 
E’ and E™ come more and more nearly in 
phase, the line current will increase. 

In Fig. 91 sinusoidal curves are dig- 
played to show the relative phase posi- 
tions occupied by the electro-motive force 
vectors and currents which appear in Fig, 
90. These can be readily associated with 
the vectors by which they are developed, 
in view of like letter designations. For 
instance, the vector OA develops the 
electro-motive force curve A, and the 
vector OB the current curve B, etc. 
Example 19. 

Given: Two alternating current gener- 
ators operated synchronously. One of 
them develops an electro-motive force 
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of 1,200 volts, the second an electro- 
motive force of 1,000 volts. Further, the 
relative phase displacement of their arma- 
tures is such that the phase difference be- 
tween their electro-motive forces amounts 
to 90°. The machines are connected in 
series and impressed upon a system con- 
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sisting of two circuits. The first circuit 
has a resistance of 15 ohms and a react- 
ance of 15 ohms also. The second has a 
resistance of 22.4 ohms, and a reactance 
of 11.2 ohms. What will be the value of 
the line current set up in the system by 
the two generators ? 

In the solution of the problem, we will 
briefly follow through the calculations by 
applying the method just outlined. Con- 
sider the generator which develops 1,200 


volts to be acting alone. Applying equa- 
tion 5t, 
Pes a 1,200 


26.3 amperes, 
we find that a current of 26.3 amperes 
will be set up in the circuit. The resist- 
ance drop in the first circuit A,O will be 


As ©! = I", = 26.3 x 15 = 349 volts. 


The reactance drop in the first circuit 
will be 


C TAT = I'z, = 26.3 x 15 = 394 volts. 
Consequently the difference of pressure at 
the terminals of the first circuit will be 
556 volts. Similarly, the resistance drop 
in the second circuit OA, will be 589 volts, 
the reactance drop 294 volts, and the 
electro-motive force apparent at the termi- 
nals of the second circuit 658 volts. 

Laying off the vector diagram showing 
the relative values end phase positions of 
these vectors, we get the figure OA'C', in 
which 

OA; = 658 volts. 

A, A! = 556 volts. 

OA‘ = 1,200 volts. 

If the second generator is assumed to 
be acting alone on the system, we will 
have the system influenced by 1,000 volts 
instead of 1,200 volts; consequently the 
phase diagram illustrative of the condi- 
tions existing in the second case will be 
similar to the diagram just developed, 
but smaller, in the ratio of 1,200 to 1.000. 

When the diagram representative of the 
action of the second machine is associ- 
ated with the diagram due to the first 
machine, the angular displacement be- 
tween the generator electro-motive forces 
must be made 40°, consequently, rela- 
tively to the first, the second phase dia- 


- 


gram assumes the position OAC", Now, 
when the first alternator is running, the 


line current has a value of OB! = 26.3 
amperes, as already determined; and 
when the second machine is acting, the 
line current will have a value of OB = 21.9 
amperes, a value determinable by applying 
equation 54. Consequently when both 
machines are acting together, there will 
be impressed upon the system an electro- 
motive that will set up a current equal to 
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the resultant of the two current vectors; 
therefore, we find the line current has a 
value of OB = 34.2 amperes. 

In this solution we have applied the 
general principle that, if the current 
due to each electro-motive force acting 
separately is found, the current which 
flows when both electro-motive forces are 
acting together is the vector sum of the 
partial currents. 


Science 
Brevities 


Picture Telegraphy — Many attempts, 
more or less successful, have been made to 
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transmit pictures through a telegraph line, 
says the London Electrical Review. 
Elisha Gray and others have used the 
writing telegraph to make facsimile draw- 
ings at a distance, and Sczepanik has de- 
vised an apparatus intended to enable us 
to actually see by telegraph, but this ap- 
paratus is complicated, and has not as yet 
been practically successful. Quite recently 
Herr Otto von Bronk has devised a simple 
and ingenious apparatus for printing at 
the receiver a photograph of any illumi- 
nated object placed in front of a lens at 
the transmitter. Herr von Bronk makes 
use of the wonderful susceptibility of steel 
wires to magnetic strain, utilized by Poul- 
sen in his telegraphone. The image or the 
object is thrown by a photographic lens on 
a surface made up of a mosaic of selenium 
cells. Each cell is in circuit with one of 
a series of electromagnets arranged so as 
to produce transverse magnetic strains in 
a ring of steel wire, each strain being, of 
course, proportional to the intensity of 
light acting on its corresponding selenium 
cell. These strains are reproduced on a 


Vol. 39—No. 1 


similar ring at the receiving station by a 
synchronous rotating arm, just as a teleg- 
raphone record would be copied on to an- 
other wire moving at the same speed. By 
reversing the original operation, the mag- 
netic copy of the picture is retranslated 
into an optical one, a photographic nega- 
tive being produced. The apparatus is de- 
scribed in detail in the Elektrotechnische 
Mittheilungen. 


Electromagnetic Properties of the Ether 


—As an attempt to clear up the obscuri- 


ties attached to Maxweil’s theory concern- . 
ing electrostatic phenomena, Herr L. 
Graetz has formulated a theory which he 
claims to be free from contradictions, 
either in itself or with éxperiments. The 
Electrician abstracts his conclusions as fol- 
lows: He assumes the ether to be an elastic 
solid, and therefore attributes to it the 
same properties as Fresnel and Neumann 
did. In ponderable matter the ether ex- 
periences an influence which is manifested 
as a force as soon as there is a displace- 
ment in the ether. The force exerted by 
the molecule upon the ether is manifested 
in a local change of the density of the 
cther, while the ether retaliates by dis- 
placing the molecule from its normal posi- 
tion. Those parts of a material body in 
which such a displacement exists perma- 
nently are the ions. This action and reac- 
tion between the ether and the molecules 
leads to Maxwell’s equations. The so- 
called magnetic polarizations, or displace- 
ments, are determined by the torsion of 
the ether elements, while the electric 
forces, all except some electrostatic ones, 
are the velocities of the ether particles. 
The magnetic energy of a body is the po- 
tential energy of the ether contained in 
it. The electric energy consists of two 
parts, one of which is the kinetic energy 
of the ether, whereas the other is the 
potential energy of ponderable matter. 
“True” magnetism, assumed to be zero in 
Maxwells theory, has no meaning what- 
ever. The magnetic properties of iron 
may be brought in as special molecular 
torsions. The so-called true electricity 
consists of the amount of ether contained 
by a given volume in excess or defect of 
the normal amount. A current consists in 
the transformation of rectilinear motions 
of molecules into heat vibrations. The 
conception that the ether surrounding 
every molecule is attached to it, implies 
that a totally independent relative motion 
of ether and matter is impossible. 
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In 1900 the production of carborundum 
was 1,300 tons as against 807 tons the 
year before. 
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The Boston Electric Elevated Railway-II. 


ELECTRICAL REVIEW 


Some Notes on the Equipment of the Boston Elevated Railway Company's 


house, described in the first install- 

ment of this article, the Boston Ele- 
vated Railway Company possesses a num- 
ber of others, some of which will be used in 
connection with the development of the 
elevated railway system when this reaches 
its full extension. The fine power station 
of 6,000-horse-power capacity, situated 
near Harvard Square, in Cambridge, will 
supply power to at least a portion of the 
east and west section of the elevated rail- 
way, and one of the illustrations shows the 


r ADDITION to the Lincoln power- 


(Concluded.) 
provided. These stokers merit a passing 
word for their great ingenuity of construc- 
tion. Coal descends by its own weight 
through the hopper and is automatically 
forced, by a positive motion of a recipro- 
cating plunger, upon the top of a short 
grate made in the form of a quadrant and 
surmounted by an arch of fire bricks. Here 
the coal gives up its gaseous elements, 
which are fully burned in the intense heat 
under the brick arch and, gradually coking 
as it goes, descends until it reaches the top 
of an inclined grate composed of separate 
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tion of this device is entirely automatic. 
The feed of coal can be set by turn- 
ing a hand-wheel regulating the stroke of 
the feeding plunger, while the slicing ac- 
tion of the inclined grate bars may also 
be set in the same way, so that any desired 
degree of openness of fire may be main- 
tained, from a dull, smouldering banked 
fire to a clear, bright blaze, consuming 
45 pounds of coal per square feet of grate 
surface in an hour without smoke. 
Another interesting feature of the stok- 
ers is that the inclined grate may in- 
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boiler room, in which Babcock & Wilcox 
boilers are used. 

As in. the Lincoln station, the matter 
of coal handling is reduced here prac- 
tically to a question of maintaining auto- 
matic machinery. The coal is sent up to 
an overhead track above the floor in front 
of the boilers by cars driven by a cable 
up an inclined plane. These cars are 
brought to the front of the boilers and 
there dumped, their contents running 
down steel inclines to. the hoppers of the 


Acme stokers with which the boilers are: 


bars. While these bars are set very close 
together their peculiar design is such that 
more than 50 per cent of the grate surface 
is air space. Alternate bars are connected, 
at their lower ends, together upon a frame 
which is rocked by the mechanism driving 
the stoker, so that these bars ascend at in- 
tervals through the others, slicing and 
breaking. up the mass of coal as it de- 
scends. At the bottom of the incline is a 
dumping grate which may be lowered en- 
tirely out of the way in case it is neces- 
sary to pass a large clinker. The opera- 


stantly be lowered to a level position, per- 
mitting hand firing in the usual way, 
should any accident overtake the driving 
mechanism or the overhead coal-supply. 
Such cases have happened in the history of 
the stations and in one instance, the time 
being a severe period of the winter, the 
Harvard Square station was able to go on 
by hand firing without falling below its 
normal pressure of steam, while repairs 
lasting nearly 24 hours were being made tc 
the overhead coal-supply mechanism. In 
the Lincoln power-house these stokers are 


driven by small steam engines direct- 
coupled to the driving shafts. In the 
Harvard Square station they are driven by 
belts from an overhead shaft operated by 
an electric motor. 

THE ELEVATED STRUCTURE. 

With the exception of the section near 
the Dudley street station at the southern 
extremity of the lines and the Charlestown 
bridge section crossing the Charles River, 
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configura:ion of the surface. On account 
of the intricate plan of Boston the longest 


straight section or tangent upon the sys- 


tem is only 600 feet, the line being mostly 
curves, as may easily be gathered from 
inspecting the map printed in connection 
with the first part of this article. The 
two typical cross-sections exhibit struc- 
tures used in different places either on ac- 
count of differing widths of street or other 
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and conductor rails, as well as the wooden 
guard rails and feeding conductors. 

Both the track rails and the conductor 
or “third” rails are of steel of 85 pounds 
to the yard weight and of the regular 
standard T section. At each joint of the 
conductor rail two copper bonds, each of 
450,000 circular mils, cross-sectioned are 
used, these bonds being seven inches long. 
On the track rails each joint is connected 


-BOILER FRONTS IN THE HARVARD SQUARE Station, SHOWING AUTOMATIC STOKERS. 


which were built respectively by the Penn- 
sylvania Steel Company and the Carnegie 
Stee] Company, the entire steel structure 
was made by the Pencoyd Iron Works. 
The accompanying illustrations show two 
typical cross-sections of the double-track 
structure and a longitudinal elevation. 
Variations in height of the elevated struc- 
ture are nowhere so marked as they are in 
New York city, the tracks maintaining 
a practically even elevation above the 
street and following somewhat closely the 


local considerations. In one of them each 
track is supported immediately above the 
supporting columns, while in the other the 
track is carried on girders thrown across 
from side to side of the street. In all 
cases head room is left below the struc- 
ture sufficient for the existing surface 
trolley lines which are operated by the 
same company. 

In another illustration is shown a cross- 
section of the track deck, showing the ar- 
rangement of the cross ties, running rails 


with two 350,000 circular mil bonds, each 


12 inches long. 

The feeder cables are of tinned copper, 
stranded, of from 750,000 to 1,000,000 
circular mils area and are laid without 
tie-wires upon the tops of heavy glass 
insulators, well shown in one of the illus- 
trations. These insulators are mounted 
between the conductor rails, which are in 
turn inside of the running tracks, and the 
feeding system is boxed in with wooden 
boards, the top being made in sections 
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several feet long which may be lifted off 
to render inspection of the lines easy. 
The top of this boxing forms a walk-way 
between the two tracks. 

' The conductor is mounted upon insu- 
lators, made by Messrs. Albert & J. M. 
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Anderson, of Boston, consisting of two 
bronze castings, one of which is bolted 
to the cross-tie and the other arranged 
with clutches to hold the flange of the 
third-rail. The two are separated by a 
bell of hard fibre which is further pro- 
tected by a bell-shaped extension of the 
upper section. 

The large majority of the line stations 
are located between the two tracks and 
have platforms at one end only. These 
station houses are built of sheet copper, 
left to take its natural patina in the 
weather and are exceedingly graceful struc- 
tures, satisfying to the artistic eye. Pas- 
sengers are admitted to them, upon pay- 
ment of fare, through a registering turn- 


stile and each station is provided with a 


waiting room, ticket office and all the 


usual conveniences. The interior finish 
and decoration of these stations are very 
handsome, though at the same time 
marked with the plainness that char- 
acterizes the best taste. The wood work 
of the interiors is in hard woods in nat- 
ural finish, highly polished and calculated 
easily to be kept perfectly clean. The 
stations are all lighted electrically and in 
winter are heated by coal furnaces. The 
platforms are long enough to accommodate 
five-car trains and are adequately housed 
and covered in from the weather. 
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always on the elevated structure vta At- 
lantic avenue, and part of them through 
the subway ; but it is not unlikely that loop 
trains will be put on to run around the 
loop including the subway and Atlantic 
avenue structure in both directions. 
From end to end of the system it is 
equipped with an elaborate and fully 
worked-out system of interlocking signals 
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for the protection of trains. The details 
of the arrangement and installation of this 
system, which is of the electro-pneumatic 
type, were largely due to Mr. S. S. Neff, 
superintendent of the Boston elevated 
lines, the apparatus having been built by 
the Union Switch and Signal Company, 
of Swissvale, Pa. The tracks have been 
divided into 85 blocks, each corresponding 
with one minute’s run under the normal 
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running time of trains. At each there is an - 


automatic tripping device that instantly 
sets the air-brakes on any trains attempt- 
ing to run past the danger signal. The 
headway of trains is thus absolutely lim- 
ited to one minute, but, as described bẹ- 
low, this difficulty is somewhat palliated 
by the flexibility of the control system 
used, while at the same time it entirely 
safeguards the passengers from danger of 
collision. Eight switching towers alto- 
gether are in use, the machinery in five 
of them being operated by compressed 


means of high-speed lines running through 
the heart of the city. The present section 
of the elevated railway running north and 
south, has terminals of this character at 
Dudley street, in Roxbury, to the south, 
and Sullivan Square, in Charlestown, to 
the north. It is believed that they are the 
most elaborate termin¢ that have ever been 
constructed for street railway or intra- 
urban railway service. 

Two of the accompanying illustrations 
represent the exterior and interior of the 
Sullivan Square station. This station is 
built over one side of the loop on the ele- 
vated tracks, the elevated trains stopping 
under a train arch well shown in the in- 
terior view. Here the passengers alight 
upon flush platforms, and upon the same 
level of the station are 10 dead-end tracks 
for connecting trolley cars radiating upon 
different lines to the north, east and west 
of the station. It will be noted that there 
are no stairs to climb, and no opportunity 
for confusion, as surface cars of each par- 
ticular route always stop upon the same 
dead-end track which passengers soon 
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learn to recognize; the whole method is the 
simplest and most satisfactory that could 
be devised. During the crowded hours of 
morning and evening the traffic is all one 
way, so there is no meeting of opposing 
currents of humanity in the station. 

In addition to the system above de- 
scribed a certain proportion of the surface 
cars entering this station come in at the 
street level, the entrance for one set of 
such lines being shown in the view of the 
exterior of the building. Passengers con- 
necting between these and the elevated 
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From terminal to terminal, around the 


Atlantic avenue side of the loop in the 
heart of the city of Boston proper, the 
total length of the elevated structure is a 
little more than five miles; measuring 
through the subway it is a little less. In 
the operation of the system it is intended 
thatpart of the trains shall run through 


air. One of these towers contains 35 
levers. 
OPERATION. 

As was explained in the first part of this 
paper, the conditions in Boston are such 
that its traffic is best handled from centres 
of distribution in its northern, southern, 
eastern and western suburbs, connected by 


trains or the surface cars going out from 
the second floor, must make use of a broad 
and easy flight of stairs. 

At the other extremity of the elevated 
lines in Roxbury the conditions are not 
dissimilar. There, also, a loop of the ele- 
vated tracks has been installed and sur- 
face cars are brought into the terminal 
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station on two levels, as at Sullivan 
Square. The whole furnishes, in connec- 
tion with the subway and the distribu- 
tion line around the water front through 
Atlantic avenue, perhaps the most conven- 
ient and well-planned system of urban 
transit that exists in any city in the world. 
ROLLING STOCK AND EQUIPMENT. 

The company has at present 100 fully 

equipped motor cars of the style shown in 
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equipped with a motor-compressor, an 
automatic controller, an air-brake cylin- 
der with a triple valve, three air-tanks, 
two engineer’s valves and two illuminated 
air-gauges. The motor-compressor has a 
capacity of 20 cubic feet of free air per 
minute and is a self-contained machine 
having all its working parts enclosed in 
an oil chamber. The motor is series 
wound and is geared to the compressor by 
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mum pressure. The air is thus constantly 


kept within certain working limits. As 


a secondary purpose this controller is 


arranged to stop and start each motor com- 


pressor on the train simultaneously, and 
maintains a minimum flow of current 
from one car to another over what is 
known as the balancing-wire. At the same 
time a maximum resistance is maintained 


between this balancing-wire and the col- 
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the accompanying reproduction of a photo- 
graph and sketch side elevation. The 
cars are 48 feet long, over all, eight feet 
eight inches wide and have longitudinal 
seats and side doors, as well as doors open- 
ing to the end platforms. In general style 
they are similar to those which have been 
in operation on the Brooklyn Bridge since 
the completion of that structure. The en- 
tire equipment is fitted with the Sprague 
multiple unit system of control, each car 
carrying two motors and the platform con- 
troller of the Sprague system, while each 
is also fitted with an independent equip- 
ment of air-brakes manufactured by the 
Christensen Engineering Company, of 
Milwaukee, Wis. 

For the air-brake system each car is 


means of helical gearing. The full po- 
tential can be instantly thrown on the 
motor without a rheostat. The armature 
is wound with machine-formed coils and, 
although the insulation test of the motor 
is high, the entire compressor is insulated 
from the other ironwork of the car, a 
length of rubber hose connecting it with 
the delivery pipe. The whole apparatus 
is mounted in a dust-proof box, suspended 
under the car. Oiling is stated to be re- 
quired only once a month. 

The automatic controller was designed 
especially for service with the multiple- 
unit system used on these cars. It oper- 
ates automatically to start the motor com- 
pressor at a given minimum pressure and 
automatically to stop it at a given maxi- 


lecting shoes, so that in case of a cross be- 
tween the balance wire and any of the con- 
trol wires of the main motors sufficient 
current can not flow from the air-brake 
controllers into the train-operating mech- 
anism to start the train. Arrangements 
are also made permitting of the detach- 
ment of any part of the train, so that each 
section of the brake equipment is com- 
plete in itself and will run as a unit in the 
same way as its electrical equipment does. 

The first controller to be actuated by the 
reduction of air makes a ground for the 
relay coils on each controller of the train. 
These relay coils actuate switches which 
close the circuits for each individual 
pump. Thus each controller carries 
the current for its associated pump 
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only; and, when the ground connection placed beneath a car seat in an asbestos- 
above referred to is broken, each relay coil lined box. All parts of it are accessible 
becomes inoperative, causing the switch and removable from the top, thus per- 
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tions are made between the cars. Once is 


for connecting the train pipe and the 
other is to connect the air reservoirs. 


THE NORTHERN ENTRANCE TO THE SUBWAY, SHOWING INCLINE BY WHICH ELEVATED TRACKS ENTER, ALSO SHOWING 


ConDUCTOR-RAIL8S AND GUARD-RAILS8. 


on each pump to open and thus to break mitting of ease of inspection and repair- 


the current for the one pump only. The ing. 
several arcs are extinguished by means of In adapting automatic air-brakes to 


magnetic blow-outs. The controller ig multiple unit traing two air-hose connec- 


Check valves are placed in the reservoir 
hose connections, so as automatically to 
close communication with the atmosphere 
in case of parting of the train or omission 
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to shut the cut-out cocks on either end of 
the train. Engineer’s valves are placed on 
each platform of each car so that the train 
may be stopped or released from any of 
these points. | 

The brake cylinders are of standard 
10-inch automatic type,supplied with four- 
inch triple valves. The main reservoirs 
each consist of two 14 by 45-inch seam- 
less cold-drawn steel tanks and the auxil- 
iary reservoir is a single 12 by 33-inch 
tank of the same style. Safety valves are 
attached to each of the main reservoirs. 
The illumination of the dials at each engi- 
neer’s valve is effected by means of a small 
low-voltage incandescent lamp in series 


with one of the lighting circuits of the 


car. 

The car body, including everything 
above the trucks, weighs 22,000 pounds 
and has a normal seating capacity for 50 
passengers, while 120 passengers may be 
carried seated and standing. The trucks 
were designed and made by the Baldwin 
Locomotive Works, of Philadelphia. One 
truck of each car carries two 150-horse- 
power Westinghouse motors, while the 
other truck is simply a trailer. As much 
as 64 per cent of the weight of the car 
and its equipment is carried by the four 
driving wheels of the motor truck. This 
1s equipped with 33-inch wheels, while the 
other truck has 30-inch wheels. Of the 
cars now on hand the larger part were 
built by the St. Louis Car Company, of 
St. Louis, Mo., although two other makers 
also furnished cars. 

Upon the platform of each car is locat- 
ed a master-switch and the controller of 
the air-brake. This master-switch is such 
that no matter whether the cars are 
coupled in trains of one, two or of five, 
which is the probable limit, any con- 
troller operates simultaneously all of the 
motors. For control, three elements only 
are employed: A commutating switch 
changing the connections of the motors 
from series to parallel, a group of resist- 
ances and a reverser. Each motor has a 
single fiéf coil—that is, electrically sin- 
gle—and in ordinary operation the steps 
of the control are as follows: The two 
motors are first put in series connection 
with a suitable resistance which is cut out 
until the two motors are left in series 
bridged across the line. The next point 
opens the circuit through the motors, 
either progressively through the resistances 
or instantly, as desired, throws the motors 
into multiple and in series with them in- 
serts a resistance about one-quarter as 
great as that used when they were in 
parallel. Further movement of the con- 
troller cuts this out, leaving the motors 
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in parallel bridged across the line and re- 
ceiving the full potential for high-speed 
operation. 

The controller proper is governed by a 
pilot motor operated by an independent 
circuit through the master-switch on each 
platform. The train line, or connection 
from car to car carrying the circuits of 
the control system, contains in all five 
circuits. The master-switch is of a 
cylindrical type, so arranged that right or 
left movement of a single handle, which 
is normally latched in a central position, 
produces ahead and reverse movements re- 
spectively of the car, and any desired 
variation of speed up to maximum. A 
spring connected with this handle auto- 
matically restores it to the central or off 
position when it is released by the motor- 
man. The whole design of the switch is 
such as to insure high insulation and 
adequate provision against arcing or burn- 
ing. | 

This switch operates a system of relays 
and automatic stops through which the 
pilot motor, working the controller, 1s 
itself controlled. The main controller is 
of an ironclad type and is made of ample 
size throughout and shows great simplicity 
of construction. It is in general of a type 
similar to: that employed on street cars. 
The pilot’ motor drives the controller by 
a step-by-step movement through a pow- 
erful spring and locking pawl. The gear- 
ing through which the motor is attached to 
the controller is run in oil and great 
solidity of construction characterizes the 
motor and all of the working parts of the 
apparatus. The cars of the train are con- 
nected by couplers and jumpers so ar- 
ranged as to exclude moisture and dirt 
from the contacts when these are made. 
The whole system is one which reflects 
most ample credit upon its designer, Mr. 
Frank J. Sprague, long known as one of 
the pioneers of electric traction. In oper- 
ation the standard scheduled speed is 30 
miles an hour over all, including stops, 
but 40 miles an hour may be made if 
necessary. An acceleration of two miles 
per hour per second in passing from rest 
to full speed may be attained, this being 
about all that passengers can conveniently 
stand and sufficient to insure very quick 
starts from stations. 

Much of the credit for the design and 
construction of this fine system belongs to 
Mr. George A. Kimball, chief engineer of 
the elevated lines of the company, and to 
him, as well as to Mr. H. C. Hartwell, of 
the engineering force of the company, the 
ELECTRICAL REVIEW wishes to express its 
thanks for numerous courtesies in con- 
nection with the preparation of this 
article. 
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Governor Odell Speaks on the Ad- 


vancement of Science. 


Governor Odell, of New York, at a recent 
visit to Union College, Schenectady, N. Y., 
delivered an address in which were the 
following encouraging words to the young 


men of to-day: 
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in the world of finance, of invention and 
commerce. 

“In this age of wonderful progress, of 
startling invention and commercial ac- 
tivity, we are apt to view with indifference 
the marvels of applied science. If we 
pause for a moment and view the achieve- 


THE NORTHAMPTON STREET STATION, 


“Our universities, while not neglecting 


the classical branches, are devoting more 
attention to those studies which fit the 
youth for taking up life’s work in a prac- 
tical and intelligent way. Schools of en- 
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ments of the past century, the immense 
strides that have been made in every di- 
rection, we find that education has not 
been a laggard, that where are found the 
most progressive civilization and activity, 
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more fallacious. Brains are always at a 
premium. The young man of brains, of 
integrity and of energy has to-day as 
great opportunities as ever existed in this 
or in any other country. There is no 
limit, save his own capacity, to what he 
may achieve, either in business, in politics, 
in science or in the professions.” 


-0 q. N 
The Musical Arc. 


Herr Peukert has recently shown that in 
the musical arc discovered by Simon we 
have an exceedingly convenient means of 
producing alternating currents of very high 
frequency and moderate tension, says our 
British namesake. He made use of Dud- 
dell’s arrangement of the circuits, with a 
choking coil in the main circuit to pre- 
vent the alternating currents leaking out of 
the shunt circuit in which they are pro- 
duced. With the arc used in Peukert’s 
experiments the pressure of the alternat- 
ing currents was 42 volts, and the fre- 
quency 8,000 to 9,000. With the oscilla- 
ting currents thus produced, all the well- 
known experiments of Professor Elihu 
Thomson were successfully’ repeated. 
Rings of aluminum and copper were 
caused to float above the end of an electro- 
magnet energized by the currents; glow 
lamps short-circuited by a bent wire were 
readily incandesced ; and the surface con- 
centration of alternating currents was 
demonstrated. As an example of the last- 
mentioned effect, an iron wire 12 milli- 
metres in diameter had its apparent re- 
sistance increased 29-fold. Peukert has 
discovered that no telephonic or other vi- 
brator is necessary to start the oscillations 
in the shunt circuit of the arc. All that 
is necessary is to close the circuit, where- 
upon the electric oscillations start auto- 
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gineering and mechanics have been es- 
tablished in connection with some of our 
universities and are being established by 
others. They are spreading broadcast 
that scientific and technical knowledge 
which is giving to América its preeminence 


- there will be found the best institutions of 


learning. 
“We hear the complaint made at times 


that, owing to modern business conditions, 
the young man’s opportunities are passing 
away. I believe no statement could be 


matically, and continue while the arc is 
of suitable length. When, however, the 
length of the arc is increased beyond a cer- 
tain limit, the oscillations cease, but are 
reestablished when the length is again 
brought within the working limit. 
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THE IMPORTANCE IN TELEGRAPHY OF 
APPARENTLY LITTLE THINGS.* 


BY THOMAS D. LOCKWOOD. 


The telegraphic circuit in working con- 
dition comprises three essential parts, the 
source to produce the electrical current, 
the conductor to be traversed by the elec- 
trical current, and the station instruments 
to manifest the electrical current. 

Let us consider the conductor first. 
This may be regarded as including the 
line and office wires. Ninety cases out of 
a hundred, at least, the line wire is iron; 
and when that is the case the joint is the 
part mainly to be looked after. If I should 
lay down a set of conditions about the 
grade of wire, the tensile strength and the 
maximum resistance per unit of length, 
they would be of little or no use to anyone 
having their wire delivered to them; and 
being in the condition of having to take 
this wire or no wire, or having to accept 
wires already strung. But it is never too 
late to attend to joints. After many years 
of considering and using joints in iron 
wire, and after careful comparison of the 
regular twist joint of the United States 
lineman and the Britannia joint, I feel 
free to say that I think the twist joint, 
soldered, is the better of the two, all things 
taken into consideration. For it is not 
only simple to make, but holds well, is 
comparatively easy to solder, and leaves 
no projecting points. The short project- 
ing ends of the Britannia joint would, I 
think, on our lines be productive of 
trouble, as tending to hook neighboring 
wires, thus introducing crosses. But, un- 
questionably, iron wire joints ought al- 
ways to be soldered, at least when the wire 
is first strung; and I believe in a general 
soldering campaign at intervals, say, of 
three years. Such a practice would tend 
to economy alike in battery power, time 
in operating, and profanity. 

Copper is a thing apart. The twist 
joint, in my opinion, ought not to be em- 
ployed with it, nor should copper joints be 
soldered. There is too great risk of burn- 
ing the wire. Either the two-sleeve Mac- 
Intyre joint or the three-wire joint should 
be employed. 

And while it seems a thing that every 
one stringing copper wire ought to know, 
it is a fact that every one does not know, 
that in the attachment to insulators of 
copper line wires, copper tie-wires must be 
used. | 
The glass insulator seems to have be- 
come standard with us; and in a country 
generally so dry as is ours, it is probably 


è Extracts from a paper read before the Railway 
Telegraph Superintendents’ Agrogiation, June 2, 1901. 
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good enough. I think it a question, however, 
whether carefully tested porcelain insu- 
lators would not, along the coast, and for 
some 50 miles inland, be a material im- 
provement. But it is to be understood 
that when I say porcelain insulators, I do 
not refer to the porcelain door-knob abomi- 
nations which are sometimes—I fear far 
too frequently—used by constructors of a 
saving turn of mind. 

I have sometimes seen office wires fes- 
tooned loosely and carelessly all over the 
wall, instead of being properly stretched 
and neatly secured. This is only a little 
thing, but it proves that the wireman who 
connected them was a careless and neglect- 
ful man, who will some day be sure to 
cross-connect a main with a local circuit, 
or perform some like enormity. I have 
even seen bare wire used on the walls and 
table of an operating room for office wire. 
Where but a single wire enters an office, as 
good a way as any is to screw up porcelain 
picture-hanging knobs on the wall, and to 
run the office wire from knob to knob as 
far as the switchboard or cutout, tacking it 
the rest of the way. In tacking, a poor 
wireman will be under a strong tempta- 
tion to put two wires under one staple, but 
that particular temptation must always be 
resisted. 

_A young and enthusiastic operator nat- 
-urally likes to have his table present a 


tasteful appearance, and even spends 


money from his own all too scantily filled 
pocket to buy an oilcloth cover for the 
table on which the instruments are to be 
placed. The wireman comes and connects 
the instruments all right, but there is an 
escape or partial cross in that office which, 
until removed, sadly interferes with the 
working of the line. I think it likely that 
others here, besides myself, have intro- 


-duced a trouble by means of a painted or 
- oiled table cover to which the key was 
_serewed; and while the desire to have a 


neatly arranged office is laudable and to 


-be encouraged, oilcloth covers for instru- 


ment tables are to be looked after, and 
generally discouraged. 

= This brings us to the consideration of 
instruments. Beginning with lightning 
arresters, so-called (although since light- 
‘ning was never known to be arrested by 
anything, the term seems to be a mis- 


--nomer), I think there are still a goodly 
- number in use, of the old-fashioned style, 


wherein a piece of paper or similar poor 
conductor is placed between two plates 
having conductive relation with the line 
and ground respectively. A little thing to 
be looked out for in these is a fault not 
infrequently occurring after a lightning 
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storm. The operator sees a bright flash, 
and hears a sharp crack as of a pistol shot. 
But as his relay is not burned out he 
thinks that no harm is done. But an 
escape has appeared on the line which pres- 
ently is located in his office; and it is then 
found that a spark has perforated the 
paper and that a partial contact has been 
established through the carbonized edges 
of the perforation between the line and 
ground plates. After the flash and crack, 
of course this should have been looked to. 

In operation, also, we can well look after 
small matters. I have known reputable 
operators to adjust with a very slack ar- 
mature spring, and a distant magnet; 
others to adjust almost altogether by 
the magnet screw; others again to 
prefer a moderately slack armature 
spring, and a moderately distant mag- 
net. Yet, although I have found 
many who did not know it, the best results, 
as is evident by applying intelligent 
thought, are to be attained by working 
with the magnet as close to the armature 
as can be arranged without taking the 
chance of straining the latter; to adjust 
the limit stops so that while the armature 
is thus close it can never absolutely touch 
the magnet cores; to keep the magnet ad- 
justment generally permanent; to have a 
highly adjusted armature spring, and as 
far as possible to adjust altogether by 
such spring. For when this is done, we 
make the most of whatever current there 
is on the line and thus get a snappy for- 
ward attraction, while the tight spring 
gives an equally sharp reaction. Any tem- 
porary readjustment can be much more 
effectually done by adjusting the spring 
than by changing the position of the mag- 
net. 

Sometimes a relay otherwise good will 
exhibit signs of residual magnetism, and 
will thus become difficult of adjustment. 
A very little change will often remedy the 
effects of this phenomenon. This is to 
transpose the main wires and relay bind- 
ing-screws, so that the direction of the 
current through the relay winding is re- 
versed. 

In the matter of batteries, we may sure- 
ly assume that at stations where there are 
main batteries, there must always be some 
one of requisite skill to look after them; 
and that we may therefore restrict our con- 
siderations to local batteries. The care of 
these, of course, should be understood by 
every operator; but, alas, it is not. 

Often a local battery is allowed to re- 
main without attention far too long; and 
is at last only taken apart, cleansed and 
renewed because it is actually unable to 
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work any longer. When disconnected, if 
it be one having porous cups, it is found 
that the substance of the cup in a number 
of places is plugged or filled up with 
crystalline copper, and that the porousness 
is, to a corresponding extent, impaired. 
It is well to remember in setting the bat- 
tery up again that these copper incrusta- 
tions and deposits may be prevented in a 
new cup, and diminished in an old one, by 
the simple expedient of so placing the zinc 
that it shall not touch the bottom or sides 
of the cup. 

In batteries—local batteries in particu- 
lar—it frequently happens that the con- 
nections or screw clamps between the cells 
are allowed to oxidize, or to become cov- 
ered with crystalline accretions; this last 
in the case of potassic bichromate batter- 
ies especially, and the crystals in such bat- 
teries, being chrome alum, are non-con- 
ducting and insoluble. 

Every operator at every station, how- 
ever important or unimportant, should 
know when and how to take a battery to 
pieces, and how to clean it and set it up 
again. I fear that all operators do not. 
Every operator should know that in a blue 


vitriol battery the solution of zinc sul- - 


phate should be strong enough, but 
not too strong; and that the current is 
unduly weak, both when the zinc solution 
is too weak, and when it is too strong. 
When gravity batteries are used and 
there are no covers to the jars, there is a 
very great tendency to evaporation. When 
I first worked with gravity batteries I was 
told this, and was also told that to counter- 


act such tendency, a layer of crude cot- 
ton-seed oil must be poured over the top 
of the zinc solution. But crude cotton- 
seed oil is a most abominably filthy arti- 
cle; and after thinking the matter over, 
I decided to try melted parafline in its 
place. This answered the purpose admir- 
ably, quickly solidifying in a thin covering 
over the liquid. But it is too dear for gen- 
eral use, and I presently found that tallow 
makes a very good substitute. It prevents 
evaporation, and when the cell is to be 
cleaned, the film of tallow can with ease 
be cut cross and round, and taken off in 
two or three pieces ; exactly as a cook would 
remove flakes of congealed fat from the 
surface of cooled soup. 

Sometimes a LeClanche cell with sealed 
porous cup will not work at all satisfactor- 
ily. It seems as though the cup, though 
really porous, is utterly impervious to the 
battery fluids. When this happens, it is 
probable that the vent holes in the sealing 
have been stopped up. This being so, the 
remedy is to run a pointed iron or steel 
rod, such as a fine screw-driver, through 
the holes into the mixture so that the gas 
can escape. But if the so-called porous 
cup be really too hard or glazed, it can be 
made to work by boring several holes 
| through its sides, 
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The Erie Telephone Properties and 
Their Future. 

~ The $26,300,000 valuation placed on the 
Erie Telephone properties by Messrs. Stone 
and Webster, being, in their judgment, an 
estimate of what it would cost to duplicate 
the property to-day exclusive of rights of 
way and franchises, shows that the Erie 
funds have been well invested. To this 
sum, a fair value of mghts of way and 
franchises, provided this could be ob- 
tained, adds $6,000,000, making the total 
valuation of the property $32,300,000. 
Nearly all of the Erie’s 95,000 miles of 
long-distance wires are built upon rights 
of wav purchased and owned absolutely by 
the company, and not on the highway, 
while an equal amount of exchange wire, 
95,000 miles, is underground. 

The Eastern Audit Company has com- 
pleted its examination of Erie Telegraph 
and Telephone Company's treasurer’s ac- 
counts in eastern offices at Lowell and 
Boston and are new at the division head- 
quarters of the several subsidiary com- 
panies in the West engaged in checking 
the accounts with the treasurer's books. 
This work will be completed about Sep- 
tember 15, and, with the physical report, 
will form a basis upon which a plan will be 
devised to pay the $7,500,000 loan due 
January 10, 1902, and arrange for the 
money that the company will require for 
the next year and determine the rate of 
dividends for the future. All these mat- 
ters will be considered at the regular meet- 
ing of. the directors the latter part of Sep- 
tember. 

The Erie companies’ gross earnings for 
the first four months of 1901 are $400,000 
more than the corresponding months of 
last year. May’s growth in subscribers, 
3,564, is one of the best the company has 
had and the 150,000 mark for total num- 
ber of subscribers has now been exceeded 
by 144. While the policy of the new man- 
agement is not to make any extraordinary 
canvass for subscribers, all regular appli- 
cants for profitable service are receiving 
prompt attention. The natural annual 
growth should be at least 25,000, but the 
cost of connecting will be largely reduced 
from the fact that ample facilities for a 
large growth were provided during the 
past year. 

A gentleman interested in Erie says that 
the appointment of John I. Sabin as the 


head of the Chicago and Central Union. 


companies, and the proposed increase in 
American Telephone stock pretty well in- 
dorses the Erie policy of development and 
shows the plan of the future for telephony, 
which can be nothing less than a rapid and 


-gomplete development of the territory. 


Sctence. 
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This gentleman also said: “I have been re- 
ceiving Erie dividends 17 years and have 
no reason to doubt that the present man- 
agement will provide for construction and 
continue dividends when they ascertain the 
earning power of the properties.”—Boston 
News Bureau. 


plat ee at 
Platinum in Antiquity. 

Professor Berthelot reports in a recent 
number of the Comptes Rendus that on a 
metallic box from Egypt, covered with in- 
scriptions, he found a portion of one of 
the characters made of platinum. The 
mass was too small for a complete anal- 
ysis, but from its behavior toward aqua 
regia, it appeared to be native platinum. 
The date of the box was about 700 B. C. 
From two standpoints this discovery is of 
more than passing interest. It has been a 
much disputed question whether platinum 
was known to the ancients. Passages 


from the classics have been quoted which 
appear to some to be references to pla- 


tinum, but this application is in every 
case very doubtful. A much stronger 
argument against the probability of plati- 
num being known more than a few cent- 
uries ago, is, that until this discovery of 
Berthelot’s, no trace of the metal has been 
found in any ancient remains. Had 
platinum been known, it is hardly con- 
ceivable that specimens of it should fail 
to be found somewhere among the multi- 
tudinous remains of antiquity. This pres- 
ent discovery really emphasizes the argu- 
ment, for it would seem from the descrip- 
tion given by Berthelot that this specimen 
of platinum was used by the workman un- 
wittingly, resembling as it does some of 
the pale gold of Egypt. A second inter- 
esting point is that if Berthelot’s con- 
jecture be true that this is native plati- 
num, obtained from the alluvial deposits 
of Nubia or the upper regions of the Nile 
Valley, it is the first recorded occurrence 
of platinum in Africa, with the single 
exception of an observation of Aimé, in 
1838, that some of the galena from Al- 
geria contains a trace of platinum.— 


Power from Waste Gases. 
Utilization of blast-furnace gases for 
power has made rapid strides in Germany, 
where more than 40,000 horse-power is 
furnished by gas engines working on these 


gases. 


Don’t talk into your friend’s other ear 
when one of them is listening at the tele- 
phone receiver. It is liable to provoke 
profanity meant for you but heard by the 
party at the other end of the telephone 
wire and possibly by the young lady at the 
central - office, 
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NOTES ON THE CONSTRUCTION AND 
PROTECTION OF AERIAL TRANSMIS- 
SION AND DISTRIBUTION SYSTENS—I.* 


BY K. B. THORNTON. 


In this country the majority of trans- 
mission and distribution systems are of 
overhead construction, and are likely to 
remain so for many a long day. As these 
systems are exposed to all kinds of weather 
it is a matter of great importance to those 
who are operating the same that they be 
constructed and protected in the best pos- 
sible manner. Aerial lines are constructed 
by placing wooden or iron poles in the 
ground generally at distances varying from 
105 to 120 feet apart in cities, and from 
90 to 100 feet apart for high voltage trans- 
mission lines in the country. 

For wooden poles, cedar wood, owing to 
its lasting qualities, is generally used up 
to lengths of 50 or 55 feet; beyond this 


` length they are hard to get of suitable pro- 


portions, the tops being often too small 
and the butts too large, and the price pro- 
hibitive. Apart from this, cedar is also 
too brittle a wood to use for high lines. 
Spruce and pine poles are therefore used 
where lengths over 55 feet are required, 
chestnut and other desirable woods not 
being obtainable in this country. As it is 
daily becoming harder to get long poles 
it is often necessary to resort to splicing 
poles to get the proper lengths. 

Good cedar poles will last for 20 years 
and more without showing any signs of 
rotting, but red pine poles will generally 
rot at the butt in cities in less than 10 
years, and spruce poles often show signs 
of rotting in four or five years, depending 
very much, however, on the nature of the 
ground in which the pole is located. 

With a view to increasing the life of 
spruce and pine poles it is customary when 
placing them to coat the butts with a 
heavy coating of tar. The length of poles 
is governed by the conditions of locations. 
They are usually from 40 to 65 feet, and to 
clear high buildings, from 75 to 80 feet. 
Experience has shown that it is advisable 
to keep the lengths of the poles as short as 
possible, as they are less exposed to the 
weather, and it is generally a hard matter 
in cities to guy them. 

Throughout residential and suburban 
districts and for transmission lines 
through the country the usual length for 
poles is 40 feet. The following are some 
of the essential features of a pole contract: 

Poles to be of good, sound, well shaped 
line cedar wood, not less than seven inches 
in diameter at the small end. 


+A Paper read before the Canadian Electrical Associa- 
tion, June 20, 1901. 
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Poles to be cut square at both ends and 
the bark stripped off clear from the top to 
within six feet from the butt, and all 
knots to be neatly trimmed off; no pole 
will be accepted with two curves in it. 

Poles will be inspected and branded at 
point of shipment, the inspector having 
the power to reject any pole that he may 
consider to be unsatisfactory. | 

Shaving Poles—Poles when unloaded 
at the pole yard are inspected and shaved, 
the cost of shaving averaging about three- 
quarters of a cent per foot. 

Setting Poles—In regard to the setting 
of poles no regular rule can be given for 
the depth which they should be set in the 
ground; usually it is from five to seven 
feet, depending on the height, location and 
the condition of the ground in which they 
are located. 

The following are the usual depths of 
setting in good ground: 


Height of Pole. Depth of Setting. 


35 to 45 feet.....:....5 feet. 
50 to 55 feet. ......... 6 fect. 
60 to 80 feet. ......... 7 feet. 


In marshy or “made” ground, it is often 
necessary to concrete the butts of poles, 
using a mixture composed of one part of 
cement, three parts of sand and five parts 
of broken stone. 

Up to a height of 45 feet poles are set 
with pike poles and a dead man, and over 
that height with a derrick. 

The number of men being as follows: 


Height of Poles. No. of Men Required. 


30 feet. .... 6 with pike poles. 
40 feet..... 7 with pike poles. 
60 feet. ....10 with derrick. 
70 feet. ....15 with derrick. 
80 feet.....15 with derrick. 


Should the poles be wet one or two addi- 
tional men may be required on account of 
the extra weight. The gains are cut while 
the pole is on the ground, and also when 
used in cities the holes drilled for spikes. 

When a pole is once set the earth is well 
tamped around the butt; this is especially 
necessary in the early spring, when the 
frost is not quite out of the ground, and if 
not properly attended to the poles will get 
out of line in a very short time. 

Spikes are of square wrought iron, nine 
inches by nine-sixteenths inch, two men 
being able to drive about 500 per day of 
10 hours once the holes are bored. 

Cross-arms are usually of red or yellow 
pine, and vary in length, for ordinary city 
service, from two feet six inches for a two- 
pin arm, about eight feet for a six-pin 
arm, and have a sectional area of three feet 
four inches by four feet four inches for all 
ordinary work; for transmission lines the 
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dimensions will vary from the above, de- 
pending on the nature of the transmission 
service. 

Cross-arms are rounded or chamfered 
on the top side to prevent water gath- 
ering and lag-screwed to the poles with 
seven-inch by one-half-inch lag-screws. 
Some prefer to fasten the cross-arm with 
bolts passing through the poles, but our 
experience has been that it 1s easier to re- 
place cross-arms that have been lag- 
screwed than those which have been bolted, 
as the bolts generally rust, making it nec- 
essary to use a drift to drive them out. 

Braces—All four and six-pinarms should 
be braced with flat iron braces not less than 
one and one-quarter inches by one-quarter 
inch by twenty-seven inches, bolted to the 
cross-arm by four-inch by three-eighth- 
inch machine bolts at one end and either 
lag-screwed to the pole with a four-inch 
by three-eighth-inch lag screw, or bolted 
to the next cross-arm underneath. 

On important transmission lines with 
long and heavy cross-arms, where very 
strong work is required, braces of angle- 
iron in one piece are sometimes used. 

A brace composed of one piece has some 
distinct advantages; for instance, some 
time ago one of the wires on a high voltage 
transmission line slipped off the insulator 
onto the cross-arm, and the current to 
ground through the pole burned the cross- 
arm clean off the pole, leaving the two 
outside ends of the arm supported by the 
brace, permitting the service to remain 
uninterrupted until such time as the line 
could be conveniently shut down. 

Pins are fitted in holes drilled in the 
cross-arms about 15 inches apart and 22 
inches between the centre two pins, and 
secured by a wire nail driven through the 
cross-arm. 

After considerable experience with oak 
pins they have been abandoned in favor of 
one and one-half-inch locust wood pins, 
it being found that oak pins after five or 
six years were inclined to rot and break 
off at the shoulder when subjected to any 
great strain. 

Where great strength is required at cor- 
ner poles or for dead-ending, it is advisable 
to use solid iron pins. 

On long, straight runs it is advisable to 
set the cross-arms in such a way that they 
alternately face each other on adjacent 
poles and are back to back ‘én the next two 
poles; in this way, should a stretch be cut 
down or a pole break, there is less danger 
of the cross-arms being wrenched off than 
if they were all set in the one direction. 

At all long stretches, corners, and for 
dead-ending, cross-arms should be doubled, 
with a spacing block at either end of same 
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and fastened at the ends by bolts run 

through the spacing blocks. 

Insulators—For regular line voltages 
of 2,000 to 3,000 volts, the ordinary deep- 
grooved, double petticoat glass insulators 
are used; for higher voltages it is neces- 
sary to use specially prepared triple petti- 
coat insulators of porcelain or a combina- 
tion of porcelain and glass, so propor- 
tioned as to give the greatest distance be- 
tween the point of support of the wire 
and contract with the pin and at the same 
time permitting of a minimum amount of 
surface leakage. 

These insulators are ordinarily subject- 
ed to a breakdown test before being placed, 
in order to locate defects. 

Wire—For all ordinary line work, soft 
drawn copper wire is preferable to hard- 
drawn, the disadvantages in using it due 
to increase of sag being more than offset 
by the difficulties in handling hard-drawn 
wire and the possibilities of damaging 
same when it is being erected. 

As yet aluminum has not come into 
general use for overhead construction ow- 
ing to the difficulty of making proper 
joints and the greater size of the conductor 
necessary to get the equivalent conductiv- 
ity of copper. 

It is customary on city lines to use wire 
insulated with a double braid of cotton 
thoroughly saturated with an insulating 
compound. 

Rubber-covered wires for line work 
are of no use, as the insulation will de- 
teriorate in a comparatively short time, 
when exposed to all kinds of weather, ren- 
dering it worse than useless. 

Tieing—The line wire is secured to an 
insulator at each cross-arm, being laid in 
the groove of the insulator and tied with 
a short length of wire about one or two 
gauges smaller than the line wire. 

Jointing—The ordinary twist joint is 
used except on very heavy wires of No. 
000 gauge and over, when it is better to 
use a lap joint, as it runs over the cross- 
arms easier when the wire is being strung. 

Dead-Ending — Lines are generally 
dead-ended on double cross-arms, the wire 
being twisted around the insulators and 
then back on itself, and the tie wires 
soldered to the line wire on the last two 
or three poles. (Fig. 1.) 

For high-voltage lines a dead-ending ar- 
rangement, consisting of a series of globe 
strain insulators, is sometimes used, the 
line being fastened to one end of a string 
of strain insulators, the other end of which 
is bolted through the cross-arm, as shown 
in Fig. 2. 

This system of dead-ending is not al- 


ELECTRICAL REVIEW 


together satisfactory, as the insulation of 
the strain insulators deteriorates and 
breaks down. 

Fig. 3 shows another method for dead- 
ending high-voltage lines which has proved 


Fie. 1.—Drap-Enpino LINER. 


to be very satisfactory, although more ex- 
pensive than that shown in Fig. 1. 

With this arrangement the wire is tied 
around two insulators, supported on a 
special iron bracket which is bolted 
through the cross-arm, the centre of the 
wire being in fine with the shank of the 


bracket. 
Stringing Wire—Wire when strung is 


Fig. 2 — DEAD-ENDING LINES. 


subjected to mechanical strains due to 
weight, tension, variations in temperature 
and additional weight in winter due to 
ice, and when stringing wire in our Cana- 
dian climate special allowance must be 
made for variations in temperature. 
Dynamometers are not ordinarily used 
to determine the tension of the wire 
strung, but experience has shown what 
sags to allow between poles for different 


sizes of wire. 
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The deflection of a wire supported be- 
tween two points is given by the formula: 


Where 
d = vertical deflection at middle of span. 


L = length of span. 


15 


W = weight of wire in pounds per foot. 
T = maximum tension of wire in pounds. 

The length of a wire in a span is given 
by the formula : 


\ here L, = length of wire and L = length 
of span 
or d = 1 3 L (L-1). 
8 

Stresses—Pole lines are subjected to 
various stresses which have all to be pro- 
vided for. 

These stresses are firstly, those due to 
the weight of the conductors and fixtures 
on pole, or the weight of ice on the con- 
ductors together with their weight tending 
to crush the pole, and secondly, those due 
to the lateral pressure of the wind on the 
pole and conductors, tending to break the 
pole by bending; the action of the wind 
also has the tendency to break the pole 
near the ground due to vibration. 

The danger due to crushing is not very 
great as there is always a very large factor 
of safety. 

On one of the heaviest pole lines in Mon- 


treal the factor of safety for crushing. 


under ordinary conditions is about 400. 
Once, during the winter, after a very heavy 
sleet storm, this factor was reduced to 
about 240, owing to the extra weight of 
ice on the wires. 

The stresses, however, which are most to 
be feared, are those caused by wind. 

The same pole line mentioned was blown 
down in November last during the last 
hurricane, about eighteen 70-foot poles 
being broken. 

McGill Observatory reports gave the ve- 
locity of the wind at 75 miles per hour, 
which is equivalent to a pressure of 25 
pounds per square foot. This’ represented 
a total pressure on each stretch of this par- 
ticular line, of 3,750 pounds, and there is 
no doubt if this had been applied as a con- 
stant pressure, that the poles and guys 
would have withstood same. However, the 
combination of the wind and the swinging 
of the wires evidently produced a strain 
in excess of the strength of the poles and 


guys. 


——_-@> 
Electrolytic Chliorates. 

The annual electrolytic production of 
chlorates is about 12,000 tons, employing 
altogether about 25,000 horse-power. The 
principal factories are at Saint Michel 
de Maurienne, Chedde and Vallorbe, 
Switzerland; Monsboe and Alby, Sweden ; 
Niagara and Bay City, Mich., in the 
T'nited States. and Rheinfelden and Bit- 
terfeld in Germany. 
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THE APPLICATION OF STORAGE BAT- 
TERIES TO RAILWAY TELEGRAPH 
SERVIC E.* 


BY W. E. ATHEARN. 


— 


The importance of uninterrupted tele- 
graph service for the handling of trains 
almost precludes the trial of any new de- 
partures, and what might be termed ultra- 
conservativeness, may, after all, have been 
the most prudent course to pursue. This, 
I think, probably accounts for the limited 
use to which the storage battery has been 
put, up to the present time, in the railway 
telegraph service. It has, however, been 
my good fortune to be connected with the 
Western Union Telegraph Company, 
where there are so many wires and so many 
battery stations, that the failure: of any 
one of them could be quickly taken care 
of by supplying current from other near- 
by battery centres. One or two copper 
wires, With their low resistance, serve read- 
ilv for battery leads for points many miles 
apart. 

At the Jersey City terminus of the 
Central Railroad of New Jersey, in 1894, 
there were 500 cells of gravity battery, 
maintained for locals, and for the railroad 
wires that did not cross the river to the 
Western Union main office in New York. 
This seemed an excellent place for trying 
what might be termed the experiment of 
substituting storage for gravity batteries 
for the railway telegraph service; as 
passing through that office are more than 
100 Western Union commercial wires, and 
I assured my friend, Mr. Robert Stewart, 
at that time superintendent of telegraph 
for the Central Railroad of New Jersey, 
that it was definitely understood, that, in 
case of failure of the proposed storage bat- 
tery, the Western Union would send him 
power from their dynamo plant in New 
York, to operate the railroad wires. With 
this reserve to fall back on, he readily gave 
his consent. I am pleased to be able to 
sav that, in the seven years following, they 
have never had to call on the New York 
office for help. The railroad company fur- 
nished power for charging these batteries 
from their own electric light plant, and 
gained in return the use of nearly all the 
space formerly set aside for a battery 
room, as the storage cells are small, only 
about four inches square, and less than 100 
in number. 

Their lighting plant, in clear weather, 
runs only at night, and the power taken 
fur the storage batteries is about what 
would be required for two incandescent 


lights. There are two distinct sets of 


è Extracts from a pan:r read before the Railway Tele: 
graph Superipfendents’ Assqcja' ion. June 20. 190), 
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batteries for the main lines. One set fur- 
nishes current to the telegraph wires for 
24 hours and is then put on charge over 
night, while its companion bank of cells 
takes care of the telegraph service during 
the succeeding 24 hours. This makes the 
work easy for both banks, and would per- 
mit the maintenance of the service for four 
days, even if their electric light plant 
should fail and no fresh charge could 
be put into the cells for that length of 
time. The locals are also taken care of 
by the use of four cells of 125-ampere- 
hour capacity. Two cells charge in series 
and discharge in multiple. One leg of the 
electric light branch, that furnishes light 
to the operating room, is looped down so 
that all the current passing to those lamps 
also passes through the two storage cells 
in series. This creates a back pressure, 
dropping the voltage of that particular 
room from 110 to between 105 and 106 
volts. Lamps of the latter voltage are 
used, when full candle-power is expected 
from them. The reason for using four 
cells instead of two, is that the current, in 
that particular branch of the light service, 
would not put. sufficient charge into one 
storage cell, to enable it to supply the 20 
or 30 four-ohm sounders they require in 
their service, 

It would be poor engineering if we had 
to burn lamps at 110 volts when we did not 
need them for light, but simply required 
some 214 volts per cell for charging 
the storage batteries. The first cost 
of the storage plant required for the dis- 
placement of the 500 cells of gravity bat- 
tery was a little under $200. No expense 
was entailed for the first two vears, when 
a new set of positive plates was put in at 
an expense of less than $100. At the end 
of six years a complete set of new cells was 
furnished, but many of the old cells are 
still in use where the demands for capacity 
are lighter. 

Letting the saving in battery room 
space and the labor of cleaning offset the 
cost of the charging current, it will be 
seen that the total expense for six years 
was $300 for storage battery service, 
whereas it would have cost $3,000 to have 
maintained the gravity batteries for that 
length of time, allowing an expense of $1 
per year for each gravity cell. I have 
dwelt somewhat in detail on this particu- 
lar installation, as it is one of the oldest 
with which I have been connected. Since 
that was put in service I have installed 
nearly 100 other plants, and have seen no 
reason for modifying my views as to the 
great economy, both as to actual cost and 
as to the labor involved, in keeping the 
plants in efficient operation, At first I 
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paid regular and frequent visits to the 
various installations under my care, but 
with the development of more perfect bat- 
teries I have found this unnecessary, and 
I have some thousands of cells in daily use 
that I have not scen in two years’ time. 
In fact, some storage batteries have been 
put in at remote points, where no lineman 
is stationed, for the very reason that they 
will maintain constant service with so little 
attention. My instructions, when setting 
up these small plants, are for the operator 
to reverse his switches once every 24 hours, 
and, as often as once in three months, to 
look at the batteries and add water if 
needed, to keep the plates covered by the 
solution. 

No small plants, sav where there are not 
over 300 cells, have any meters, but when 
setting up the batteries I calculate the out- 
put demanded by the wires they are to 
feed, and set the charging rate so that it 
will be sufficient for a week of foggy 
weather. In large installations it pays to 
have meters, as much less current is taken 
by the telegraph wires in dry weather, and 
the charging current can therefore be re- 
duced, and enough saved to eventually 
pay the cost of the meters. 

Another point is this, that special care 
should be taken in the construction of the 
battery stands. 

With gravity batteries we have always 
thought most any old thing would do, so 
long as it Was strong enough to hold up the 
cells. I started in using the old gravity 
stands, just as I found them, but before 
long I began to get complaints that there 
was a great deal of escape put on the 
wires, Whenever a storage battery was cut 
in as an intermediate battery. I soon 
found that wherever a little solution had 
been spilled, or any leaked out from a 
eracked jar, the wooden shelf was turned 
black, and reduced to almost a state of 
punk. A wooden shelf in such a condition, 
is a fairly good conductor in itself. 

Always bear in mind that the insulation 
of the cells, and the style of wiring adopted 
must be carefully attended to as for any 
regular electric light work. Be sure, also, 
that a fuse is put in with each bank, or 
group of cells, for while they look harm- 
less, they have an enormous amount of 
energy stored up in themselves, and a 
short-circuit would mean the almost 1n- 
stantaneous melting of the wires, unless 
there was a fuse to protect them. 
> 

Ferro-Titanium. 

One of the electrometallurgical estab- 
lishments at Niagara is undertaking the 
preparation of ferro-titanium in the elec- 
tric furnace. In the tests 550 pounds of 
the metal have been made in 24 hours, 
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TELEPHONE EXCHANGE SERVICE.* 
BY L. W. STANTON. 


This subject may be divided into three 
important branches: reliability, prompt- 
ness and good transmission. Any of these, 
if not up to the highest state of perfection, 
mars the general result. 

The first of these, we all know, is of 
the utmost importance, for the business 
man of to-day will not for a moment tol- 
erate unreliable service. 
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that is being thrown upon the market than 
they have ever been from the old monop- 
oly. Some of the apparatus that is being 
sold to-day by the Independent manufact- 
urers is a curse to independent telephony. 
It only half works; it is unreliable; it 
does not give good local service, not to 
mention the poor results obtained when 
used for long-distance lines. Every tele- 
phone that is installed to-day should be 
one over which conversations between 
New York and Chicago could be carried 
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The second, promptness, is an essential 
quality.of popular service. There is noth- 
ing more annoying to the modern business 
man than slow service. When he steps to 
the telephone, he expects an immediate 
reply, and if he is compelled to wait even 
for a short time he is very likely to be- 
come dissatisfied with the service. 

For good transmission as well as appar- 
atus we must depend upon the manufact- 
urer. The Independent telephone inter- 
ests are to-day in greater danger on ac- 


count of some of the inferior apparatus 


© A paper read before the Independent Telephone Con- 
vention, June 13, 1901. 


without difficulty, for it is only a matter 
of a short time till every telephone in this 
broad land will be connected by a net-work 
of long-distance lines to every city, vil- 
lage, town and hamlet. The continued 


‘use of inferior apparatus will mean unre- 


liable service, poor transmission, expen- 
sive maintenance and a final discarding 
of the original installation at a great loss, 
and, worst of all, dissatisfied subscribers. 
I feel sorry for the Independent interests 
when I see this inferior apparatus being in- 
stalled in exchanges that are being newly 
equipped. It is true that it is difficult for 
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the Independent telephone companies to 
select the best apparatus, for, as a rule, 
their experience has been limited to the use 
of apparatus that was furnished them a 
few years ago. Another reason is the un- 
paralleled strides that have been made in 
telephone manufacturing within the last 
few years. They have been accustomed to 
the old magneto drop board, which is un- 
doubtedly a thing of the past in exchanges 
of any size. It is the opinion of the writer 
that in any exchange of over 100 subscrib- 
ers, where suitable arrangements can be 
made for current, the only thing to install 
is a central- energy lamp-signal board with 
double supervision. This style of board 
saves an operator a great many moves, such 
as restoring line signals, and cutting in on 
subseriber’s line to inquire if party an- 
swered, or if the subscribers are through 
talking; for with double supervision she 
can tell at a glance whether the called-for 
party has answered, or if the conversation 
is finished. 

Wherever an exchange requires three or 
more operators a multiple board should be 
installed, for when transfers are used they 
impede the service and add permanently 
to the operating expense. On a large 
transfer board you almost double your 
work, for nearly every call has to be 
trunked to a second operator, while with 
a multiple board each operator handles 
her subscribers’ calls direct and without 
assistance. Another distinct advantage of 
the multiple board is that one operator in 
the evening and on Sundays can sit at one 
position and answer all calls through the 
multiple. In this way, with double supervi- 
sion, she has control of the entire board. 

I do not doubt that some of you are of a 
different opinion, but I will endeavor to 
show why this class of apparatus is supe- 
rior. 

It gives better service. 

It is cheaper to operate: First, because 
it requires fewer operators. Second, be- 
cause it dispenses with hundreds of local 
batteries scattered over miles of territory. 
Third, it does away with an expensive piece 
of mechanism, the generator, with its cog- 


gears, shunts, commutators, etc., which 


are a constant source of wear and tear. 
Fourth, in eliminating the generator and 
batteries the number of inspectors can be 
reduced, which is no small item. 

The following figures will give some 
idea of the saving in the cost of current 
for an exchange of 1,000 subscribers. 
Taking the cheapest form of battery, 
which is the dry cell at 15 cents each, and 
using two cells per telephone, which is mod- 
ern practice, it gives a cost of 30 cente 
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per telephone. Allowing the battery a 
life of one year, which is more than the 
average, we have a cost of $300 per year, 
or $25 per month for the 1,000 telephones. 

In one of our central energy exchanges 
of something over 1,000 subscribers I find 
the average cost of all current for operating 
line signals, supervisory signals and all cur- 
rent used for talking, amounts to, approxi- 
mately, $6.50 per month, which is about one- 
fourth of the cost for current for operating 
the same size system with local batteries, 
to say nothing of the additional cost of 
labor for renewal and maintenance. 

From a number of monthly reports of 
trouble, covering both common battery 
and magneto type exchanges, I find that 
the number of cases of trouble at the sub- 
scriber’s instrument is from two to four 
times as great for local battery plants as 
it is for common battery plants. With one 
of the latest types of central energy tele- 
phones the trouble at the subscriber’s sta- 
tion is reduced to a minimum. There is 
practically nothing left but the transmit- 
ter, receiver and signal bells, and these, 
as they are made to-day by some of our 
best manufacturers, almost eliminate the 
possibility of trouble. This, coupled with 
accurate and scientifically constructed ap- 
paratus at the central office, gives the 
ideal system. It is often remarked that it 
requires better line construction for com- 
mon battery plants, which is true to a cer- 
tain extent, but any good line will work 
well with common battery and in some 
cases this system is worked on a common 
return. | 

Telephone men are beginning to realize 
the importance of good line construction, 
especially when they see the great differ- 
ence in the expense of maintenance be- 
tween well and poorly constructed lines. 
The Bell Telephone Company’s plant in 
St. Louis, in whose employ the writer 
spent several months in different depart- 
ments during the building of the new 
common battery exchange, offers a good 
example of first-class construction. In 
building this exchange the company was 
extremely particular that every detail 
should be carried out in the best possible 
manner. 

It seemed at the time that it was a waste 
of money, but I have since realized that it 
was money well invested. The entire sys- 
tem was put in so that it would stand the 
test of time. The interior wiring was pro- 
tected in every possible way; telephones 
were placed ou the wall in the most sub- 
' stantial manner; cable work and line con- 
struction was unequaled. As a result, the 
number of cases of trouble per telephone 
is less than that of any other exchange in 
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the country. The American Bell company 
of Boston, has awarded it the credit of 
giving better service than that given by 
any other licensee company; and in the 
face of the strongest competition, I under- 
stand its financial showing is very good, 
which would not be possible with slighted 
details and poor construction. 

The telephone business stands to-day on 
a higher plane than ever before. The In- 
dependent movement has forced the Bell 
companies to put forth their best efforts, 
and this in turn has stimulated the Inde- 
pendent companies; but telephony is yet 
far from its ideal goal. Look through the 
operating rooms of some of the large Bell 
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COMPARATIVE CURVES SHOWING Worx oF Two 
OPERATORS AT THE SAME SWITCHBOARD. 


and Independent companies and notice 
the number of idle operators, while on the 
same boards there are operators that have 
more calls than they can properly handle. 
Few telephone men seem to have realized 
the importance of equalizing the load 
among the operators; that is, placing 
enough lines in front of each operator to 
properly load each position. The accom- 


panying charts, giving the peg-count . 


curves will convey the meaning more read- 
ily and show where thousands of dollars 
can be saved in the cost of operating, by 
reducing the force, besides giving more 
efficient service. 

The operating force of a large exchange 
is one of it most important factors. If 
the operators are well-disciplined and cour- 
teous, the subscribers are quick to notice 
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and show their appreciation. Even a sec- 
ond or two is noticeable to a subscriber 
when awaiting an answer from central, 
and on hearing the operator call “number” 
in a brisk, clear tone, with a rising inflec- 
tion it conveys the idea of discipline; but 
if the operator answers with a falling in- 
flection and uncertain voice, it gives the 
opposite impression. In fact, the oper- 
ating force is nearer to the telephone pub- 
lic and wields a greater influence among 
the telephone users than any other class 
of individuals connected with the eom- 
pany. It is through the operators that we 
dispense the little courtesies that make 
our service popular. A few weeks ago 
I was examining an independent telephone 
exchange which was exceptional, inasmuch 
as it had once over 100 subscribers, but 
through carelessness and neglect of the 
manager, who lived in another town, in 
maintaining the telephones and outside 
construction, the subscription list had 
been reduced to 25; and those 25, I 
am told, remained on account of the 
courteous treatment they received from 
the operator, who was exceedingly kind 
and obliging to the subscribers. On the 
same day that I visited this exchange I 
was in another small city, and while talk- 
ing over the telephone situation with one 
of the citizens there he assured me that the 
chief operator of the Bell company at that 
place had done more than any other twenty 
causes combined to make the Bell company 
unpopular. These two cases just cited cer- 
tainly show the importance of courteous 
operators. I remember an instance where 
I reprimanded an operator who had for- 
merly been with the Bell company for 
speaking crossly to a subscriber, her an- 
swer was, “Why, Mr. Stanton, you ought 
to hear how cross the Bell operators are, 
and you would not think we were cross!” 

I prefer not to employ Bell operators. 
As a general thing they have some unde- 
sirable traits which become more promi- 
nent when they try to show their impor- 
tance to the “new company,” as they term 
it. There is always an army of applicants 
besieging a telephone company for employ- 


ment, and if you are any judge of human 


nature you will not be long in choosing & 
list of girls who, with proper training and 
appreciation of their efforts, will make a 
very efficient corps of operators. There 
are few managers who realize the great 


advantage derived from the proper train- 


ing of their operators. As a general thing 
an operator after being employed is given 
a seat at the switchboard beside one of the 
old operators and is told to watch the 
other operators and learn what she can, 
and in a short time she commences to an- 
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swer a few calls. From that time on she 
is supposed to be an operator. Asa matter 
of fact she is far from being one. She 
should become thoroughly familiar with 
all the rules and should have their meaning 
explained to her. She should be taught 
how to handle the plugs with the left hand 
as well as the right. Until she can use her 
left hand as easily and naturally as her 
right she is only half an operator. She 


_ should be taught how to answer two and 


three calls as the same time without inter- 
ference. It is only in this way that an 
operator can answer quickly and handle 
the number of calls that she should. Walk 
through almost any operating room, espe- 
cially that of an Independent exchange, 
and notice the number of wooden arms 
and mallets that are in use; notice the 
number of false moves and untrained 
voices—and you will realize that the com- 
pany is spending unnecessary money. By 
wooden arms I mean that the operators 
do not use the left arm any more than if 
it was wooden; by mallets, I mean that 
they are driving the plugs in by the heel 
of the hand, breaking the tinsel of the 


cords, causing a cut-out, which means un- - 


satisfactory service, besides the expense of 
replacing the broken cords. By false mo- 
tions I mean that the plug is picked up 
with one hand and passed to the other in- 
stead of being inserted with the hand with 
which it was picked up. These are only 
a few of the points in which operators 
should be trained. 

The operating room should be con- 
ducted on a merit basis and promotions 
made according to the efficiency and cour- 
tesy of the operators. During each month 
competitive tests should be made to deter- 
mine the speed and courtesy of operators 
in answering subscribers, and those hav- 
ing the highest general average as re- 
gards speed in responding to calls, cour- 
teous treatment of subscribers, obedience 
to rules, promptness in reporting for duty 
and regularity of attendance, etc., should 
receive some sort of promotion. Those 
who, through these tests, prove to be un- 
qualified for the position of operator 
should be discharged. A form of promo- 
tion which I have found to work well is to 
give the operator having the highest gen- 
eral average the most desirable hours, and 


those least efficient the night hours. An- 


other reward of merit which works well 
is to recognize an operator’s ability by 
giving her a small raise in wages. I do 
not believe in giving an operator a large 
raise in wages at one time, but to encour- 
age them and to show that their efforts 
are appreciated by giving them an increase 
of, say, $1 at a time. This may seem like a 
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snail amount, but a girl will appreciate 
this raise as much as a man would an in- 
crease of $5 or $10, and by giving a small 
raise at each time you can reward their 
efforts more frequently, and thus get bet- 
ter results. Another method which I find 
works admirably is to arrange each oper- 
ator’s merit standing, showing which is 
first, second, third, and so on, and leaving 
a copy in their recreation room. This 
starts a friendly rivalry among the oper- 
ators which produces results that can not 
fail to make our service popular. 

Every large operating room should be 
presided over by a high-class telephone 
man who is thoroughly acquainted with 
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every detail of the business and who real- 
izæ the necessity of prompt action in the 
trouble department and the proper disci- 
plining of the operating force. Last, but 
not least, he should have the faculty of 
dealing with the telephone public. There 
is no other business that requires such an 
endless amount of detail and everlasting 
vigilance. You are serving a criticising, 
fault-finding public, who have all the 
whims and fancies imaginable, but who 
appreciate and are willing to pay for first- 
class service; and your success is meas- 
ured by the class of service you give. 

-< 


Aluminum Lines in Italy. 


Three aluminum electric transmission 
lines have recently been installed in Italy 
near Naples. The lines transmit power 
at 3,000 volts from three horse-power 
turbines to the valley of Pomeii, to Sarno, 
and to Torre Annunziata. The lengths of 
these lines are two miles, nine miles, and 


two miles, respectively. 
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U. S. Government’s Wireless Tele- 
graph Experiments. 


The investigations along the line of 
wireless telegraphy, as conducted by the 
United States Department of Agriculture, 
are approaching a crisis. Secretary of 
Agriculture Wilson is quoted as having 
said: 

“The crucial test will be made in a very 
few wecks now. Professor Fessenden, who 
is acting for the department in this matter, 
has made some truly wonderful improve- 
ments along this line recently. What he 
has learned is not the result of chance, 
but of evolution. His methods are being 
kept secret, because the government has 
not the right to patent any discovery, and 


` has previously been robbed of the results 


of its investigations by those who have 
stepped in quickly and secured patents. 
He will soon obtain patents in his own 
name, and in these the government will be 
protected. 

“He is pursuing different lines from 
Marconi or any of the others, and his 
theories differ from all others thus far 
advanced. We can send wireless mes- 
sages already over 50 miles of broken 
country, and there is reason to believe 
that this will suffice for 150 miles over 
water. 

“The crucial test, of which I have spok- 
en, will be made off the Atlantic coast. 
We will invite officers of the navy, and, if 
Professor Fessenden has no objection, I 
will throw it open to the public in general. 
The Department of Agriculture alone is 
concerned in this, but, if successful, every 
branch of the government will enjoy the 
benefit.” 


Bicycle and Automobile Exposition in 
Leipzig. 

The fourth German exposition of 
bicycles and automobiles will be held at 
the Crystal Palace at Leipzig in October 
of this year. United States automobile 
and bicycle builders should not neglect this 
opportunity to display their goods, savs 
the United States Consul in that city. 
“I believe there is little to be gained-in the 
ordinary bicycle line, but machines driven 
by gas, electricity, etc., have a good future 
in this market. As a rule, the French 
manufacturers take little notice of such 
exhibitions, but in this instance the French 
consuls in Germany are using every means 
in their power to bring the fact home to 
the French manufacturers of automobiles 
that they will lose a splendid opportunity 
if they neglect to display their machines at 
Leipzig in October. They elaim that the 
time is at hand to exhibit here good, well- 
built automobiles.” 
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The Northwestern Electrical 
Association’s Convention. 


The Summer Meeting at Sheboygan, Wis., June 26 and 27, 190 1—Papers and Discussions - Entertainments. 


Associations summer convention 

was held this year at Sheboygan, 
Wis., a good attendance and the usual 
highly enjoyable features marking the 
meeting, which was otherwise noteworthy 
on account of the excellence of the papers 
presented. Below will be found a complete 
report of the sessions of the convention: 


T.: NORTHWESTERN Electrical 


WEDNESDAY, JUNE 26. 


The convention was called to order 
promptly at 10 a.m. by President Debell. 
Instead of extending any formal welcome 
to all of the members, he wished they 
would take it for granted that they were 
all welcome and hoped they would have 
as good a time as possible. On motion, 
the reading of the minutes of the last ses- 
sion was dispensed with and they were ap- 
proved as printed. 

After the reception of a number of new 
members, the report of the Special Com- 
mittee on Gasoline Lighting was read. In 
part, this highly interesting report, which 
was submitted by Mr. L. B. Livermore, 
chairman, was as follows: 

The Committee on Gasoline Lighting 
must offer an apology to the convention for 
presenting an incomplete report, but the 
delay in answering our list of questions on 
the part of one-half of the stations in the 
territory covered is responsible for the 
greater part of it. We covered the states 
of Michigan, Wisconsin, Iowa, Minnesota, 
North Dakota and South Dakota by send- 
ing out the following list of questions to 
every plant in these states: 

1. How many customers have you lost 
by reason of gasoline lamps? 

2. What kind of gasoline lamp is most 
used in your city? 

3. How many street lamps use gaso- 
line? 

4. Have lamps caused any accidents? 

5. What kind of customers use most 
gasoline lamps? 

6. Do you consider their competition 
serious ? 

7. Do your local insurance people make 
any objection to them? 

Out of 370 inquiries sent out only 160 
replies had been received in time to figure 
up the report. The results are as follows: 

The number of plants reporting custom- 
ers lost is 75, running from two or three 


each up to 50. Many report that custom- 
ers come back after trying gasoline, so the 
net loss of actual customers in the district 
covered is remarkably small. 

2. As to kind of lamps: Reports show 
all kinds, some towns having eight to ten 
different kinds of gasoline lamps. The 
most common are the hanging lamps, 
gravity burning, and the air-pressure 


" lamps, tanks or generators in basements. 


3. Street lamps: Only five cities report 
use of gasoline street lamps: 

Minneapolis, Minn., 1,500; St. Paul, 
Minn., 3,000; Dubuque, lowa, 100; Des 
Moines, Iowa, 100; Winona, Minn., 70. 

They do not seem to be used at all in 
the small towns and cities for street light- 
ing, according to our reports. Dubuque 
reports just discarding the last 100 gaso- 
line street lights. 

4. Accidents: There is hardly a report 
that does not mention one or more acci- 
dents resulting from leaks or explosions of 
gasoline lamps. A pamphlet published by 
the Illuminating Publishing Company, of 
Cincinnati, Ohio, entitled “Is the Use of 
Gasoline and Acetylene Dangerous to 
Human Life,” has just been published and 
contains a ghastly record of lives lost, 
terrible injuries and great loss of property. 
The committee advises each manager or 
superintendent to buy a few copies of this 
pamphlet and send one to each gasoline 
user in town. If he continues to use the 
dangcrous fluid after reading that work he 
is beyond salvation. 

5. What class of customers use most 
gasoline lamps?: The users of the lamps 
seem to be mostly small merchants, bar- 
bers and grocers, saloons, restaurants and 
drug stores and from the reports we gath- 
er that many of these people are rather un- 
desirable customers and are always look- 
ing for something for nothing. However, 
there seems to be a class of long-hour burn- 
ers, such as saloons, drug stores and res- 
taurants, who keep open late at night, and 
on the usual method of charging no doubt 
feel that they must economize. Then they 
listen to the gasoline man, and he has what 
they want—cheap light. It would seem to 
the committee that a proper discount to 
long-hour users would retain many of 
these who look to gasoline to keep down 
expenses. The larger stores usually put in 
pressure-tank plants and, from the re- 


ports, they are very short lived, caused by 
poor regulation, heavy cost of mantles and 
glassware. | 

6. Do you consider their competition 
serious?: The cities of Oelwein, Iowa; 
Lead, S. D.; Marengo, Iowa; Corning, 
Iowa; Owatonno, Minn.; Creston, Iowa; 
What Cheer, Iowa; Spencer, Iowa; Tip- 
ton, lowa; Tecumseh, Mich.; Montevideo, 
Minn.; St. Paul, Minn. ; Monroe, Wis., all 
report that the competition is serious. 
The balance, or 90 per cent of the towns 
heard from, do not consider the competi- 
tion serious. They think that the people 
that use them do not get satisfaction, and 
that they are not a success. A certain per- 
centage of people are always trying new 
things, and, of course, there will always 
be many lamps and machines that will 


: perhaps look as though they would give 


the electric and gas plants a run for their 
money, but the general result seems,to be 
that where good service in gas or elec- 
tricity is to be had at reasonable prices, 


the gasoline lamp will only be used by the 


few kickers and cheap people that we all 
come in contact with. In no case does the 
report indicate that this competition 
caused a lowering of rates. Many places 
report that nearly all their customers who 
experimented with gasoline have given it 
up, or, where they have made a large in- 
vestment in a plant, keep it and use elec- 
tricity also. 

7. Do the local insurance people make 
any objection?: A very few places report 
that the insurance rates are raised on peo- 
ple using gasoline lamps. Most of the 
reports would indicate that there is no ob- 
jection at all. The proper excess charge 
is 25 per cent of usual premiums, but the 
competition among the insurance compan- 
ies is so fierce that only in rare cases do 
they make any raise in the rates. If one 
agent does, another stands ready to take 
his risks at the old rate. The opinion of 
the committee is that they being recog- 
nized as very unsafe and dangerous and 
should be rigidly prohibited, not because 
of the competition they give us in some 
cases, but because they are unsafe, dan- 
gerous to an extreme and a source of dan- 
ger to the people on each side of them or 
above them who do not use them. 

In conclusion, it would seem from these 
reports that each town has lost from a few 
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to a large number of customers by reason 
of gasoline competition, but that most of 
these people have returned to the use of 
electricity, showing that while gasoline 
may be a very cheap light there must be 
great drawbacks to its general use. There 
are, in every town, lots of people looking 
for something for nothing, and the gaso- 
line idea is a smooth one and catches their 
fancy. They do not know the origin of 
the fluid, its quick evaporation on expos- 
ure to the air and its consequent danger ; 
and it is only by actual experiment that 
they become convinced that it is no good, 
and usually after paying $150 or more for 
an outfit that cost about $25. Of course, 
it won’t do to lose sight of this fact—that 
where many minds and much money are 
concentrated on one object it is more than 
likely that some day a perfect gasoline 
lamp will be invented, and we must be on 
our guard and hold our customers by giv- 
ing good service and good rates. But 
at present it is evident that it does not 
seriously threaten our interests. 
Professor B. V. Swenson then read the 
interesting paper on technical train- 
ing, which is fully abstracted elsewhere 
in this issue of the ELECTRICAL REVIEW. 
After several communications from ab- 
sentees and invitations were read, there be- 
ing no further business before the session, 


a convention adjourned until the next 
y: 


THURSDAY, JUNE 27. 


The second session was called to order 
promptly at 10 a. Įm. by President Debell. 
A communication from the Milwaukee, 
Wis., Industrial Exposition was then 
read, inviting the association to be pres- 
ent. 

Professor Dugald C. Jackson was elect- 
ed an honorary member of the associa- 
tion. 

Mr. Budd Frankenfield then read his 
paper, entitled “The Efficiency Curve of 
a Shunt Motor and Its Relation to Operat- 
ing Characteristics and the Cost of Oper- 
ation.” 

This paper concluded the programme 
for the morning session. The afternoon 
was devoted to amusements, a trap-shoot- 
ing contest on the Gun Club’s grounds, 
games, etc., and a theatrical performance 
in the evening. Several members having 
been elected, the convention adjourned, 
sine die. 


— ap 


According to an Italian journal, in a 


large hat factory in Italy an electrolytic 


process is used in water-proofing linen and 
chamois skin. The process is secret. 
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TRADES TRAINING FOR NON-TECH- 
NICALLY EDUCATED NMEN.* 


BY B. V. SWENSON. 


The state university is under obligations 
to the commonwealth which are not felt 
by educational institutions of independ- 
ent endowment; created by the state, sup- 
ported by the people of the state, its ad- 
vantages and influences should be made as 
far-reaching as possible. 

As an example of the dissemination of 
trades knowledge among the people of the 
state may be cited the work now being 
carried on in agriculture and its allied in- 
dustries. For a number of years short 
courses in agriculture, animal husbandry, 
dairying, etc., have been given to prac- 
tically all those who have had the ambi- 
tion to acquire such knowledge. During 
the past 15 years there has been an ever- 
increasing demand from those engaged in 
other industrial pursuits for trades train- 
ing applicable to their special needs. To 
meet this demand there has been estab- 
lished, at the University of Wisconsin, a 
School for Apprentices and Artisans, 
which opens July 1, the first session to 
continue six weeks. The plan of this 
school, which originated with Dean J. B. 
Johnson, has been worked out and will be 
carried on under the direction of the Col- 
lege of Engineering. 

That there is a great need for training 
of this character is clearly shown by the 
large enrolment of the correspondence 
schools. These schools have exerted a pow- 
erful influence in assisting men to study 
along their own and other lines of work. 

The School of Apprentices and Arti- 
sans, while bearing in its courses of study 
some relation to those of the correspond- 
ence schools, is not in opposition, but 
should rather be considered as supplemen- 
tary, to the latter. Frem the nature of 
their instruction, the correspondence 
schools can not give shop or laboratory 
practice, but persons attending the school 
for apprentices and artisans, and having 
a fair knowledge of certain lines of prac- 
tice, may spend their entire time in the 
shops or laboratories if they choose, and 
so put into practice or prove experi- 
mentally the scientific principles learned 
from books or from the correspondence 
school. Another great advantage of the 
new school is that of personal instruction, 
under which system many points can be 
brought up in discussion which would not 
appear in written correspondence. 

As an illustration, the central station 


* Abstract of a paper read before the Northwestern 
Electrical Association, June 27, 1901. 
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man who, by means of correspondence in- 
struction or otherwise, has become familiar 
with methods of testing could here per- 
form the experiments relating to them and 
become proficient in the use of the neces- 
sary instruments. If he has not had the 
preliminary instruction he can obtain both 
this and the instrumental practice during 
his course, and he would also have the op- 
portunity of devoting a portion of his time 
to other subjects likely to be of value to 
him, such as mechanical drawing, trans- 
mission of power or experimental work re- 
lating to engines and boilers. 

The School of Apprentices and Artisans 
has been established for the benefit of ma- 
chinists, carpenters, sheet metal workers 
and electricians; stationary, marine and 
locomotive engine men; shop foremen and 
superintendents ; superintendents of water- 
works, electric light and gas plants, power 
stations, factories and large office and 
store buildings; for business men inter- 
ested in technical affairs, and for young 
men who wish to qualify themselves for 
such positions. For these employments 
the full four years’ professional courses 
in engineering are not required, and yet to 
satisfy the present demand on this class 
of men it is necessary for them to obtain 
a certain amount of technical knowledge. 
In the case of apprentices the purpose of 
the school is to give them a theoretical 
and practical instruction in the line of 
their trade, which they would not get in 
the shops, but it is not the purpose of the 
school to give the shop practice which they 
are expected to receive in serving their 
apprenticeship. 

The machine trades lie at the basis of 
all manufacturing, and superiority in these 
very largely sustains our modern prosper- 
ity. The practical abandonment of the 
apprenticeship system, also, as a result of 
the very general adoption of labor-saving 
machinery and the common practice of 
confining a workman to the operation of 
a single type of machine, leaves our young 
men with no means of acquiring that wide 
and thorough knowledge of the machin- 
ist’s trade which formerly they could ob- 
tain in the workshops by a long appren- 
ticeship. For these reasons some new kind 
of industrial education becomes impera- 
tive. Some examples may serve to illus- 
trate the advantages to be derived in spe- 
cial cases. 

This project has received favorable com- 
ment from the press, the technical papers 
and from prominent educators and busi- 
ness men throughout the country. If there 
is a sufficient demand for technical train- 
ing of this character it is proposed that 
schools will be established in the manu- 
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facturing centres of the State of Wiscon- 
sin in which instruction of the character 
described be given exclusively, in short 
terms, throughout the year. 

_ I might say in conclusion that this pro- 
ject was started along in the winter and we 
sent out a number of bulletins, and we will 
probably have somewhere between 50 and 
75 students this year, and as regards the 
classes of men you can say that we hope to 
be able to be a practical benefit to the elec- 


trician as well as machinist and people of 


that class. 
pe 


The Wonderful Electric Lighting at 
the Pan-American Exposition. 
[From the Mail and Express, New York.] 

If I could see the exposition for but a 
single hour, I should choose to have that 
single hour at night. For if everything 
else about the Pan-American should be 


forgotten, it will be remembered for its 
matchless illumination. 

To feel the full charm of the Pan-Amer- 
ican night you should see both the sunset 
and the electric dawn which follows. Twi- 
light hushes the sounds of road-making, of 
programme-selling and even the husky 
voices of the Midway “barkers.” The light 
—dazzling at midday in these asphalted 
courts—sinks to a subdued glow. As eight 
o’clock nears, people begin silently to gath- 
er on the Triumphal Bridge, turning ex- 
pectant eyes upon the Howard Electric 
Tower. But long after the sunset glow 
has faded there is still no sign of light. 

Then, when your attention has wan- 
dered, a sudden glint of fire arrests your 
eyes. Some electric bulb on the bridge 
pylons has begun to glow. Now look back 
to the tower. It is flushed from base to 
tip with faint rose fire. And now the 
band plays soft melodies as the light grows 
slowly brighter on every dome and pinna- 
cle, in every window-arch and cornice, 
in every bulb cluster on carven light-post, 
until the soft twilight is turned to glori- 
fied day. 

The tinted walls seem half dissolved in 
light. Not lustreless staff, but onyx or 
clear alabaster they seem; translucent, 
drinking in the glow. But the tower! 
There is no simile for that, simply because 
the world never saw before anything so 
transcendently bright and yet so undaz- 
zlingly soft. It looks not like a lighted 
tower, but a tower of light. Nowhere 
is it so beautiful as from the rim of the 
pool at its foot, or from the plaza court. - 

Go back now into the promenade of the 
propylæa, its columns turned to shafts of 
precious stone, and let your eyes have their 
way. When you have absorbed all that 
you can on shore you must see the illumi- 
nation from the water. 

This is no time for economy. Step into 
one of these slender-pointed gondolas and 
slip through the glowing waterways to the 
tune of the boatman’s song, under bridges 
rimmed with fire, to the basin of Mirror 
Lake, where fire-crowned dome and glow- 
ing tower burn in the bright depths of the 
pool. From far away come faint echoes of 
sweet music; “soft stillness, and the night, 
become the touches of sweet harmony.” 

Mary Bronson Haart. 
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Electrical 


Patents 


Another adjustable fan motor support 
embodying a novel construction has been 
originated by Mr. Fred P. McBerty, of 


Fan MOTOR SUPPORT. 


Warren, Ohio. A base is provided having 
an upstanding hollow standard and the 
hollow stud of a yoke is rotatably mounted 
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in the upper end of the standard. This 
stud has an annular groove, the ends of 
which are spaced a slight distance apart 
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to form a stop, and a set screw carried by 
the standard engages in this groove. By 
this means it is evident that the yoke can 
be rotated upon the base, but that this 
movement is limited by the set screw en- 
gaging the stop, and that there is no dan- 
ger of the conducting wires becoming 
twisted off or short-circuited. The motor 
casing is supported between the yoke by 
means of pivot bolts, so that it has a verti- 
cal tilting movement. The result of this 
construction is that a universal adjustment 
may be given the fan, as it can be rotated 
in a horizontal direction and tilted verti- 
cally to any angle desired. 

In order to regulate the vacuum in 
Crookes tubes, such as are used for the 
generation of Roentgen rays, Mr. Harry 
F. Waite has devised and patented a novel 
construction employing a volatile salt, ar- 
ranged in communication with the tube 
and connected with a shunt current. In 
practice, he uses a vacuum bulb having a 
small auxiliary tube communicating there- 
with. The usual terminals of the poles 
are located in the tube and connected with 
the generator. The volatile salt, which 
may be hydrate of potash or other suitable 
gas-producing agent, is placed in the aux- 
iliary tube and a shunt circuit is connect- 
ed therewith through an adjustable spark- 
gap to the negative pole. The spark-gap 
consists of a base of conducting material 
having an electrode projecting therefrom, 


and a binding-post for the connec- 
tion of one of the shunt wires. 
An air-tight receptacle is placed 
upon the base over the electrode, 
and the adjustable electrode of the 
shunt is passed through the cover 
thereof. By this arrangement it 
is evident that, if the resistance 
at the spark-gap in the receptacle 
be so adjusted as to be greater 
than the resistance between the 
electrodes in the vacuum bulb 
for normal working, no current 
will pass through the shunt. It is 
also evident that, by adjusting the 
spark-gap in the shunt, the cur- 
rent will pass therethrough, and the salt 
volatilized at will to regulate the vacuum 
in the bulb. 


July 6, 1901 


Tanning by Electricity. 


Tanning, by the time-honored method 
of steeping the hides, is perhaps the long- 
est of industrial processes. The great 
length of time taken up in the conversion 
of skin into leather, legally enforced in the 
days of our fathers, has tempted inventors 
to try more expeditious methods. One of 
the most successful results of this search 
was the substitution of chrome for tannin, 
an innovation which set the leather-dyers 
a hard puzzle to solve. But it is a com- 
mercial necessity that tannin should still 
be used, and it was quickly found that an 
electrolytic process of hastening the work 
was feasible. Since first attempts great 
improvements have been made. A just- 
published work, Blount’s “Practical Elec- 
trochemistry,” gives a good account of the 
latest processes, and we give a résumé of 


Pror. Ira REMSEN. 


ELECTRICAL REVIEW 


to shorten the time of tanning to a quarter 
of that necessary when no current is used, 
and the leather is said to be unexception- 
able. The apparatus devised by Groth is 
designed to hasten tanning by circulation 
of the tan liquor, as well as by the use of 
electricity. The tan liquor is contained in 
a tank in which is a frame carrying hides, 
and capable of being moved to and fro 
or rotated so as to bring the hide contin- 
uously into contact with fresh liquor. 
Copper electrodes are placed at the side of 
the tank. For a vat holding 1,500 gallons 
a current of not more than four amperes 
is used. 

The current density is not more than 
one-tenth ampere per square foot of trans- 
verse section of the vat. With this mild 
stimulus it was found that the rate of 
tanning was 16 times as fast as when the 
hides were simply immersed in the tan 
liquor and allowed to be stationary, and 
four times as fast as when the hides 
were moved and no current passed. 
Considering the well-authenticated test 
which has been made, it is noteworthy that 
tanners at large will have nothing to say 


Dr. Henry S. PRITCHETT 
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The Visiting Committee of the Na- 
tional Bureau of Standards. 


The Visiting Committee of the Nation- 
al Bureau of Standards, at Washington, 
D. C., has just been appointed. The fol- 
lowing gentlemen comprise its member- 
ship: Professor Elihu Thomson, Lynn, 
Mass.; Professor E. L. Nichols, Ithaca, 
N. Y.; Professor Ira Remsen, Baltimore, 
Md.; Dr. Henry S. Pritchett, Boston, 
Mass., and Mr. Albert Ladd Colby, South 
Bethlehem, Pa. 

Professor Elihu Thomson is too well 
known to the electrical field to require any 
introduction here. Professor Edward L. 
Nichols is professor of physics and 
in charge of the Department of Electrical 
Engineering at Cornell University, and is 
well and widely known by reason of his 
many writings and the original research 
which he has conducted for many years. 
Dr. Remsen was, until lately, professor of 
chemistry inthe Johns Hopkins University, 
and has recently been appointed to the 
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PORTRAITS OF THREE OF THE VISITING COMMITTEE OF THE NATIONAL BUREAU OF STANDARDS. 


this, with some comments which suggest 
themselves. 

The slowness of the process of tanning 
is largely due to the difficulty with which 
the tannin penetrates into the hide. As 
the penetration progresses, the outer part 
of the hide becomes converted into leather 
and is thereby made impervious, conse- 
quently the rate of penetration decreases. 
Months of soaking in the tanpit are there- 
fore necessary for thick hides. Many at- 
tempts have been made to hasten this ab- 
sorption of tannin by hide. The methods 
used include circulating the tan liquor so 
that fresh portions are continually present- 
ed. to the hide, forcing the liquid through 
the hide by pressure and using strong 
aqueous extracts of tanning materials. It 
has been sought to attain the same object 
by passing a current of electricity through 
the vat in which the hides are suspended. 
One euch process (Groth’s) has been found 


to electric tanning. In the Worms and 
Bale process (which was the forerunner of 
Groth’s) the apparatus used is a barrel 
of about 12,000 litres capacity and taking 
a charge of 700 kilometres of hide and 
5,000 litres of oak-bark extract. The elec- 
trodes attached to the inside of the drum 
are of copper. A current of 11.5 amperes 
at a pressure of 74 volts is used. Tanning 
is said to be complete in 48 to 144 hours, 
but the process is somewhat violent, the 
leather suffering from the mechanical 
pounding which it receives. 

It would appear that the chief improve- 
ments that have been made in tanning by 
electricity are in economy of current in 
the first place and secondly, in adopting a 
method for bringing the hides into contact 
continually with fresh portions of the tan- 
ning liquor, whereby they are not brought 
into collision with solid matter, such as the 
sides of the drum, and are consequently 
preserved from damage.—The Electro- 
chemist and Metallurgist. 


presidency of that institution. Dr. Prit- 
chett is the president of the Massachusetts 
Institute of Technology, Boston, and was 
formerly connected with the United States 
Coast Survey, where his brilliant work at- 
tracted much attention. Mr. Colby is a 
metallurgical engineer, the secretary of 
the Association of American Steel Manu- 
facturers, and is an officer of the Bethle- 
hem Steel Company of Pennsylvania 

The list of names is as good as could 
have been selected, and it is certain that 
under the supervision of these eminent 
scientists and engineers the National 
Bureau of Standards can not fail to ex- 
ert the high and valuable influence which 
is believed to be its destiny. The eminent- 
lv practical character of the committee is 
a cause for congratulation, and the inclu- 
sion in its membership of two gentlemen 
prominently identified with the electrical 
arts will insure the proper consideration 
of the exceedingly important matter of 
electrical standards. 
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A Novel Electric Heater. 
Mr. Gardner C. Hawkins, of Boston, 


_ Mass., has originated and patented two 


rather novel ideas in the line of heaters, 
which he has assigned to the Bay State 
Electric Heat and Light Company, of Jer- 
sey City, N. J. The object of the in- 
ventor is to provide means whereby the 
heat will be thrown horizontally into the 
room, and thus be more evenly diffused, 
instead of rising immediately to the ceil- 
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into apartment to be heated. The in- 
ventor also claims that the rapidly moving 
current of air passing through the fan 
increases the life of the heating resistances 
or conductors, owing to the rapid removal 
of the heated air from the surface of the 
same. In the other patent, he provides a 
smal] steam or hot-water radiator pivotally 
mounted upon a vertical supply pipe, and 
supports a fan behind this radiator by 
means of a bracket also pivoted to the 
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NovEL ELECTRIC HEATER—SECTIONAL VIEW. 


ing as with ordinary radiators. In one 
device he provides an electric fan, the mo- 
tor of which is constructed and supported 
somewhat on the order of the well-known 
buzz fan, the blades, however, being 
located between a pair of cones that are 
spaced apart and secured to the shaft so as 
to rotate therewith. Between these cones 
are placed heating coils, having electrical 
connection with the same source of power 
that drives the motor. By this construc- 
tion it will be seen that when the fan is re- 
volved, the air will be drawn through the 
cone, thus coming into contact with the 
heater coil, and will be driven horizontally 


supply pipe, said fan having a pivotal con- 
nection with the outer end of the bracket. 
The fan can therefore be located at any de- 
sired distance from the radiator, or at any 
angle thereto, so that, to obtain the maxi- 
mum heating effect, the radiator and fan 
are moved towards each other, and when 
less heat is desired, the fan is arranged 
at an angle to the heating surface. 
—__—$_- a o- 
The total production of copper for the 
year 1900 was 486,084 tons as against 
472,244 tons produced in 1899. Of this 
amount the United States produced 55 
per cent. 
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Electrolytic Copper Bars. 

A British patent has been granted for 
a process for making copper bars by elec- 
trolysis upon the surface of a cylinder of 
cast iron, which is the cathode and which 
is arranged to rotate. In the bath a spiral 
of insulating material is applied. The de- 
posit of copper forms in a bar or band be- 
tween the spires of this and may subse- 
quently be unrolled and straightened out. 

A ae eee 

Interference with Wireless Messages. 

On June 25 the steamer Kaiser Wilhelm 
der Grosse attempted to continue com- 
munication with the steamship Lucania 
after the former had left her pier in the 
North River, but it was found that after 
proceeding two or three miles messages 
could not be exchanged. It is thought by 
some of those interested in the tests that 
the steel structures of the high buildings 
in New York which intervened between 
the two ships possibly had something to 
do with the negative result. 


2 Ga 
Death of Alibert L. Johnson. 

Mr. Albert L. Johnson, the street rail- 
road builder and promoter and brother of 
Mayor Tom Johnson, of Cleveland, Ohio, 
died Tuesday night at his home on the 
Shore Road, Fort Hamilton, Long Island. 
He had been suffering for three weeks 
from heart disease and the extreme heat 
presumably caused his death. 

His mother, his brother Tom and his 
four children and two physicians were 
with him when he died. 

Mr. Johnson was born in Kentucky 
about 40 years ago and has been promi- 
nent in street railway circles for many 
years. 


—————o <q 0- 


New Long-Distance Telephone Rates. 


The American Telephone and Telegraph 
Company has announced the adoption of & 
three-minute schedule of long-distance 
telephone rates uniformly throughout its 
system of lines, which took effect July 1. 
The three-minute schedule has been 1m 
operation between points west of Penn- 
sylvania and in the South for more than 
a year, and it has now been made to apply 
throughout the eastern states where the 
initial rate for five minutes has been ım 
force. 

This makes a reduction generally of 
about 40 per cent in the initial rate, the 
overtime charges running pro rata. 

Where the initial rate between New 
York and Philadelphia has been $1, the 
new three-minute rate is 60 cents, and 
corresponding changes have been made in 
the rates between all other points in the 
Fast. 3 
It is understood that the lines and facil- 
ities of the company have been largely in- 
creased to provide for the reduction. 
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EXPORT AND DOMESTIC 


A German firm has secured the contract 
for the electric lighting of the city of Pekin. 


The recent rainstorm in Pittsburgh, Pa., 
did considerable damage to the works of the 
Westinghouse Electric and Manufacturing 
Company, at East Pittsburgh. The damage 
was estimated variously from $50,000 to 


$200,000. 


The Toledo Traction Company, which com- 
prises all the street railways of Toledo and 
operates the electric lighting plant there, 
has been sold to the Everett-Moore Syndicate, 
of Cleveland, which also owns the Cleveland 
Electric Railway, the Detroit United Rail- 
way and suburban electric lines operating 
out of Cleveland, Toledo and Detroit. 


The American Iron and Steel Association 
has ascertained from the manufacturers that 
the production of iron and steel wire rods in 
the United States in 1900 amounted to 846,- 
291 gross tons, against 1,036,398 tons in 1899, 
and 1,071,683 tons in 1898, showing a de- 
crease of 190,107 tons, or over 18 per cent in 
1900 as compared with 1899. Of the total 
production in 1900, 1,929 tons were iron rods, 
and 844,362 tons were steel. 


Kuhn, Loeb & Company and the Mer- 
cantile Trust Company, of New York, are 
making arrangements to announce the build- 
ing of the North River Bridge connecting 
New Jersey with the city of New York. 
The chief patron and endorser of the bridge 
will be the Pennsylvania Railroad Company, 
but it is to be presumed that all the rail- 
roads entering Jersey City and Hoboken will 
be privileged to use the bridge to enter 
New York city. A syndicate to raise $30,- 
000,000 to inaugurate the work is being 
formed, and it is hoped to begin the work of 
construction this fall. 

There is wonderful activity in the electric 


railway field in ail parts of the United States. 
There is an evident demand for long-distance 


. service and he connecting up and consoli- 


dating of city lines with suburban lines con- 
necting cities and towns is in strong popular 
favor. A number of the most active and in- 
fluential of the financiers of the country are 
interested in this development and the de- 
mand for electrical machinery and apparatus, 
which is caused by this vast expansion of 
the electric railway, is one of the things that 
is crowding with orders the electrical indus- 
try in almost every manufacturing branch. 


It is announced from London that the 
United States steel Corporation has begun to 
underbid the English steel manufacturers. 
Staffordshire consumers are said to be re- 
ceiving honors from London brokers on 
behalf of the steel corporation of Bessemer 
billets in 1,000 and 2,000-ton lots at £5 per 
ton delivered in England. This means less 
than $24.50 per ton delivered in the heart of 
the British manufacturing district. The 
present quotations in Great Britain are from 
$24 to $25 per ton at Pittsburgh, and the 
ruling English price for billets is more than 
$25 per ton, so that the steel company’s 
present figure is about two and one-half per 
cent under that of the British manufacturers. 


The report is again revived that the West- 
ern Union Telegraph Company and the Postal 
Telegraph Cable Company will unite. The 
latest version is that negotiations have been 
proceeding in Europe, where Mr. John W. 
Mackay, president of the Commercial Cable 
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Company, is at the present time. It is pre- 
dicted that the consolidation will occur with- 


in the next two months. The Western 
Union Telegraph Company has been in exist- 
ence for 60 years, and in that period has 
absorbed many competitors by purchase or 
lease, until its business has grown to vast 
proportions. In 1899-1900 it operated 933,153 
miles of wire and handled 63,167,783 mes- 
sages. The present capital stock outstanding 
is $97,370,000 on which a five per cent divi- 
dend was paid in 1900. The Postal Tele- 
graph, which was capitalized at $15,000,000, 
was sold in January, 1897, to the Commer- 
cial Cable Company. It is well equipped and 
under energetic and wide-awake manage- 


ment. ; 


Electric 
Lighting 


The ri-nt of the Rappahannock Electric 
Tight and Power Company, of Fredericks- 
burg, Va., was sold at public auction to Mrs. 
J. B. Ficklen. 


A new electric power-house is to be erected 
by the city of Nashville, Tenn. An invest- 
ment of about $20,000 is contemplated in 
building and apparatus. 


The Columbus Edison Company, Colum- 
bus, Ohio, has declared the regular quar- 
terly dividend of three per cent on the pre- 
ferred stock, payable June 29. 


The North Shore Electric Company, at 
Hoquiam, Wash., is installing an electric 
light plant in that city. The station will 
be erected on the water front. 


It is expected that the electric light plant 
which is to be built at Belfort, N. Y., by the 
Carthage Electric Light Company, of Utica, 
N. Y., will be in operation by fall. 


The new plant of the People’s Electric 
Light Company, at York, Pa., will be in op- 
eration by the middle of October. The work 
of construction is proceeding vigorously. 


The town of Elder, Ga., has contracted for 
an electric lighting plant to be installed 
by Mr. P. R. Highton, of Minton, Ga. It is 
to be in operation by September 1, 1901. 


The village of Amherst, Wis., has granted 
a franchise to B. E. Dinswell & Company 
to put in an electric ligbt system in that 
town. The franchise is to run for 15 years. 


At an election held at Daytona, Fla., to 
vote on a franchise for an electric light sys- 
tem, the vote stood 81 in favor to 5 against. 
The citizens now wonder who the five were. 


At St. Joseph, Mich., a contract has been 


f 


let for the building of a municipal plant at . 


a cost of $12,600, to the C. L. Olds Company, 
of Fort Wayne, Ind. 

The contract for building the new elec- 
tric light plant at the Winfield, Kan., Imbe- 
cile Asylum has been let to the Fort Wayne 
Electric Company for $4,250. 

The village of Collinwood, near Cleveland, 
Ohio, is receiving proposals for an addition 
to the municipal lighting plant. E. P. Rob- 
ertson & Company are the engineers in 
charge. 

Steps are being taken to establish an elec- 
tric light plant in Media, Pa. At present 
the borough is operating a limited plant, 
which is not sufficient for the demands made 
upon it. 


The Electric Light Company, of Niobrata, 
Neb., has been sold to Messrs. Randa and 


Gruenberg, who will take charge imme- 
diately and enlarge and improve the plant. 
The consideration was $1,600. 


The Coxsackie Electric Light Company 
and the Athens Electric Light and Power 
Company of New York have consolidated 
with the Upper Hudson Electric Company. 
The capital of each was $20,000. 


The Sardis, Miss., Electric Light and 
Power Company has been organized and will 
soon install an electric lighting plant for 
the purpose of lighting the town. The cost 
of the plant will be about $10,000. 


The American Light and Water Company, 
of New London, Wis., has filed an applica- 
tion for the purchase of the present electric 
light plant in that city. The proposition is 
to be considered by a mass meeting. 


The city of Tipton, Ind., has contracted 
for a municipal e'’ectric lighting plant to 
cost $30,000 and work will begin imme 
diately. The present contract of the city 
for lighting expires in October next. 


The Greensboro, N. C., Electric Company 
has been granted a franchise to furnish 
arc and incandescent lights and electric 
power, and to build and operate an electric 
street railway system in Greensboro. 


The Rockville, Md., council is endeavoring 
to arrange for the location of a new power- 
house to replace the one recently destroyed 
by fire. The cost will be about $10,000. It 
is proposed to borrow the money for this 
purpose on the notes of the citizens. 


Texarkana, Tex., has granted a 30-year 
franchise to R. M. Shaw and other capitalists 
of Kansas City, to build and operate an elec- 
tric light plant and street railway. It is 
planned to have the plant completed and in 
operation by the first of July next year. 


Plans are being prepared for the new elec- 
tric light and power plant which the re- 
cently incorporated New Jersey Light and 
Power Company will erect at Kearny, N. J., 
at about a cost of $150.000. It is stated that 
they expect to start active building prepara- 
tions before the end of the summer. 


The deal consolidating the Birmingham 
Railway, Light and Power Company, the 
Consolidated Electric Light Company, and 
the Birmingham Gas Company, has been 
arranged by Mr. H. M. Atkinson, of Atlanta, 
and the Old Colony Trust Company, of Bos- 
ton. The new corporation will have a capi- 
talization of $10,000,000. 


The Gainsville Electric Light and Power 
Company, of Gainsville, Ga., has been or- 
ganized with a capital of $100,000. It is pro- 
posed to uevelop the water power on the 
Chattahooche River. Lights for the city of 
Gainsville will be supplied and later on the 
company will take up the question of a street 
railway system. Among the incorporators 
are F. L. Murray, of Chicago; J. J. Spalding, 
of Atlanta; J. J. Dunlap, Z. T. Castleberry, 
H. H. Dean, M. M. Ham, E. E. Kimbrough 
and Howard Thompson, of Gainsville. 


The town highway commissioners of 
Southold town, L. I., are considering the ap- 
plication of Mr. J. Henry Perkins, of River- 
head, L. I., for a permit to erect poles and 
string wires for electric lighting, power and 
heat. It is the intention of the promoters 
to furnish electric lights for Quogue and 
Westhampton, Jamesport, Mattituck. and one 
or two other places on Long Island. If the 
permit is granted, Mr. Perkins agrees to fur- 
nish electric lights for commercial purposes 
at not more than one cent per lamp per 
hour; street lights, 25-candle power, at not 
more than $20 per annum each, and to allow 
the town authorities to place wires on the 
poles for fire-alarm purposes. 
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Securities 


The whole of the general business situa- 
tion remains as favorable as ever and pros- 
perity is reported from all quarters. Rail- 
road earnings have been good, the crop out- 
looks are excellent, and the weather through 
the month for growing grains has been ex- 
cellent. While these facts tend to maintain 
the high position of investment values, the 
speculative market has been a little shaken 
by recent difficulties. The failure of a New 
York national bank and a large speculative 
house, together with the rumors that have 
been circulated regarding it, are naturally 
adverse factors in the situation. This, tak- 
en in connection with the state of the money 
market, has operated somewhat to prevent 
higher quotations on certain securities at 
this time. Large disbursements will be made 
early in July and it is expected that money 
will be plenty after this date. As a matter 
of fact, the whole market may be said to 
be in the condition of flood tide at the pres- 
ent, and even the wisest speculators are 
unable to hazard an opinion as to the gen- 
eral trend of prices for the next two or three 
months. The figures given below in each 
case illustrate the fluctuations of electrical 
securities during the week ending June 29: 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 29. 

New York: Highest, Lowest, Closing. 
B’klyn R.T............. 8254 R21 82"b4 
Con. Gas........e. eee ees 22314 202i, 223 
Gen. Elec....... ....... 269 267 267 
Man. El...... ERNA 12516 125 1254 
Met. St. RY. ............ 17434 17414 17434 
Third Ave. R R........ 122 122 122 
Kings County Flectric.. ... oe 205 
N. Y. & N. J. Tel. Co... ... ane 178 
Telep., Tel & Cable Co. ... 6 


The stock of the American Telephone and 
Telegraph Company has passed the listing 
committee of the New York Stock Exchange 
but as the company has no New York certifi- 
cates ready it is thought that it will be Sep- 
tember before the stock can be traded in 
here. The authorized capital stock of the 
telephone company is $150,000,000. of which 
the amount now issued is $94,237,500, held 
by about 8,000 stockholders. The company 
may add to the list from time to time $20,- 
709,000 additional of said stock on official 
notification to the Stock Exchange that the 
same has been paid for, issued and delivered. 

New York Electric Vehicle Transportation 
securities were recent features of the mar- 
ket, advancing about two points on buying 
by insiders. There is much favorable pre- 
diction respecting the outlook for this com- 
pany. 

The upward movement in Manhattan El- 
evated during the week was evidently caused 
by a revival of the report that the company 
was to be leased to the Metropolitan at the 
rate of six per cent upon the stock. Mr. 
Russell Sage, one of the largest owners, 
however, denied the rumor. 

A private Baltimore despatch says: “There 
is a very good demand for United Railways 
and lectrice of Baltimore common stock. 
The company has a monopoly in Baltimore. 
No other railway can put a car in the city.” 


Boston, June 29: Closing. 
Am. Tel. and Teli cccsioiswaswsganwnks sp ysar 156g 
Erie Tel... . cece eee ees Mare ET S i 
New Eng. Tel.........usnunnsesenssusensoosee 140 
Mass. Elec. pf......onsunsnnessossenssreserers 4234 
Westing. Nfg. Dirks Receives 98 
Edison Elec.......sesusesesesenecseressesesro 260 


It is reported that bids of 3815 have been 
made privately for 5,000 shares Massachu- 
setts Electric common stock, but refused. 
The stock is believed to be intrinsically 
cheap. This organization, which is presum- 
ably backed by Mr. J. Pierpont Morgan, now 
comprises one of the three great railway sys- 
tems in Massachusetts. These are: the Bos- 
ton Elevated, the Massachusetts Electric 
Company and the Worcester Consolidated. 
Mr. Morgan is said to own 9,999 shares of 
Boston Elevated, and his firm has a large 
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stock interest in Massachusetts Electric. 
Closer relations between these two companies 
are expected. 

The Boston Stock Exchange has listed 
5,000 additional shares of Seattle Electric 
preferred. 

The stockholders of the Edison Electric 
Iiuminating Company and the Boston Elec- 
tric Light Company, of Boston, have voted 
to consolidate, the union to continue under 
the name of the Edison Electric Illuminating 
Company. It was decided to increase the 
board of directors from nine to twelve. 

New England Telephone rights were sold 
on the local board at 514. 


Philadelphia, June 29: Closing. 
Elec Coot A merre iiaia d woud E 734 
Philadelphia Elec ............... sh ee Saeed DDR 
Union Traction sses: eesse eani eeaeee 2144 
United GLC dad oe oud kk cane emaeun se was 118 
Elec. S'o, Bat. ¢............0.. i ahd Iv gc gap alan ae Ri) 
Elec, Sto. Bat. pli sciceessciacs l aasabaeecs 50 


The consolidation of the American Rail- 
ways and the E:ectric Company of America 
is still being discussed. It seems now im- 
probable that the merger will occur. It has 
been suggested that the Electric Company 
of America might be reorganized by reducing 
the 400,000 shares to 200,000, par $10, full 
paid, giving for each 100 shares of present 
stock a $1,000 four per cent bond. It is esti- 
mated that the earnings would be sufficient 
to pay the interest on the bonds and 
leave a surplus sufficient to pay five per cent 
on the stock. It is unofficially announced 
that Mr. Thomas Dolan will resign as di- 
rector of the Electric Company of America, 
and that the United Gas and Improvement 
Company has sold out its holdings in that 
company. 

Electric Storage Battery was again a prom- 
inent feature. The Inquirer for Wednesday, 
June 26, said: “After opening at 72, Electric 
Storage Battery common sold up to 76%, 
and the preferred advanced to 75. The 
Strength of these issues may have been due 
to indefinite rumors that there will be a con- 
solidation of electrical interests which will 
embrace the Electric Storage Battery Com- 
pany, but it was probably a natural recovery 
from the slump following the announcement 
of Edison's invention of a new battery. The 
other companies mentioned in the deal are 
the General Electric Company and the West- 
inghouse Company, two of the largest and 
most thrifty concerns of the kind in this 
country.” 

A private despatch from New York to one 
indirectly interested in Mr. Edison’s storage 
battery states that Mr. Wm. C. Whitney has 
made overtures to get control. 


Chicago, June 29: 


f Closing 
Chicago Edison Light .............cccccceeee 176 
Central Union Telephone... assessore 36 
Chicago Telephone................ccccuccecs 276 
UM TAC avira, osde peine er cae can eluded 19Lg 
UN Traco Dh, o44,can wees rerna a oia 60 
Metropolitan El...... vasasgo cee eee oe. 92 


Union Traction has been in fair demand. 
It was about the only issue in the transpor- 
tation group that showed any life during the 
week. 

The Chicago Railway is doing a very pros- 
perous business. It recently ordered 120 cars 
from St. Louis. The new cars put into serv- 
ice some time ago prove very satisfactory 
F the additional order is for the same pat- 
ern. 

Central Union Telephone stockholders are 
not taking kindly to the proposed assessment 
to put the company on an easier basis. It is 
hardly probable that the shareholders will 
accede to an assessment, and as the laws of 
Ilinois prohibit a forced assessment, the 
course likely is to issue four per cent debent- 
ure bonds and perhaps go through a reorgani- 
zation. The stock of the company shows 
particular strength in view of this condition. 


Telephone and 
Telegraph # 


The Consolidated Telephone Company was 
chartered at Dover, June 28, with a capital 
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of $10,000,000. The company is authorized 
to manufacture and deal in telephone appli- 
ances and materials and operate telephone 
exchanges. This company will father a 
number of independent companies between 
Boston and Chicago, and will reach the more 
important cities between those two points. 


The Postal Telegraph and Cable Company 
is greatly extending its wires on the Pacific 
coast, particularly in the Northwest. The 
direct line from Denver to Salt Lake, and 
from there to Spokane, tapping the Utah and 
Idaho country not touched by the Postal 
lines, is nearly completed. An additional line 
is also being built between Portland and 
Spokane. 


At a meeting of the directors of the New 
England Telephone and Telegraph Company, 
it was voted to issue $2,577,000 new stock. 
Payments are to be made one-half August 
16 and one-half November 16. This issue 
will give rights to one share of new stock 
at par for every six shares now held. This 
company now has about 80,000 subscribers 
and is adding to this number at the rate of 
about 1,000 new subscribers per month. 


The Inter-Ocean Telephone and Telegraph 
Company was incorporated last week with a 
capital stock of $2,000,000. The company 
will operate a telephone and telegraph sys- 
tem connecting the following places: Cleve- 
land, Ohio; Westfield, Buffalo, Niagara Falls, 
Rochester, Oswego, Ogdensburg, Whitehall, 
Syracuse, Rome, Utica, Schenectady, Troy, 
Albany, Poughkeepsie and New York city, 
Newburg, Goshen, Binghamton, Cortland, 
Owego, Waverly, Elmira, Ithaca, Auburn, 
Canandaigua, Corning, Hornellsville, Gen- 
eseo, Jamestown, Salamanca and other cities 
and villages in New York state, and Jersey 
City, N. J. The directors are Charles H. 
Stewart, Joel H. H. Fuller, Charles B. 
Stowe, and Burt G. Hubbell, of Cleveland, 
Ohio; Wiitaam T. Morris, of Penn Yan, and 
Harry K. Brown, of Hornellsville. 


New $ $ f 


Incorporations 


TERRE HAUTE, IND.—Terre Haute, Elec- 
tric Company. $1,000,000. 

DOVER, DEL.—United Railway, Light 
and Charter Company. $5,000,000. 


TRENTON, N. J.—Lancaster County Rail- 
way and Light Company. $2,000,000. 


WEST CHESTER, DEL.—West Chester & 
Southern Street Railway Company. $42,000. 


DAYTON, OHIO — Germantown Traction 
Company. Increase capital stock from $450,- 
000 to $500,000. 


CANASTOTA, N. Y.—Canastota & Morris- 
ville Railway Company. $200,000. Direc- 
tors: L. W. Buroughs, John Reidy, J. A. 
Johnson, of Morrisville; W. H. Patten, Mil- 
ton Delano and John B. Weaver, of Canas- 
tota; and W. Emmett Coe, of Petersboro. 


PIERRE, S. D.—Articles of incorporation 
of eight wireless telegraph and telephone 
companies, with $5,000,000 capital, have been 
filed by Philadelphia and Pierre citizens. 
The companies are intended to operate in 
all the new possessions of the United States, 
as well as in this country. 


CHAMBERSBURG, PA. — Chambersburg, 
Greencastle & Waynesboro Passenger Rail- 
way Company. $120,000. Incorporators: 
T. M. Nelson, R. W. Ramsey, David Maclay, 
of Chambersburg; Alexander Stewart, Scot- 
land; J. P. Rahauser, Greencastle; D. 
Good, J. J. Oller, Waynesboro, and others. 


TULSA, TEX.—Red Fork & Shawnee Coal 
and Railway Company. F. J. Short, of Chi- 
cago, president; J. W. Hockaday, of Stroud, 
Okla., first vice-president; L. D. Lewis, of 
Tulsa, second vice-president and general man- 
ager; G. B. Robeck, of Tulsa, secretary; N. 
W. Bliss. of Chicago, general attorney; Ed- 
ward Short, of Chicago, treasurer. 
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Electric 


A 


Railways 


The Citizens’ Traction Company will build 
a line connecting Oil City, Pa., with Franklin, 
a distance of seven miles. The line will be 
open before summer comes. 


The proposed line between Cheshire and 
Waterbury, Ct., for an electric railway is 
now being surveyeu. The line will un- 
doubtedly be built at an early day. 


The electric railway between Jackson and 
Battle Creek, Mich., will be built this sum- 
mer. A New York contracting firm is fig- 
uring upon the complete installation. 


The Twin City Rapid Transit Company is 
planning to build an electric line to Lake 
Minnetonka, Minn. The road, if built, will 
probably only be operated in the summer 
time. 


It is announced that Mr. A. L. Johnson 
has purchased another electric railway in 
New Jersey. This line runs from New 
Brunswick to Keyport, through the towns of 
South Amboy to Matteawan. 


The Youngstown & Sharon, Pa., Electric 
Railway and Light Company has decided 
to erect a much larger power-house. A new 
building costing about $20,000 will be built, 
and new electrical machinery installed. 


Construction has commenced on the Ur- 
bana, Mechanicsburg & Columbus Electric 
Railway, in Ohio. General H. A. Axline 
states that the entire line between Columbus 
and Urbana will be finished and in operation 
within a year. 


The Montreal Park & Island Railway line, 
of Montreal, has become part of the Montreal 
street railway system. The deal involved 
$1,100,000 in cash. The newly-acquired lines 
are to be improved and brought up to date 
at once. 


D. O. Fisher, of Grand Rapids, Wis., has 
petitioned for a franchise to build an elec- 
tric railway through the main streets of that 
city. It is proposed to make this system a 
part of the electric railway from Stevens 
Point to Nekoosa. 


A new electric road is projected by the 
Monroe County Electric Belt Line Com- 
pany. The line is to run through the towns 
of Brighton, Fairport, Penfield, Pittsford 
and Despatch, connecting these towns with 
the city of Rochester, N. Y. 


It is proposed to build an electric railway 
between the towns of Spearfish, Galena. 
Whitewood and other points on the line in 
South Dakota. N. E. Franklin, of Dead- 
wood, and Frank R. Green, of Chicago, are 
interested in the enterprise. 2 


A power plant is to be constructed in Pet- 
ersburg, Va., at a cost of $1.000,000 for the 
Richmond & Petersburg Railway, and also 
to furnish power and light for the city of 
Richmond. The New York Trust Company 
Is said to be financing the enterprise. 


It is now proposed to run an electric road 
from Geneva, N. Y., to Penn Yan. The line 
would be from 28 to 30 miles in length, 
through a section of country practically 
without any railway facilities. The business 
ia of Geneva are considering the proposi- 

on. 


The Terre Haute, Ind., Electric Company, 
has filed amendments fo its incorporation 
papers, which increases the capital stock 
to $1,000,000. The directors of this com- 
pany are William R. McKeen, Demas Dem- 
ing. J. G. McNutt, John E. Lamb and John 
T. Beasley. 


Additions are to be made to the power- 
house and system of the Milford, Hollistown 
& Framington, Mass., Street Railway Com- 


ELECTRICAL REVIEW 


pany at a cost of about $75,000. The ad- 
dition to the power-house will be about 40 
feet wide and 100 feet long, of brick and 
stone, reinforced by steel. 


Both the Ohio Central Traction Company 
and the Mansfield, Crestline & Galion’ Elec- 
tric Road have franchises to operate be- 
tween Galion and Crestline. There is con- 
siderable rivalry between the companies. 
The roads will cross a short distance north 
of Galion, and the first track across that 
section was laid by the Ohio Central Trac- 
tion Company. 


Something like $4,000,000 has been sub- 
scribed for a new trolley line, which will 
run between Chester and Wayne, Pa., to con- 
nect with the line running to Norristown. 
Connections will be made at Media for points 
east, west and south, while at the Wayne 
end of the line transportation will be ef- 
fected into the neighboring counties of 
Chester and Montgomery. 


The Twin City Rapid Transit Railroad re- 
ports gross earnings for May of $251,945, an 
increase of $27,019, as compared with the 
same month of last vear, and net $137,605, an 
increase of $17,912. For the five months end- 
ing May 31, the gross earnings were $1,178,- 
257, an increase of $91,863, as compared with 
the corresponding period of last year, and 
net $614,593, an increase or $66,160. 


The Brooklyn Rapid Transit Railroad re- 
ports gross earnings for May of $1,075,576, 
a decrease of $11,263, as compared with the 
same month of last year, and net $360,415, a 
decrease of $68,327. For the eleven months 
ending wlay 31 tue gross earnings were $10,- 
920,179, an increase of $273,585, as compared 
with the corresponding period of last year, 
and net $3,682,280, an increase of $371,037. 


Work has commenced by two Cleveland 
companies on electric railway lines between 
Norwalk and Berlin Heights. A short time 
ago it appeared as if the Lake Shore Com- 
pany, controlled by the Everett-Moore Syndi- 
cate, and the management of the Cleveland, 
Berlin, Elyrian & Western Railroad would 
reach some agreement to obviate the con- 
struction of two parallel lines running with- 
in a few hundred feet of each other over 
this 10-mile strip. No agreement was 
reached, however, and the above companies 
are rushing the lines to completion. 


The Columbus, Ga., Street Railway Com- 
pany has sold the controlling interest to Mr. 
reorge J. Baldwin, of Savannah, Ga., and his 
associates, Messrs. Stone and Webster, Bos- 
ton. The deal embraced about nine-tenths of 
the entire stock and was in round numbers 
about $225,000. Improvements will be made 
in the system at once, some $50,000 being set 
aside for this purpose. The Columbus Rail- 
road owns all the street railway and elec- 
tric lines of the city and also the electric 
light and power company. Mr. Baldwin was 
elected president, and Mr. John F. Flournoy 
was elected vice-president and general man- 
ager. Mr. W. D. Keene will remain super- 
intendent of the railway department, and Mr. 
W. B. Bollieau will still have charge of the 
lighting and power department. 


The Rapid Transit Company, of Honolulu, 
H. I., is reported to have exceeded its rights 
under the charter given it in the amount 
of road actually excavated by it and left 
incomplete, and the committee which has 
been appointed by the local house of repre- 
sentatives after having investigated the mat- 
ter, states that it advocates a further inves- 
tigation by the Public Works Department, 
and that a strict compliance with all con- 
ditions of the law be insisted upon, the 
Rapid Transit Company to live up to the 
terms of the franchise and to pay a pro- 
portionate share for all improvements, and 
that a certain section of the penal code re- 
garding such matters be amended to bear 
directly upon such conditions. When the 
“report was submitted to the House, a lively 
debate followed and adjournment was or- 
dered, no action being taken until the mat- 
ter can be given further consideration, 


Personal 


f 


MR. CHARLES J. GLIDDEN, of the Erie 
Telephone Company, sailed for Europe on 
Saturday last and will spend two months 
abroad. 


MR. CHARLES F. CUTLER, president of 
the New York Telephone Company, sailed 
last week for Europe and will be absent 
two months. 


MR. BURCHAM HARDING, of the pub- 
lishing department of the Westinghouse 
Companies, will spend several weeks in New 
York in connection with the work of the 
department. 


MR. E. O. ZWIETUSCH, a telephone man- 
ufacturer of Charlottenburg, Germany, has 
been visiting in New York as the guest of 
Mr. H. B. Thayer, manager of the Western 
Electric Company, New York. 


MR. F. L. HUTCHINSON will soon take 
charge of the publishing work of the C. W. 
Hunt Company, New York city. Mr. Hutch- 
inson has been for some time past connected 
with the Westinghouse Companies publish- 
ing department, at East Pittsburgh, Pa. 


PROFESSOR WM. S. ALDRICH, for some 
time past in charge of the Electrical Engi- 
neering courses in the University of Illinois, 
and Mr. Cecil B. Smith, formerly of the 
engineering department of McGill University, 
have opened offices as consulting engineers 
in Toronto, Ontario. 


MR. EDWARD L. LEEDS, of London, man- 
ager of the European office of the Brown 
Hoisting and Conveying Machine Company, 
visited New York and Cleveland during the 
past month. Mr. Leeds reports the export 
business of his company very large; in fact, 
the greatest in its history. 


COLONEL JAMES L. TAYLOR, formerly 
third vice-president of the Consolidated Rail- 
way Electric Lighting and Equipment Com- 
pany, of New York, has tendered his resig- 
nation and will hereafter engage in private 
business. Colonel Taylor numbers his 
friends by the many score in both railroad 
and electrical circles, and the good wishes 
of all will follow him. 


MR. W. A. STADELMAN recently re- 
turned from a visit to San Francisco, where 
the interests of the Brown Hoisting and Con- 
veying Machine Company, of which company 
he is eastern manager, are rapidly develop- 
ing. Mr. Stadelman states that the entire Pa- 
cific coast is one immense hive of industry, 
and that all manufacturing companies are 
crowded with orders and operating compan- 
ies in general are all expanding. 


MR. FREDERICK P. FISH, president of 
the American Telephone and Telegraph 
Company, returned on Saturday of last week 
from a voyage to London after two weeks’ 
absence, all of which, except a few hours, 
was spent on shipboard. On Monday of this 
week Mr. Fish entered the office of the 
American Telephone and Telegraph Company 
in Boston and assumed the desk and duties 
of president. to which he was elected the 
week previous. 


Mention 


MR. EDWARD J. HALL, general manager 
of the American Telephone and Telegraph 
Company, and Mr. William Dunlap Sargent, 
vice-president and general manager of the 
New York & New Jersey Telephone Company, 
returned last week from a European trip of 
a month. It seems the proper thing for hard- 
worked electrical men to take their rest on 
shipboard and these gentlemen spent nearly 
three weeks of one month's absence in this 
way. 
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Items 


SIPE & SIGLER, Cleveland, Ohio, have 
been awarded the contract for a battery of 
64 cells of 800-ampere-hour capacity, which 
is to be installed at the Skuylkill Arsenal, 
Philadelphia, Pa. 


MR. JAMES W. JACKSON, formerly in 
charge of the engineering and lighting of the 
famous Park Row Building, New York city, 
is now the proprietor of the Nixon safety 
stay bolt sleeve, 10 Barclay street, New York. 


MR. THOMAS A. EDISON’S new com- 
pany, organized to manufacture storage bat- 
teries under his patents, has completed its 
factory arrangements, and will manufacture 
at Glen Ridge, N. J., where a building is 
available. 


THE PACIFIC ELECTRIC COMPANY, 
La Crosse, Wis., reports that its new fan 
lamp recently illustrated in the ELECTRICAL 
Review is meeting with a great sale. It is 
certainly a very convenient article for one’s 
desk these hot days and nights. 

THE ELECTRIC APPLIANCE COMPANY, 
Chicago, has issued a complete catalogue 
of telephone and annunciator systems, in 
addition to the regular telephone catalogue. 
Contractors and telephone men who have 
been missed in the distribution, will be sup- 
plied upon application. 

THE GOULD STORAGE BATTERY COM- 
PANY, New York city, is making marked 
headway with its high output electric vehi- 
cle batteries. The new Gould “mobile” bat- 
tery, while designed to accomplish long runs 
without damaging the plates, is remarkable 
for the weight efficiency obtained. 


“A COOL BREEZE APPARATUS” is the 
title of a very beautiful catalogue recently 
sent out by the Boston Hlectric Heating and 
Power Company, Boston, manufacturer of 
electric fans and heating apparatus. At this 
season of the year interest in the heating 
apparatus is not so strong as is that displayed 
in the fans, etc., made by this company, sev- 
eral types of which have been illustrated in 
recent numbers of the ELECTBICAL REVIEW. 
These fans possess many novel features, 
among them noiseless running and wide 
distribution of air, instead of the customary 
searchlight blast. 

THE AMERICAN ELECTRIC TELE- 
PHONE COMPANY, of Chicago, among 
many contracts for telephone plants recently 
closed, reports the following: Mansfield, 
Ohio, common battery, 1,200 installed, with 
provision for 3,000; Reading, Pa., central 
energy, 1,500 lines, with 5,000 ultimate ca- 
pacity; Zanesville, Ohio, common battery, 
1,200 connected, with 3,000 ultimately; 
Huntington, Ind., 800 at present, to increase 
to 1,500; Austin, Tex., with 1,200 for im- 
mediate connection, 3,000 ultimately; Tem- 
ple, Tex., and Tyler, Tex., 600 ready to con- 
nect, will provide for increase to 1,500; 
Xenia, Ohio, 600 in operation, provision for 
2,000, and Oklahoma City, Ind. Ter., 750 sub- 
scribers on 1,200-line switchboard. 


“AMERICA’S GREAT RESORTS” — The 
new issue of “Four-Track Series” No. 3, an 
illustrated and descripuve folder, 48 pages, 
entitled “America’s Great Resorts,” has just 
been issued by the passenger department of 
the New York Central. This folder gives a 
description of a large number of the great 
health and pleasure resorts reached by the 
New York Central, and shows the time and 
rates of fare to the different points, not only 
from New York, but from all the principal 
cities along the line. It also contains a 
large map in colors, which is a marvel of ac- 
curacy. A copy of this folder will be sent 
free, post-paid, to any address, upon receipt 
of a postage stamp, by George H. Daniels, 
general passenger agent, Grand Central Sta- 
tion, New York. 
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RUBEROID, the insulating roofing mate 
rial manufactured by the Standard Paint 
Company, New York and Chicago, is about 
to take a trip to the North Pole. The Bald- 
win-Ziegler Polar Expedition, which will pro- 
ceed to the Arctic this summer, is carrying 
along a large amount of galvanized wire net- 
ting and of ruberoid. This will be used to 
build housings and enclosures and to house 
over the ship when it becomes locked in the 
ice of next winter. Of it will be made huts 
and shelters for 40 men and hundreds of 
dogs and other animals and their supplies. 
It was found that this material, which is 
light in weight, entirely impervious and an 
excellent insulator against cold, is much 
lighter and less bulky than the usual 
boards and timbers that have been carried 
by former Arctic expeditions. 


THE MONTAUK FIRE DETECTING 
WIRE COMPANY—The following announce- 
ment has been received: The corporation 
known as the Montauk Multiphase Cable 
Company will hereafter be known as the 
Montauk Fire Detecting Wire Company. 
This change of name is not on account of 
reorganization of the company, but has been 
made for the purpose of more fully convey- 
ing to the public the nature of our busi- 
ness. We have received so many communi- 
cations which indicate that wrong conclu- 
sions have been drawn as to the product we 
manufacture that it was deemed advisable 
by the stockholders at their annual meeting, 
May 1, 1901, to adopt the following corpor- 
ate name: Montauk Fire Detecting Wire 
Company, John D. Gould, president. 


THE NATIONAL INDIA RUBBER COM- 
PANY has removed to No. 253 Broadway 
(Postal Telegraph Building), and each de- 
partment is now represented from that of- 
fice: the rubber insulated wire and cables 
department by Mr. Henry D. Stanley; hose, 
belting and packing by Mr. A. B. Pratt; rub- 
ber clothing and mackintoshes by Mr. Geo. 
H. Payne. The officers of the company are: 
Colonel S. B. Colt, president; H. H. Shep- 
ard, general manager; Wm. Hodgkinson, 
assistant general manager; W. DeF. Brown, 
secretary. The National India Rubber Com- 
pany is sending out a very complete list, 
No. 8-W, of wires and cables to new code 
specifications, and will send a copy to any 
one desirous of possessing a very complete 
list, indeed. A request addressed to Mr. 
Henry D. Stanley will have prompt atten- 
tion. 

MR. F. EULER, of 35 Broadway, New 
York, importer and exporter of general elec- 
trical supplies, has a number of novelties 
in reflectors and reflector shades for incan- 
descent electric lamps. Among these is the 
“Helios,” which has a concave silver glass 
reflector connected with a movable diffusi- 
ble globe made of prismatic glass, tending to 
deliver the reflected light in useful direc- 
tions. Its efficiency is very high and its 
handsome finish and appearance make it a 
very attractive fixture. The reflector base 
can be inserted in any socket. The “Miro” 
reflector shades have a refiector surface of 
hollowed glass backed with silvering. These 
are made in various shapes and sizes and 
will not tarnish or turn dull. The “Elektra” 
reflector shades are made of patent hard 
porcelain combined with a silvering applied 
to the reflecting surface. The shade is very 
durable and highly efficient. 


MR. JAMES G. BIDDLE, Stephen Girard 
Building, Philadelphia, has just taken a 
very important order covering the instru- 
ment equipment of a new laboratory about 
being established in New York city by the 
Lamp Testing Bureau, which operates under 
the auspices of the Association of Edison 
Illuminating Companies. Before placing the 
business the experts of the Lamp Testing 
Bureau, as well as its president, Mr. John 
W. Lieb, Jr., gave the subject most careful 
attention with a view of securing apparatus 
of the highest quality, whether manufact- 
ured in America or Europe. Price was a 
secondary consideration, and Mr. Biddle’s 
bid was not the lowest. one received by any 
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means. The order comprises a large amount 
of apparatus manufactured by Morris E. 
Leeds & Company, Philadelphia. Among the 
more important items being an Anthony 
type resistance box and Wheatstone bridge, 
Leeds standard laboratory . potentiometer 
with volt box and low-resistance standards, 
Reichsanstalt type photometer, special 
portable potentiometer, special resistance 
box of about 100,000 ohms, Leeds portable 
testing set, Rowland electrodynamometer 
with shunt box, D’Arsonval galvanometers, 
etc. In addition the order comprises some 
Weston semi-portable laboratory standard 
instruments, Weston standard cells and 
a few foreign instruments, such as Weber 
portable photometer, Heffner lamp with 
Reichsanstalt certificate, special Lummer- 
Brodhun photometer screen, etc. 


Automobile 


Notes $ # 


The first electric cabs have been put in 
service at Vienna, Austria. The undertaking 
has received a concession for the establish- 
ment of 16 charging stations and it is in- 
tended rapidly to enlarge and increase the 
service. 


An English physician, writing in the 
Lancet, has compared his expenses in making 
his round of visits in the country when he 
used a horse and now that he is using an 
automobile. His results show the annual 
cost to be £25 10s. 6d. with the automobile, 
and £50 7s. for a horse and buggy. 


The application of Benjamin Meyer as a 
stockholder for an order restraining the New 
York Electric Vehicle Transportation Com- 
pany from collecting a second installment of 
10 per cent on its stock was denied on Mon- 
day of this week by Vice-Chancellor Pitney, 
at Jersey City. The Vice-Chancellor said that 
from all he could see the company was enter- 
ing into timely and profitable enterprises 
which were entirely within the range of its 
charter, and he denied the motion. 


Obituary f 


Notice 


MR. SAMUEL SIAS, treasurer of the Bos- 
ton Electric Light Company since its in- 
corporation some 15 years ago, died at his 
home in Cambridge, Mass., Wednesday night 
of last week, aged fifty-eight. Mr. Sias was 
also a director of the American Pneumatic 
Service Company and was a member of the 
Exchange and Algonquin Clubs, of Boston. 
He was well known in electrical circles of 
Massachusetts and was an intimate associate 
of the late president of the Electric company, 
Mr. Frederick A. Gilbert, who, it will be re- 
membered, died suddenly in New York city 
a few months ago. 


Current 
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Literature 


THE DELINEATOR, of New York, in its 
issue of July, 1901, publishes a very interest- 
ing article descriptive of the Pan-American 
Exposition. It presents in colors taken from 
the original sketches by Mr. C. Y. Turner, 
director of colors to the exposition, a num- 
ber of illustrations. Included in these color 
pictures, which are very attractive, are the 
tower entrance to the Electricity Building, 
and the general scheme of the Electricity 
Building. 
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THE CENTRAL STATION SUPERIN- 
TENDENT. 


On other pages of this issue will be 
found the prize article by Mr. J. H. Vail, 
of Philadelphia, upon the central station 
superintendent. 

It will be observed that the ideal which 
Mr. Vail lays down is by no means unap- 
proachable and that there are men to be 
had who combine the various qualifications 
which he sets forth in his able paper. His 
remarks concerning training and technical 
education should be received by those who 
have charge of courses of instruction in 
electrical engineering as the opinion of 
one amply able to discern the quality of 


the students they produce. His insist- 


ance upon the importance of cost-keeping 
methods—the ability of the superintend- 


ent to know at all times exactly what the 
output of the station is costing and how 
this cost is to be divided among the various 
elements of expense entering into it— 
should be kept in mind by central station 
managers everywhere. Nothing has been 
more widely neglected, and at the same 
time nothis:g is more vitally important, 
than this feature of the management of the 
electric lighting business. 

The paper is one that amply repays 
close reading. It gives the unbiased opin- 
ion of a veteran of long service, who has 
grown up with the electric lighting busi- 
ness since its inception, upon, perhaps, the 
most important subject connected with it. 
The personnel of an electric light station 
has far more to do with the results ac- 
complished by it than is ordinarily under- 
stood or even believed. Machinery, even 
of the best, will not run itself; and the 
best machinery that can be made in incom- 
petent hands will produce results far in- 
ferior to that which a particularly able 
man will attain with inferior apparatus. 
On this account the matter of selecting 
the best man is one that should appeal 
with particular force to the directors and 
stockholders of central station enterprises. 
Mr. Vail’s advice to them may be summed 
up as: “Get a good man and hold him re- 
sponsible for the station.” This is real- 
ly the whole thing in a nutshell. 

When the ELEctricaL Review made an 
offer of a considerable sum of money as a 
prize for an article on this subject, at the 
same time restricting the competition to 
members of the American Institute of 
Electrical Engineers and of the National 
Electric Light Association, it was with the 
intention of obtaining the ablest paper 
upon this subject that could be had. It 
was realized how great the importance of 
the subject is and how really valuable to 
the whole electrical field such a paper 
would be; for, as success depends upon the 
superintendent, so his selection must de- 
termine success, and success anywhere 
along the line helps all who are working in 
the field. It is pleasant to realize that the 
desire to obtain a really excellent thesis 
on this subject has been fully met by the 
prize-winning article. 
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LIGHTNING. 

Without doubt lightning was the first 
electrical phenomenon that was ever ob- 
served by human beings. To this day it 
remains the least known and least under- 
stood of natural electrical manifestations 
except, perhaps, the aurora. | 

There is a vast deal of popular miscon- 
ception concerning the danger of light- 
ning and the nature of it. The lightning 
flash is a discharge from a cloud at a high 
potential with reference to the earth. 
When the atmosphere is charged with 
water vapor and some eddy or current in 
its colder upper strata is deflected down- 
ward, causing condensation, exceedingly 
minute drops of water are formed, each 
bearing an electrical charge. The consoli- 
dation of these into larger drops results 
in a very great increment of the potential 
of the charge, since the capacity of the 
drop varies with its diameter and the vol- 
ume of the drop with the cube of the 
diameter. The consequence of this is that 
it takes, for example, eight drops consoli- 
dated to make one of twice the diameter 
of the constituent drops, and the charge 
on the surface of the consolidated drop 
will be four times as great as that upon 
the surfaces of its elements. In this way, 
as the small water particles unite to form 
drops which fall as rain, the potential of 
the charge they carry increases until it 
attains enormous values and the lightning 
flash leaps to the earth, which may be re- 
garded simply as a body of very great 
electrostatic capacity. This discharge, 
which is called lightning, is apt to be more 
or less destructive, although the energy of 
an individual flash is perhaps not very 
great. Often the conditions are such that 
the discharge takes on an oscillating 
character, producing violent surgings of 
current. No very accurate measurements 
have been made upon the current involved, 
but it is taken to be of the order of 1,000 
to 5,000 amperes. The electro-motive 
force necessary to cause a flash a mile long 
is probably several millicn volts and, of 
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course, the power of the flash measured in 
watts is very great, but its duration is cor- 
respondingly short. 

Protection of property and life from 
lightning flashes has been a subject that 
has entrained the attention of natural 
philosophers since Franklin sent up his 
historic kite. The net result of more than 
a century of attempt to secure protection 
has been the lightning rod, in its more or 
less inefficient forms, and the discovery 
that buildings of modern construction hav- 
ing metallic roofs, and often metallic 
frames as well, are practically immune 
from attack by lightning. The total num- 
ber of deaths due to lightning in any given 
summer is comparatively very small—in 
the ratio of about one to each two hundred 


. thousand population in the United States. 


In cities the destructive influence of light- 
ning is exceedingly small, although occa- 
sional fires are caused by it, especially where 
gas-pipesabound. Protection of electric cir- 
cuits from lightning has been an interest- 
ing subject for research for a number of 
years and several highly efficient devices 
have been constructed for this purpose. 
To-day lightning is little feared by the sta- 
tion superintendent and should be very 
little feared by any one. The time-hon- 
ored rule that it is wisest to keep in the 
open and not seek the shelter of trees is 
one which common prudence dictates. Re- 
course to the feather-bed of our ancestors, 
however, is no longer necessary except to 
quiet the nerves of timorous persons, while 
the ancient superstitions regarding hand- 
ling steel instruments and sitting in 
draughts may be utterly disregarded. A 
modern building in a city is as nearly ab- 
solutely lightning-proof and those in it are 
as nearly absolutely protected from light- 
ning as is possible. 


PNEUMATIC TUBE POSTAL SERVICE. 


On July 1 the pneumatic tube postal 
service in New York city was discontin- 
ued by reason of Congress having refused 
to appropriate the necessary sum required 
for its support. For four years this sys- 
tem has proven of high value to business 
interests in New York city. It has per- 
mitted early delivery of incoming mails 
and continuous despatch of outgoing mails 
nearly up to the leaving times of trains 
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and boats upon which they have left fhe 
city. The Post Office Department has 
urged the retention of the system by Con- 
gress and its workings have been given the 
most unqualified endorsement by an official 
commission of experts in postal matters, 
engineers and business men. The suspen- 
sion of the service has impeded prompt de- 
livery and the despatch of mails and has 
reduced the efficiency of the postal service, 
already greatly hampered and crowded by 
a lack of necessary and obvious accommo- 
dations. 

The Merchants’ Association of New 
York has begun an agitation in regard to 
this matter which it is hoped and believed 
may bear some desirable fruit. One of the 
penalties attached to the republican form 
of government is the fact that often mat- 
ters of minor magnitude, but of vital im- 
portance, are thrust aside and buried in 
the mass of legislation concerning various 
political interests. While the inadequate 
postal service has nothing to do with elec- 
tricity it is felt that it is not improper 
here to call the attention of our readers to 
one of the causes that is giving them the 
present slow postal service, and to suggest 
their hearty and active cooperation with 
the Merchants’ Association in its efforts 
to better this intolerable state of things. 


CONSERVATISM IN STEAM ENGINE 
DESIGN. 

The first man who built a steam en- 
gine did not succeed in setting the fashion 
for his successors. Indeed, there was a 
lapse of some sixteen centuries after Hero 
of Alexandria constructed a reaction 
rotary steam engine. Unfortunately he 
was so far in advance of his time that 
when inventors again set themselves to 
work to utilize the power of expanding 
steam his design and model were utterly 
forgotten and a new departure was made. 

The first use to which steam engines 
were applied, and, indeed, the necessity 
which suggested their design and construc- 
tion, was for the pumping of water from 
coal mines. The pump had been known 
from a respectable antiquity. The earlier 
inventors simply reversed the pump, fed 
it with the vapor of their boilers, and ob- 
tained a reciprocating motion exactly 
adapted to the work in mines but singular- 
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ly inadequate for the multitudinous uses 
to which steam engines presently were to 
be put. It thus came about that one of 
the largest problems presented to steam 
engine designers in the early days of the 
art was the translation of the reciprocat- 
ing motion of the piston into a simple and 
continuous rotary motion such as was nec- 
essary for the driving of the larger part 
of the machinery to which engines were 
applied. 

With the conservatism that character- 
izes human-kind, and particularly the 
Anglo-Saxon race, when great new devel- 
opments were undertaken—such as the 
application of steam engines to self-pro- 
pelling vehicles running upon rails and 
forming the progenitors of the modern 
railway, or to boats driven either by wheels 
with many paddles set about their circum- 
ferences or by screws requiring a steady 
and uniform rotary motion—the recipro- 
cating engine was the only type even im- 
agined. In consequence, the machine 
which had developed from the mine pump 
was put on wheels and connected to them 
to form a locomotive, or set in a hull and 
connected through levers and cranks to 
paddle-wheels to make the first steamboat. 

It has required the pressure of an abso- 
lute necessity to force engine designers 
out of the narrow groove in which they 
were thus placed. With the coming of 
polyphase systems, and with the discov- 
ery of the exceeding value of direct- 
coupling for the operation of steam-driven 
electrical units, it was also found out that 
an absolutely steady rotary motion was 
requisite. This can not be obtained from 
cranks and pistons, and in order to remedy 
the evil of the constant acceleration and 
retardation of engine speed recourse was 
had to flywheels—cumbrous, heavy and ex- 
pensive appliances absorbing energy on 
account of the friction in enormous bear- 
ings necessitated by their weight. 

But recently designers have gone back 
to the engine of Hero and learned to con- 
struct steam turbines which possess inher- 
ently a steady continuous rotary motion, 
precisely the kind desired for the opera- 
tion of electrical machinery. And yet, 
despite the demonstration of the value of 
these engines, which has been made over 
and over again in recent years, their in- 
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troduction into electrical supply stations 
has been slow and cautious to a degree. 
The very first vessel that was equipped 
with steam turbines broke all records for 
speed. Even with the early and presuma- 
bly undeveloped types of the turbine the 
operation of dynamos was found to be 
highly satisfactory. Nobody has as yet 
designed the steam turbine locomotive, 
but doubtless it will come in time. Mean- 
while the engineering world furnishes the 
interesting spectacle of magnified and in- 
verted pumps doing duty as prime motors 
to furnish rotary motion. 
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TUNNEL VS. BRIDGE. 

New York city is isolated from railway 
communication with far the larger portion 
of the country lying to the west and south 
of it by reason of its situation on islands. 
An enormous number of people live in 
suburbs to the west of the city and cross 
the Hudson River twice a day in ferry 
boats. In addition to this, the vast bulk 
of passengers coming into the city from 
the West and South are also compelled to 
leave the cars on the New Jersey side of 
the river and take to the ferry boats. 
Freight has to be sent across the river in 
its original cars on floats, and these are not 
infrequently impeded and delayed by the 
condition of the weather or ice in the 
river. 

The consequence of this situation is 
that a strong agitation has been on foot 
for some time past for the erection of a 
monstrous bridge across the Hudson River 
at a cost approximating $50,000,000. In 
order to conform to the absolutely neces- 
sary requirements of the great volume of 
shipping using the river and of the United 
States War Department, this bridge must 
be of great height and probably of a single 
span—a span whose magnitude absolute- 
ly dwarfs anything that has been attempt- 
ed hitherto in the bridge-building line. 

At the same time, the construction of a 
tunnel under the river has been urged for a 
long time and has even actually been begun. 
A series of accidents, both finencial and 
physical, overtook the tunnel company, 
however, and its efforts are now repre- 
sented by an abandoned boring, extending 
only a portion of the way across the river. 
In order to make either system of trans- 
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portation effective, even if it is limited 
to passenger service and the present car 
floats are used for transporting freight, 
it is necessary for the bridge or tunnel to 
have a terminus of ample size in New 
York city. In the case of the bridge this 
terminal either must be built at a consider- 
able elevation in the air, or else a grade 
must be constructed which, in effect, will 
stretch across Manhattan Island before 
the ground level is reached. Both from 
its commercial and engineering feasibility 
the tunnel plan seems the best one, and 
now that electrical operation is practical 
for trains of any size, the only objection 
that has ever existed to the tunnel is re- 
moved. Of course, in a tunnel having a 
length of a mile and a half or thereabouts, 
and with no opportunity for ventilation, 
it would be out of the question to employ 
steam locomotives, but this employment is 
no longer either necessary or desirable for 
railway operation and it is believed that 
the tunnel can be constructed more quick- 
ly and cheaply than the bridge. The ques- 
tion of terminus would be comparatively 
easy, since the grade of the tunnel may be 
made such that the tracks in it would 
reach the surface at a point conveniently 
situated a few blocks back from the Hud- 
son River on Manhattan Island and trains 
may be worked in it in connection with 
those in the subway now under construc- 
tion in New York city. 

Indeed, every engineering and operative 
condition is loudly calling for the estab- 
lishment, in connection with this subway, 
of suburban lines radiating to the various 
desirable residence sections adjacent to the 
city. As has been pointed out before in 
these columns, the design of the subway is 
such that it is not likely that standard 
railway trains entering the city upon exist- 
ing main railway lines will be able to 
make use of its tracks; suburban service 
must be conducted by trains of the type 
employed in the subway itself for local 
service, these running out upon the lines 
of existing railways in various directions. 
It is certain, apparently, that a tunnel 
under the East River, connecting the im- 
portant Borough of Brooklyn and the 
numerous suburban towns on Long Island 
with the subway system, will be com- 
pleted either simultaneously with the sub- 
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way proper or very shortly afterward. 
The population to be served, however— 
that is, suburban population—is much 
larger on the New Jersey side of the river 
than it is on Long Island, and, in addition 
to this, the main line passenger travel 
entering New York by way of New Jersey 
is larger than that which comes in from 
any other direction. It seems reasonable 
to study all these conditions with a view 
to the determination of the most practical, 
feasible and satisfactory method of bring- 
ing the southern and western railroads 
into the city. Even an amateur in engi- 
neering can see that the tunnel is a better 
solution of the problem than that proposed 
by the bridge, although the bridge would 
be infinitely superior to the ferry-boat 
service which is now the only resource of 
the commuter and the traveler. 


It has been suggested that wireless 
telegraphy may play an important part 
in future arctic explorations. The con- 
ditions surrounding arctic travel are such 
that the principal difficulty is found in 
maintaining communication with a base of 
supplies. It is believed that wireless teleg- 
raphy has now reached a point where, at 
least, it promises such development that 
future exploring parties will be able to car- 
ry along apparatus and keep constantly in 
touch with their base camps. If this 
proves to be the case much of the terror 


of the arctic will be removed and explora- 
tion will be made both easier and safer, 
with the possibility that this added in- 
strumentality will enable the discovery of 
the pole at no far distant date. 


There is a noticeable falling away in 
the number of fires that are attributed to 
“electric wires.” Whether this is due to 
an increasing morality on the part of fire 
marshals, or whether some other fashion- 
able cause has sprung up, is hard to say. 
For years past the electric wire has borne 
the brunt of attacks from various sources 
and its responsibility for every mysterious 
fire has hardly been questioned—except by 
those who know something about electric 
wires. It is to be hoped that the slow 


progress of common sense will finally re- 
move from electrical conductors the unjust 
odium they have so long borne and lead 
to a more correct popular understanding 
of the real causes of conflagrations. 
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The Central Station Superintendent. 


THE PRIZE WINNING PAPER. 


Mr. J. H. Vail began his 
work in the electrical field 
in July, 1880, in the Edi- 
son laboratories at Men- 
lo Park, N. J. During the 
winter of 1880 and 1881 he 
had charge of the thirteen 
dynamos supplying current 
to the lighting system at 
this place, which was the 
first practical demonstra- 
| tion of incandescent light- 
Mr. J. H. Vair. ing. Before this experience 
he had had several years of work in large 
machine works. 

During 1881 he installed several plants for 
isolated lighting, and in November, 1881, 
was appointed general superintendent and 
later chief engineer of the Edison Company 
for Isolated Lighting. During this period 
there were equipped under his supervision 
over 500 plants, embracing practically every 
kind of application of electric lighting. In 
1884 this company undertook the develop- 
ment of central station lighting, and in 
1886, when both lines of work were ex- 
‘tensively developed, Mr. Vail took the posi- 
tion of chief engineer of the Edison parent 
company, which absorbed the central station 
business of the Isolated Lighting Company. 
In the years between 1884 and 1890 Mr. Vail 
supervised the design and equipment of 73 
central stations, having a capacity of more 
than 600,000 lamps, and all of them have 
been commercially successful. Among the 
more notable stations designed by him are 
the Head place and Hawkins street stations 
of the Boston Edison Company, the Twenty- 
sixth street and Thirty-ninth street stations 
of the New York Edison Company, the Ad- 
ams street station in Chicago, the stations in 
Harrisburg, Pa.; New Orleans, La.; St. Paul 
and Minneapolis, Minn.; C-ncinnati and Co- 
lumbus, Ohio; Philadelphia, Pa.; Detroit and 
Grand Rapids, Mich.; Des Moines, Iowa; 
Washington, D. C., ete. In 1890, when all 
of the Edison interests were taken over by 
the Edison General Electric Company, Mr. 
Vail was appointed chief engineer of the 
Sprague Electric Company and later assist- 
ant engineer-in-chief of the Edison General 
Electric Company. The electric railways 
built and equipped directly under his super- 
vision aggregate nearly 2,000 miles, operat- 
ing over 1,100 cars, and include those in 
some of the largest American cities. Mr. Vail 
was one of the first to discover and provide 
a remedy for the electrolytic destruction of 
buried pipes. 

In 1896 he became engineer-in-chief of the 
Pennsylvania Heat, Light and Power Com- 
pany, of Phiiadelphia, which was afterward 
merged into the Philadelphia Electric Com- 
pany. This position he resigned on January 
1, 1900, to open offices in Philadelphia as con- 
sulting and supervising engineer. During 
his incumbency with the Philadelphia com- 
pany he had charge of thirteen stations, 
in which were 63 engines and 188 dy- 
namos of various types, with a connected 
load of over 280,000 incandescent lamps, 9,- 
800 arc lamps and 6,500 horse-power in 
motors. The plans and designs for the op- 
eration of the various Philadelphia systems 
in conjunction with one another are due to 
him, as is also the design and equipment of 
the central distributing station in Eight- 
eenth street, near Columbia avenue, in that 
city, which is one of the finest stations of its 
kind in the world. 


industrial development of electric 
lighting has grown the demand for 
men well versed in the art, men who have 
the necessary practical skill and technical 
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By J. H. Vail. 


knowledge, combined with the other at- 
tributes, that make them competent to 
fill the more advanced positions. 

The kind of skill and knowledge neces- 
sary requires a broader familiarity with 
the several branches of engincering than 
is usually requisite to fit one for a similar 
position in other manufacturing lines. 
The superintendent of an electric lighting 
system has the oversight of so varied an 
assortment of modern appliances and oper- 
ating methods that it is manifest that he 
should be unusuaily well acquainted with 
the characteristics and modes of operation 
of the improved types of steam and clec- 
trical equipments, and also have a thor- 
ough knowledge of underground and over- 
head systems of distribution. With the 
rapid growth of electric lighting there has 
been a corresponding advance in all the 
types of apparatus that are combined in 
a central station plant of the first class, 
while the increasing uses of current for 
lighting and motive power have so broad- 
ened the field as to involve the production 
and distribution of current of different 
characteristics, necessitating a very thor- 
ough acquaintance with the exact value of 
cach type or system. 

Unless one is personally acquainted with 
the many duties required of the superin- 
tendent, it is difficult to appreciate the 
numerous qualifications of a high order 
required. The intensity of application 
and the strenuous work frequently re- 
quired from the superintendent are only 
rarely understood by the business man- 
agement; the man’s ability is judged ac- 
cording to the results he produces, and it 
is seldom that time is given to analyze the 
details whereby the results are obtained. 
It is expected that the man selected for so 
important a position will be of good moral 
character and strict integrity, therefore 
we will not dwell upon these points. 


EXECUTIVE ABILITY. 


Executive ability should be the first re- 
quirement of a superintendent, for the 
reason that if he has practical experience 
and technical knowledge without capacity 
for organization and management, he can 
not successfully regulate the duties of the 
operating or constructing force. 

His value to his company depends not 
alone on his personal knowledge of the 
various branches of his profession, any of 
which he may be personally competent to 
handle himself, but he must be capable of 
selecting and surrounding himself with 


a corps of competent subordinates and of 
so supervising and directing their labors 
that he obtains from them superior results 
with the least expenditure of his own vital 
energy. Many who have technical knowl- 
edge and practical experience yet lack ex- 
ecutive ability, and are, therefore, incapa- 
ble of supervising or directing the work 
of others. 

His own practical experience, his knowl- 
edge of human nature and a keen deter- 
mination of the abilities of individual 
workmen will quickly enable him to meas- 
ure the capacity of each subordinate and 
to decide to what limit each man can be 
depended upon.. He thus proves his abil- 
ity to perfect a working organization and 
system of operation that will, in a large de- 
gree, leave him free from anxiety about 
details. In such an organization each 
man knows when and in what manner his 
duties are to be performed, and emergen- 
cles are met and overcome with the least 
difficulty. Favoritism and political in- 
fluence are responsible for placing many 
incompetent men in advanced positions. 

The writer has personal knowledge of a 
man being placed as superintendent of an 
important station through favoritism. 
This man had no executive capacity, only a 
superficial theoretical knowledge, no tech- 
nical education and absolutely no practical 


experience. Hisinstructionstosubordinates 


were a constant subject of ridicule. His 
mistakes cost thousands of dollars and yet, 
because of favoritism, he was for a long 
time retained while competent and faith- 
ful subordinates were discharged on his 
recommendation. It can not be a subject 
for wonder that under such maladminis- 
tration a well-equipped station is not suc- 
cessful. 
PRACTICAL EXPERIENCE. 

Practical experience should be the sec- 
ond essential requirement of the superin- 
tendent. He should be a man of proved 
capacity in this direction; which qualifi- 
cation is best obtained by actual labor in 
the ranks, or by long familiarity with ac- 
curate observation of methods of manipu- 
lation. An apprenticeship served in a 
good general machine works will be time 
well spent by the man who hopes to ad- 
vance in this branch of electric lighting. 

He should, primarily, have a genius for 
mechanical pursuits, and in the course of 


a reasonable term of service as a private 


he learns how properly to apply his tech- 
nical training. He perceives how to 
analyze his theoretical knowledge and cor- 
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rectly apply it to practical work. He thus 
combines theory and technical training 
with practical experience, and becomes a 
master workman in the true sense. This 
kind of training develops quick perception 
and in emergencies affords self-reliance 
and resourcefulness to decide promptly be- 
tween methods and select wisely the best 
means. 

The superintendent is recognized by 
both his superiors and subordinates as a 
master workman in his profession ; having 
attained this standard, he has established 
a confidence in his ability that is not easily 
disturbed. It is possible to become well 
trained in technical knowledge even while 
in daily association with working condi- 
tions, and by many it is believed that 
technical training is thus more readily ac- 
quired, as practice and study are simultan- 
eous. An experience of no little valueisthat 
to be obtained through the students’ courses 
arranged by many of the large electrical 
manufacturing companies. This work is 
of a practical character and, when dili- 
gently followed by an observant man, af- 
fords him a most excellent knowledge of 
the various types of generators and ap- 
purtenances and their characteristics. 
This course of training can not fail to be 
highly appreciated in after years by those 
who have been so fortunate as to obtain it. 
It is but one of the many stepping stones 
that assist in equipping a man for his 
chosen work, and it is here mentioned as 
a help, but not of vital importance. 

TECHNICAL KNOWLEDGE. 

Technical knowledge should be the 
third requirement of the superintendent. 
He should have the training of a mechani- 
cal and electrical engineer. ‘The increas- 
ing complexity of the several mechanisms 
that are combined in the equipment of a 
large central lighting station, and the di- 
versity of the systems of transmission, dis- 
tribution and methods of utilization of 
electric energy, all require for their proper 
supervision a well-trained, active and en- 
ergetic mind. A thorough technical edu- 
cation provides the superintendent with a 
ground-work upon which he builds his 
career of usefulness. The superintendent 
must be well read in the technical litera- 
ture relating to the several branches of 
his work. He requires to be well informed 
and up to date on all matters pertaining 
not only to improvements in the several 
types of apparatus or mechanism, but also 
in the best methods of securing results. 
The valuable reviews of current technical 
literature afford opportunities for keeping 
pace with the most advanced methods, as 
well as indicating salient points worthy of 
careful analysis. 
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The superintendent should be a thinker, 
as the work frequently demanded of him 
will require all his skill and resourceful- 
ness to meet and control the difficulties. 
How often do we find that the real diff- 
culties to be overcome are those which are 
brought about by the introduction of com- 
bination of conditions which the ordinary 
rules have not anticipated. And very 
often the actual working conditions are 
difficult of precise determination. 

There has been a marked advance in re- 
cent years in technical engineering edu- 
cation, and there is yet much to be desired 
in the direction of bringing the educa- 
tional courses into closer conformity with 
actual working conditions. It is believed 
that the time is not far distant when the 
student will, during his educational 
course, obtain his theoretical and techni- 
cal instruction combined with actual work- 
ing conditions. He will then be prepared 
to start out upon his business career at a 
higher level, and will add from three to 
five years’ time to his earning career. 

LEGAL KNOWLEDGE. 

It can not be expected that the superin- 
tendent will be learned in much of the law; 
yet it is quite important that he should 
have a fair knowledge of the laws govern- 
ing the employment of labor, the rights of 
his company under its charter and of the 
city ordinances; the liability of his com- 
pany, as a common carrier, to serve the 
public; the liability of his company be- 
cause of accidents to employés or to the 
public. 

He should be well informed in the prep- 
aration of contracts and specifications. 
With a fair knowledge of the salient points 
he will the better understand how to avoid 
legal entanglements pertaining to his de- 
partment of the business. 

RELATIONS WITH EMPLOYÉS. 

The superintendent should possess a 
thorough knowledge of human nature and 
the peculiarities of men, that he may wise- 
ly select his subordinates with a view to 
the particular abilitv of each individual, 
and he should always have men ready in 
the line of promotion. The superintend- 
ent who has labored in the ranks as a pri- 
vate has obtained a valuable knowledge 
of the characteristics and environment of 
the workman. He not only knows the 
worth of each class of labor, but he has 
the prestige of having such a thorough 
practical knowledge of the details of the 
business that his superiority is readily 
recognized by his subordinates. He will 
readily concede that the most humble sub- 
ordinate may offer a valuable suggestion, 
and he will appreciate that the work done 
by the intelligent individual quickens his 
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observation. Therefore, consultation with 
subordinates who are in daily contact with 
the several features of operation will give 
the superintendent the benefit of others’ 
personal experience, and will encourage 
the employé to study more closely the par- 
ticular features of his own work. 

It is not a difficult matter to select a 
force of men which is not only competent 
but, if treated with proper consideration, 
can be relied upon to cooperate with the 
superintendent in attaining his standard of 
excellence. The superintendent can not 
afford to retain incompetent, discontented 
or disloyal men, or those of bad character. 
Favoritism should not exist, and an em- 
ployé with a political pull will sconer or 
later cause trouble. 

It will be of advantage to the superin- 
tendent to come in frequent personal con- 
tact with every employé of his department. 
The happy, faculty of knowing each em- 
ployé personally not only gives the super- 
intendent a knowledge of the personal 
character of his subordinates but it tends 
to the establishment of a higher esprit de 
corps than can otherwise be attained. 
Strict integrity, justice and square deal- 
ing should be firmly established between 
the superintendent and his subordinates. 
The efficiency of the operating force can 
be vastly improved by using reasonable ef- 
forts to elevate the character and improve 
the conditions of employés. 

The rules necessary for the regulation 
of the business should be stated in plain 
language, to the end that exactly what is 
required of him will be conveyed to 
the employé, and the orders must be 
so definitely expressed that execution is 
not difficult. No business of the magni- 
tude of a large lighting station can be con- 
ducted without careful attention to the 
discipline of the force; where proper 
thought precedes the establishment of reg- 
ulations strict attention should be given to 
their enforcement. 

Regular employés should not be dis- 
missed or suspended except for sufficient 
cause, and, in any event, the delinquent 
should be given a hearing and allowed a 
fair opportunity to state his side of the 
case. Where leniency is allowable, it will, 
if applied with discrimination, no doubt 
instill in the man a higher sense of duty. 
When vacancies occur, or when new posi- 
tions are created, then it is that promo- 
tions should be made as a recognition of 
loyalty and faithful service. This affords 
one of the best opportunities of proving the 
appreciation of faithful service. When 
promotions are not possible a kindly word 
of appreciation will be highly treasured 
by the recipient. 
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ANALYSIS OF COSTS OF OPERATION. 


The superintendent must fully realize 
theimportance of a careful analysisof every 
item entering into the cost of operation, 
distribution and maintenance. The super- 
intendent is the one man held responsible 
for the economical manufacture of the 
company’s product, and the satisfactory 
distribution and delivery thereof to the 
consumers at a profit-making basis. 

He must maintain a close familiarity 
all along the line with every factor that 
enters into the costs of operation and 
maintenance. Most of the large electric 
lighting companies have their accounts so 
classified and subdivided, with the costs 
reduced to the kilowatt-hour basis, that 
the superintendent can obtain from the 
accounting department such data as read- 
ily shows him wherein he can improve in 
the future over past conditions. He should 
keep in touch with the most advanced prac- 
_ tice of similar concerns and strive to im- 
prove upon it. 

As the large majority of central light- 
ing stations are operated by steam power, 
wherein the cost of coal is a conspic- 
uous percentage of the total cost of cur- 
rent production, it becomes an impor- 
tant factor that the superintendent should 
have a thorough knowledge of the relative 
values of the different qualities of coal, 
the most advanced practice of firing fur- 
naces and the details of handling boilers to 
obtain the highest economy. It is probably 
safe to hazard the statement that the 
superintendents of a large percentage of 
the stations in the United States can save 
to their companies a very considerable pro- 
portion of their salaries in: this one item, 
if they will devote to it the kind of at- 
tention needed. 

Another leading opportunity for econ- 
omy is in the maintenance of the plant and 
system. Rules requiring frequent, intelli- 
gent and rigid inspections throughout, 
and a proper report thereon, will place be- 
fore the superintendent the exact condition 
of every machine and appliance under his 
supervision. He becomes informed where 
repairs, if done at once, will be compara- 
tively inexpensive in cost and will avoid 
accident and more costly repairs at a sub- 
sequent date. 

It may be stated again that in this direc- 
tion the practical experience of the superin- 
tendent previously obtained by his earlier 
years of service in the ranks will give a 
finer appreciation of these points than can 
possibly be conceived by the superintend- 
ent who is without such training. 


NEW CONSTRUCTION, 


We can not here determine whether our 
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superintendent will have charge of an an- 
tique or a modern station, but in either 
event he will, in all probability, be required 
largely to increase his plant or extend his 
system. It is on such occasions that his 
knowledge of up-to-date practice must be 
practically applied. He must now decide 
upon the relative values, efficiencies and 
adaptability of new equipment, and it is 
evident that his knowledge must not be 
limited or his judgment confined to nar- 
row lines. 

He should have no prejudice in favor 
of any particular system, machine or in- 
dividual manufacturer, but, being fully 
acquainted with the problems he has to 
meet and having a fundamental knowledge 
of all the questions involved, he should be 
prepared to state clearly to his directors 
the kind of equipment best adapted to 
meet the conditions, the cost of its in- 
stallation, the economy of its operation 
and the profit to be derived when it is in 
service. He should advocate the introduc- 
tion of such appliances as will lower the 
cost of production to the greatest extent. 
It will thus be evident that the superin- 
tendent should have keen judgment to 
analyze all points. He must have suffi- 


cient foresight to anticipate what will be 


the requirements of his company in the 
future, to the end that he builds not only 
to meet the conditions of present emer- 
gency but on such lines that future devel- 
opments are proven to have been eco- 
nomically anticipated. 


POSITION AND AUTHORITY. 


The superintendent, when selected and 
installed in his position, should be para- 
mount. The limits of his authority should 
be definitely prescribed, and within these 
limits he should be supreme. He will be 
held fully responsible for the results he 
produces and for the success or failure of 
his administration, therefore he should 
be recognized as the one man in power 
having full responsibility. There should 
be absolutely no interference with hig 
methods or rulings and no appeal from his 
decision. If he be a man worthy of the 
position, he should also be worthy of the 
fullest confidence of his employers. 

The man clothed with the authority of 
a superintendent should, above all, not be 
egotistical, or subject to “swelled head ;” 
such a fault on his part will depreciate 
his value, no matter how competent a 
man he may be in all other respects. His 
authority, while absolute, can be exerted 
in a quiet, gentlemanly and effective man- 
ner that will secure cheerful and willing 
cooperation from his subordinates. Should 
he fail to meet the requirements of his 
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employers a quiet conference will best in- 
form him; but knowledge of this should 
not reach his subordinates. 

Every effort should be made on the part 
of the superintendent to cultivate perfect 
harmony with the business management. 
The public are very exacting in demanding 
a high order of efficiency in the electric 
lighting service, and to the full attainment 
of this end there should be, on the part of 
both departments, a high appreciation of 
the value of cordial cooperation in the ef- 
fort to give first-class service. Complaints 
are sure to be made, and accidents more 
or less serious will occur occasionally, 
causing inconvenience to patrons, even in 
spite of the most intelligent care and 
strenuous efforts to maintain a perfect 
service. It is on such occasions that the 
business management and the board of di- 
rectors should fully support the superin- 
tendent. It is fair to assume that the 
superintendent knows his business, and 
all his reasonable requirements for the 
benefit of the service should be cordially 
conceded. 

Persistency rightly applied is a charac- 
ter that will be required by the superin- 
tendent in a large measure. There are 
no doubt other lines of work offering 
smoother paths and pleasanter fields than 
the supervision of an electric light station 
and system. Occasions arise to test the 
patience and try the soul of the superin- 
tendent, and the man who is easily dis- 
couraged or lacks abundance of persever- 
ance is not the one who can successfully 
contend with the inherent faults in ap- 
paratus combined with the numerous diffi- 
culties sure to crop out in unexpected di- 
rections. 

The superintendent should cultivate sys- 
tem and order and accuracy in all his bus- 
iness methods, and should not fail to in- 
culeate the same with his subordinates. 
Slovenly methods can not be afforded. 
-a 

Electrolytic Permanganates. 

A French patent has been issued to a 
M. Griner for a process for preparing 
alkaline permanganates by electrolysis. A 
solution of caustic acid is electrolyzed with 
an anode of carbide, boride or silicide of 
manganese. The electrolyte is a solution of 
caustic acid at the density of 36 degrees 
Beaumé and a porous clay diaphragm 1s 
used to separate the anode and the cath- 
ode, which are of iron. The electrolytic 
vessel is kept cool to avoid any over-heat- 
ing. The solution of permanganates of 
soda obtained is then treated with a potash 
salt which precipitates the permanganates. 


—— + -— 


Nickel-in-the-slot X-ray machines are 
soon to be put on the market. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/IS—XXXIV. 


BY W. ELWELL GOLDSBOROUGH. 


In all of the discussions thus far pre- 
sented. where vector quantities are used, 
the methods employed require chiefly the 
addition rather than the subtraction of 
vectors in obtaining resultants. I wish 
now to call attention particularly to the 
value there is in a ready application of the 
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principles underlying the subtraction of 
vector quantities. The point I have in 
mind can best be elucidated by consider- 
ing the system presented in Fig. 88 in a 
somewhat new light. 

In the discussion of this system two 
sets of forces are involved, one set acting 
at 90° to the other set. Further than 
this, currents flowing through the arma- 
ture of the generator E' have been taken 
as positive when flowing from left to 
right, as indicated in Fig. 92, whereas 
currents in the armature of the second 
generator E"! have been taken as positive 
when flowing from right to left, as also 
indicated in Fig. 92. Upon this supposi- 
tion the vector diagram, shown in Fig. 
8%, was built up, and, by the graphical 
process there presented, the final results 
are derived by vectorially adding the par- 
tial vector currents OB' and OB which 
result from the independent action upon 
the system of the alternators E' and E'"! 
respectively. In other words, the assump- 
tion that a positive flow of electricity in 
the E' armature is from left to right, and 
that a positive flow of current in the E" 
armature is from right to left, makes a 
positive current in E' armature also a 
positive current in E'™! armature, and 
vice versa. 

Suppose now that, without the arma- 
tures of two machines being changed, a 
new definition being taken for the flow of 
positive current in the armature of the 
second machine. Since the alternating 
current in the armature of the second 
machine has but two directions of flow, 
if the definition is in any wise changed it 
must be to make the positive direction of 
the flow of current in the armature of 
the second machine from left to right. 
In Fig. 93. the arrows represent the re- 


sult of the application of the latter defini- 


tion. By it we see that, as the diagram 
is arranged, positive currents in the two 
armatures flow in parallel direction, but 
that a current which, at any given instant, 
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has a positive flow in one armature has a 
negative flow in the other armature. 

The significance of the modification of 
the conception of the positive direction 
of current flow in armatures that is pre- 
sented in Fig. 93 is not now apparent, 
but, as will be pointed out shortly in the 
discussion of more complicated problems, 
the new conception is the only one which 
can be made general in application to 
polyphase systems. 

Before passing on, it is worth while 
to note what effect the conditions we find 
in Fig. 93 have upon the phase diagram 
of Fig. 89. By turning to Fig. 97, the 
new situation is made clear. In Fig. 97 
vector OA! is identical with the vector 
OA' of Fig. 89, end the dotted vector 
OAz" is identical with the vector OA of 
Fig. 89. The new definition of the posi- 
tive flow of electricity in the armature of 
the second alternator, however, diametric- 
ally reverses the phase location of the 
vector OA!!! of Fig. 89, and therefore 


makes it occupy the position Os" in 


A A A 
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Fig. 98. Constructing upon the vectors 
OA! and OA"! the electro-motive-force 
triangles OC'A'! and oC'!A'", which are 
identical with similar triangles 
of Fig. 89, we have the new 
phase relations which are 
imposed by the individual 
operation of the alternators. 
When . both of the machines 
are operating, all of the forces 
represented by the two elec- 
tro-motive-force triangles just 
mentioned are active, and, in 
determining the resultant 
conditions which obtain in 
the system, a proper estimate 
must be drawn of the result- 
ant action of the vectors in- 
eluded in the triangles. 

In obtaining the tinal values by Fig. 
89, the vectorial addition of vectors was 
resorted to. inasmuch as a current or 
electro-motive foree that was positive 
with reference to one generator was also 
positive with reference to the other gen- 
erator. 

In Fig. 97, a different condition ob- 
tains. A current or electro-motive force 
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that is positive with reference to one 
armature is negative with reference to 
the other armature; consequently, in 
determining the resultant of corelated 
vectors in the triangles oc'alandoc™a™ 
of Fig. 97, the said vectors must be vec- 
torially subtracted and not added. 

The vectorial addition and subtraction 
of vector quantities are shown pointedly in 
Figs. 94, 95 and 96. Consider two vec- 
tors, such as OA and OB. The sum of 
these is obtained by bringing the head of 
one vector up to the butt of the other 
vector without changing their phase rela- 
tions; thus, the sum of OA and OB of 
Fig. 94 is the vector OB of Fig. 95. On 
the other hand, the subtraction of two 
vector quantities is effected by bringing 
the butts of the two vectors together with- 
out changing their phase positions, and 
taking the resultant distances between 
their heads; thus the difference of the 
vectors OA and OB of Fig. 94 is the 
vector BA of Fig. 96. In the treatment 
of Fig. 97, subtraction only can be used 
in obtaining the values of the resultant 
electro-motive forces and line currents 
impressed upon the system. This is im- 
mediately apparent when the current 


vectors OB! and OB" are projected upon 
the axis XX’. The projection of OB ™ on 
XX’ gives the instantaneous value of 
OB™ when the instantaneous value of 
OB' is OB,!. Now, the total value of the 
instantaneous current flowing in the sys- 
tem must be cither the sum or difference 
of the two instantaneous values OB,! and 
QO Br IfO B, representsan instantaneous 
positive flow of current in the armature 
of E', OB}' will represent an instantan- 
cous flow of negative current in the 
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armature of E"'; but a negative current 
in the armature of E! is a positive cur- 
rent in the armature of E'; consequently, 
in determining the total value of the 
current flowing in the armature of E', the 
instantaneous valuesOB, and OB must 
be added arithmetically or subtracted 
vectorially, and so the distance Bok. 
represents the actual instantaneous value. 
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The application of this explanation to the 
general problem conclusively shows that 
the effective resultant of the current 
vectors OB' and OB" is the current 
vector OB, equal and parallel to the line 
B', B™. In the same way, the resultant 
line electro-motive force must be deter- 
mined by taking the vectorial difference 
of the electro-motive-force vectors OA’ 
and OA'™. This is the vector OA, which 
is equal and parallel to the dotted line, 
Al all 

Comparing Fig. 97 with Fig. 89, it is 
evident that the new process has in no 
wise impaired the accuracy of the results 
obtained, for it will be seen that the values 
of the resultant electro-motive force and 
current shown in Fig. 97 are identical, 
both in magnitude and phase, with similar 
vectors shown in Fig. 89. A similar 
result will always follow when a correct 
application of the principles just pointed 
out is made. In complicated diagrams, 
however, a high measure of care must be 
exercised that errors may not creep In. 

In the discussion of all future problems 
bearing upon polyphase systems, the defi- 
nition of the positive flow of current indi- 
cated in Fig. 93 will be adhered to. The 
rule is, therefore, that positive currents 
are currents which flow away from the 
junction point of two or more generator 
leads. 

The system which is diagrammed in 
Fig. 88 can only be termed a polyphase 
system in a very meagre sense. To be 
sure, the electro-motive forces E! and EU! 
are synchronous and not in phase. Low- 
ever, they act upon what is, to all intents 
and purposes, but one continuous circuit. 
The general definition of a polyphase 
system is one in which synchronous 
electro-motive forces which are not in 
phase act upon independent or inter- 
linked circuits. The system shown in 
Fig. 98 comes properly within the defini- 
tion. It is a modification of the system 
shown in Fig. 88, made by connecting a 
third circuit between the points O and O’. 

Fig. 98 may, therefore, be taken as 
representing two interlinked circuits, one 
of which is the circuit 0’A,O’A,O’, and 
the other the circuit O’A,OA,0’, the two 
circuits having the part OA, in common. 
Such a system as this is commonly known 
as a two-phase, three-wire system. It is 
analogous to what in direct current is 
known as the Edison, three-wire system. 

In determining the actual values of the 
currents which will flow in the system of 
Fig. 98, due to the combined action of 
the two generators E' and E"! the electro- 
motive forces developed by which are 
synchronous but not in phase, we have a 
problem of some complexity. lt admits 
of a direct solution, however, by the 
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method of first assuming the alternators 
to independently affect the entire system, 
and then combining the effects common 
to the separate parts of the system. Such 
a solution is presented in the vector 
diagrams which follow. Take, for in- 
stance, that of Fig. 99. Here the as- 
sumption is that the alternator E is 
‘s dead,” and the problem initially to be 
solved is the determination of the electro- 
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motive force which the alternator E* must 
develop in order to maintain a known 
electro-motive force at the terminals of the 
branch system, composed of the circuits 
A,O and A,Q. The system, as a whole, 
comprises three circuits, each containing 
resistance and reactance, and the present 
assumption makes of the system a com- 
bination of two parallel circuits A,O and 
A,( in series with the circuit AQ). 
Referring to Fig. 99, assume that the 
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circuit AO, is represented by the vector 
OB,'. The resultant of these partial cur- 


rents gives the vector OB, which evalu- 
ates the current which must flow through 
the circuit OA, and the armature of the 


alternator E'. Consequently to maintain 


a potential equal to OA! = E; at the 
terminals of the parallel circuits, the 


alternator E! must further develop an 
electro-motive force sufficient to force 


OB; through the circuit OA, To de- 
termine it, since 7, and z, are known, the 


vector Ac; = Ir, must be laid off 
parallel to OB,'; and, at the right angles 
to it, the vector cial = I, z, must be 
erected. The resultant, then, of AoC. and 
CA‘ is the electro-motive force ATA," 
wanted. Now, the resultant of OA,’ and 


A, A’ gives, finally, the electro-motive 
force which, when developed by the 


alternator Ef, will maintain the electro- 
motive force OA! at the terminals of the 


parallel circuits. ái 
æ. -— 


Calcium Carbide from Silicious 
Materials. 

Dr. Rathenau, of Berlin, has taken out 
an Austrian patent for a process of manu- 
facturing calcium carbide of reasonable 
purity from materials loaded with silica 
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vector OA, represents the electro-motive 
force acting on the parallel circuits 
OA, and OAs. Since ri 2. 7: and 7, are 
known, the values of the currents, both 
in amount and phase position, can be 
readily determined by applying equations 
(54) and (55) ; 


ee ae 
y +r 
therefore we find that the current I,! of 


the ent A,O is represented by the 
vector OB,, and the current I; of the 


(54) $= tan~ ; (55) 


by making use of the property which cer- 
tain metals possess of combining with sili- 
con in the electric furnace. Thus, when a 
mixture of 60 parts of anthracite con- 
taining 25 per cent of silica is smelted 
electrically with 56 parts of lime and 28 
parts of metallic iron, a carbide of good 
quality is produced, while a ferro-silicon 
containing 20 to 25 per cent of the latter 
element rests on the top of the solidified 
carbide and can be easily separated from 
it. This ferro-silicon is also capable of 
finding employment in the arts. 
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THE INDUCED ALTERNATING CURRENT 
DISCHARGE STUDIED WITH REF- 
ERENCE TO ITS SPECTRUM AND 
ESPECIALLY THE ULTRA - VIOLET 
SPECTRUM.* 


BY A. W. WRIGHT AND E. 8S. DOWNS. 


In some experiments made in this lab- 
oratory (the Sloane Physical Labora- 
tory, of Yale University) a few years 
ago, in photographing the spectrum of 
an induced alternating-current discharge, 
produced under special conditions be- 
tween copper terminals, a plate was ob- 
tained which contained a very great 
number of lines. The primary purpose 
of this investigation was to locate these 
lines and, if possible, discover their 
origin, and secondly, to study this peculiar 
form of discharge when produced on a very 
large scale. Spottiswoodet was among the 
first to give an account of this mode of 
exciting an induction coil by the direct 
application of an alternating machine, 
without the intervention of a contact 
breaker or the use of a condenser. In the 
Proceedings of the Royal Society? he 
points out some peculiarities of the dis- 
charge which he noted. 

In our experiments the induction coil 


- was used without a contact breaker or con- 


denser. It had 412 turns of wire about 
3mm. in diameter for its primary, and a 
secondary of about 25.5 em. in length, con- 
sisting of about 50,000 turns of wire 
0.3 mm. in diameter. In the core of the 
primary, which was 35.5 em. long and 3.5 
cm. in diameter, there were nearly 1,000 
soft iron wires carefully annealed and in- 
sulated with shellac. As a result of hav- 
ing such large wire for its secondary, the 
current was very large, and the potential 
as determined by the length of the spark 
was in the neighborhood of 120,000 volts. 
The current was supplied to the coil by a 
Siemens alternating-current dynamo of 
about five horse-power which was driven 
by a gas engine, and whose magnets were 
excited by a small dynamo using approxi- 
mately three horse-power. 

With the terminals arranged horizontal- 
ly the discharge was exceedingly intense 
and vigorous, being accompanied with a 
loud singing noise. It consisted of a light 
nebulous flame of a whitish color, with a 
slight tinge of yellow or green, rising grad- 
ually from the terminals and meeting at 
the centre, where the color changes to a 
reddish. The flame appeared to the eye to 
be continuous, but when observed in a 
rotating mirror or photographed on a 

* From the American Journal of Science. 


t Phil. Mag., Nov., 1879. 
+ VoL xxx, p. 178. 
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swiftly moving plate the alternate dis- 
charges were plainly discriminated. About 
and close to the terminals the bluish-pur- 
ple flame, caused by the nitrogen of the 
air, was plainly seen. The spark would 
leap across an interval of about 3.5 em., 
and when the discharge was once started 
the terminals could be drawn apart for 
as much as 20 em. or 25 cm. without ex- 
tinguishing the flame, presenting a strik- 
ing and beautiful spectacle. 

It may be of interest here, in view of 
the peculiar character of the discharge, 
to give the results of some experiments 
which were made a few vears ago in this 
laboratory to determine the time and mode 
of its formation. A camera was arranged 
so that the discharge, just as it was form- 
ing, could be photographed upon a rapidly 
moving plate. At the same time the 
image of a spark from a tuning fork whose 
point dipped in mercury was adjusted so 
as to fall upon the plate side by side with 
that of the discharge. The photographs 
show that the spark passes directly across 
at first. As each spark has a tendency to 
follow its predecessor and the air becomes 
heated, causing an upward current, the 
path of the discharge rises upward little 
by little until it reaches its permanent con- 
dition. From the period of the tuning 
fork it was calculated that about one-tenth 
of a second was required for this. 

In the Chemical News* Crookes has an 
article on this flame in which he states 
that it consists chiefly of nitrogen burn- 
ing with the formation of nitrous and 
nitric acids, and that it shows no lines, 
but that the spectrum is faint and con- 
tinuous. It is more probable, though, that 
the conditions here are similar to those in 
a tube from which a portion of the air has 
been exhausted. Owing to the heat, the 
air within the aurcola becomes rarefied and 
partially conducting. The luminosity is 
caused by the air being heated and elec- 
trified. Strat:fications can be seen and 
photographs show them distinctly some- 
what as they are shown in a vacuum tube. 

An examination of the spectrum with 
terminals of several different metals, made 
by means of én ordinary prism spectro- 
scope, shows, in all cases, and as the most 
prominent feature, a continuous back- 
ground, which is very bright in the red, 
vellow and green, but gradually decreases 
in intensity until it fades away in the vio- 
let. The yellow sodium lines are always 
present, due to particles in the air or im- 
purities of the electrodes. Generally a 
few of the stronger lines, which are due 
to the metal of the electrodes and are or- 
dinarily seen in its flame spectrum, ap- 


* June 17, 1892. 
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pear and others which come out only oc- 
easionally. With zine terminals and also 
with those of aluminum the flame is yel- 
lowish in color but has a peculiar bluish- 
green core which is very intense, extend- 
ing in streaks throughout the flame. The 
discharge from electrodes of soft iron 
which are small in diameter presents a 
beautiful spectacle, inasmuch as the iron, 
because of its large resistance, becomes 
highly incandescent and bursts into a bril- 
liant combustion, throwing off luminous 
particles in all directions. A banded 
structure from about wave-length 4247 to 
about wave-length 4225 came out, which 
appeared to be the same in the case of all 
the metals employed. When the coatings 
of a large Leyden jar were connected to 
the terminals of the secondary, the dis- 
charge took the form of intensely brilliant 
sparks following one another in such rapid 
succession and such energetic detonation 
as to cause a jagged and almost deafening 
roar. In general, the spectra of the metals 
employed in the induction flame are less 
complete and less developed than their 
flame spectra, owing to the fact that they 
are obscured by the rather intense contin- 
uous spectrum. 

For a more careful study of the spec- 
trum than the one previously described, 
which was made with the naked eye, it 
was necessary to have recourse to photog- 
raphy. To obtain the photograph of this 
discharge a Rowland concave grating hav- 
ing a radius of 21.5 feet was emploved. 
The upper half of the photographic plate 
was exposed to the spectrum of the sun’s 
ravs for a comparison and the lower half 
to that of the flame between the terminals 
of the meta] to be studied. 

The plate upon which was the spectrum 
which it was the primary purpose of this 
investigation to locate, was stained with 
erythrosine to make it more sensitive to 
the rays at the red end of the spectrum. 
This staining also appears to increase tha 
sensitiveness of the plate for ultra-violet 
rays. These lines are in the region where 
the red of the first spectrum and the ultra- 
violet of the second overlap, and they be- 
gin abruptly at wave-length 6127.32 and 
extend down to 6269.09, or at 3063.66 in 
the ultra-violet, extending down to 3134.- 
55. Inasmuch as the two spectra overlap, 
it was uncertain to which spectrum they 
belonged. 

The first thing that suggested itself was 
that these might be due to copper from 
the electrodes. Very few copper lines so 
far down in the red are given in the very 
admirable tables of the British Association 
Report.* This fact renders it impossible 


* 1884, p. 384. 
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to make a comparison of any significance 
with the lines given in this region. The 
number of copper lines given in the ultra- 
violet was much larger, but still so much 
smaller, than the number of lines upon 
the plate that no comparison of any value 
could be made, although there were a few 
cases of approximate coincidence. 

With a view to ascertain to which spec- 
trum the lines belonged various devices 
were employed. At first plates stained 
with cyanine were tried, and some prelimi- 
nary experiments made in obtaining the 
solar spectrum to get the time of exposure. 
It was found that an exposure of 18 min- 
utes gave a good spectrum extending into 
the red far beyond the situation of the 
lines in question. Several plates were then 
exposed to the discharge for an hour and a 
half to secure the lines, but, as no lines 
were obtained and none of the ultra-violet 
lines of the solar spectrum were visible, 
it was suspected that the staining with 
cyanine, while it made the plate more 
sensitive to the red rays, diminished the 
sensibility to the ultra-violet, and, there- 
fore, that probably the lines sought were 
in the ultra-violet. 

Plates stained with erythrosine were 
next tried. It was found that an exposure 
of five minutes gave the ultra-violet spec- 
trum of the sun’s rays together with the 
lines in the red, in the neighborhood of 
the lines sought for. To obtain the lines 
several exposures to the discharge of an 
hour and a half were made and a few feeble 
lines obtained. The time of exposure was 
then increased to two hours. Upon devel- 
opment the lines upon the first plate tried 
were sharp and distinct. The wave- 
lengths were calculated as accurately as 
possible by means of the comparison solar 
spectrum and Rowland’s charts. This is 
first done on the supposition that they are 
in the lower part of the first spectrum and 
the result divided by two to get their true 
wave-length in the ultra-violet of the sec- 
ond spectrum, since it was now regarded 
as almost certain that they were ultra- 
violet lines owing to the fact that we did 
not obtain them with plates stained with 
cyanine, which makes them more sensitive 
to the red rays, and on the contrary did 
obtain them when the plates were stained 
with erythrosine, which increases their 
sensitiveness to the ultra-violet, as was 
proven by exposing a dry unstained plate 
to the sun’s rays when, although the ultra- 
violet lines were visible, they were exceed- 
ingly faint. 

The wave-lengths, as calculated by 


means of Rowland’s charts of the solar 


spectrum and the comparison on the plate, 
are as follows: 
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3063.66 3086.48 3105.71 
3063.83 3087.40 3106.02 
3064.30 3089.80 3106.55 
3065.04 3089.94 3109.46 
3065.17 3090.24 3110.30 
3066.27 3091.35 3112.17 
3068.00 3091.48 3113.43 
3068.31 3092.45 3114.85 
3069.11 3092.84 3115.49 
3070.02 

3070.52 3094.70 3117.87 
3070.83 3095.41 3118.03 
3072.05 3096.16 3122.70 
3078.47 3096.87 3124.14 
3080.06 3098.63 3130.46 
3080.27 3099.53 3134.55 
3081.65 3101.20 

3083.35 3102.13 

3085.25 3102.35 


In the next experiment platinum elec- 
trodes were used in order to determine 
whether the lines were due to copper or to 
the gases through which the discharge 
passed. This plate, upon development, 
showed exactly the same series of sharp 
lines. Hence they must be due to some one 
of the gases, or the oxides of them, which 
occupy the intra-polar space. 

To settle the location of the lines con- 
clusively the camera was adjusted so as to 
include the region in the first spectrum 
in which they were supposed to be. An 
ordinary dry plate without staining was 
used and an exposure of an hour given it. 
After the development of the plate the 
lines sought were seen sharp and clear, 
which proved conclusively that they were 
in the ultra-violet light of the first spec- 
trum. 

The work of ascertaining to what one of 
the intra-polar gases, or oxides of them, 
the lines belonged, was next taken up. A 
careful comparison of the recorded lines 
of ‘the hydrogen spectra did not reveal any 
coincidence. In the report* of the British 
Association for the Advancement of 
Science some lines due to water vapor are 
given, and a comparison with the lines 
studied in this investigation showed that 
a large number of them were apparently 
in exact coincidence. 

These lines were discovered by W. Hug- 
ginst and also by G. D. Liveing and J. 
Dewart at almost the same time. Huggins 
exposed a photographic plate to the flame 
of hydrogen burning in air for one minute 
and a half and was very much surprised 
upon developing it to find such a strong 
group of lines. He traced the lines in 
this group from wave-lengths 3062 to 
about 3290, the upper limit of which is 
about the same as that of the lines studied 
here and the lower limit considerably be- 
low. Upon placing a spirit lamp before 
the sht of the spectroscope the spectrum 
is essentially the same, but, as it is less 
intense, only the strongest lines are seen. 
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* 1886, p. 169. 
t Proc. Roy. Soc., vol. xxx, p. 576. 
+ Proc. Roy. Soc., vol. xxx, p. 550. 
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In their article Liveing and Dewar give 
the results of the study of some lines which 
they had obtained and noted in the spec- 
trum of coal gas burning in oxygen when 
investigating the spectrum of “Compounds 
of Carbon with Hydrogen and Nitrogen.” 
The group of lines which they obtained 
extends from wave-lengths 3062 to about 
3210. The same spectrum was given by 
the electric spark taken, without con- 
denser, in moist hydrogen, oxygen, nitro- 
gen and carbonic acid gas, but it disap- 
peared if the gas and apparatus were thor- 
oughly dried. Hence they were led to the 
conclusion that the spectrum was that of 
water. In conclusion, they were not pre- 
pared to guarantee that oxides of nitrogen 
from traces of air might not have some- 
thing to do with some parts of the spec- 
trum here observed. 

In a second* communication to the 
Royal Societv, “On the Spectrum of 
Water,” Liveing and Dewar state that the 
spectrum which they had figured in the 
article just mentioned did net by any 
means exhaust the spectra of flames ob- 
served by them, tut that it was as much as 
they were able at that time to trace to 
water as its cause. In a third articlet they 
give the results of a very searching in- 
vestigation of the spectrum of the oxy- 
hydrogen flame. By making long ex- 
posures they obtained photographs of 
the oxy-hydrogen flame, showing close- 
ly set lines from wave-lengths 2268 
to 4100, with traces of lines beyond those 
limits. The whole spectrum appeared to 
consist of a rythmical series of lines, the 
strongest of these series being the one first 
described. 

Liveing and Dewar refer to an articlet 
by M. Deslandres in which he states that 
the first band of the water spectrum (1. e., 
the group beginning at wave-length about 
3063) includes a series of rays which re- 
produce, line for line, at the same distance 
and with the same relative intensities, the 
band A of the solar spectrum; and that 
the second band (1. e., the group beginning 
at a wave-length about 2811) includes a 
series corresponding to B, and that in the 
third, a may be found to be reproduced. 
Liveing and Dewar were not able to make 
out such an exact correspondence between 
the lines of the water spectrum and those 
of A, B and a, as M. Deslandres words 
seem to imply, but, nevertheless, the simi- 
larity of the grouping was very remark- 
able. 

To study further the question whether 
these lines were due to waler vapor or to 


_ 


* Proc. Roy. Soc., vol. xxxiii, p. 24. 
+;Trane. Roy. Soe., vol. clxxix (A), p. Y. 
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the effect of water vapor upon the gases 
occupying the intra-polar space, a plate 
was exposed to the discharge when it took 
place under special conditions; namely, 
that the upper half of the plate should be 
exposed to the discharge when it took place 
in ordinary air and the lower half of the 
plate to it when it took place in air con- 
taining a large amount of moisture. For 
the purpose of supplying a large amount 
of water vapor to the air about the dis- 
charge during the exposure of the lower 
half of the plate, water was boiled in a 
glass flask containing a cork stopper 
through which passed a glass tube so 
shaped that by its means the issuing jet of 
steam could be easily directed into the 
flame. 

In this experiment the upper half of 
the plate was exposed for 45 minutes to 
the discharge in ordinary air, and the 
lower half for the same length of time 
when steam was supplied to it. In the 
latter case the time during which the light 
actually fell upon the slit of the spectro- 
scope was not really as great as in the first 
case, owing to the fact that the flame was 
somewhat disturbed by the jet of steam. 
Nevertheless, when the plate was devel- 
oped, the lines upon the lower half came out 
much more stronger than upon the upper, 
the only difference being in the intensity, 
which shows that if the lines are not di- 
rectly due to water vapor, the latter great- 
ly facilitates the development of lines due 
to the several gases of the air, or combina- 
tions of these gases, probably both. 

Tables of wave-lengths of the different 
constituents of the atmosphere were next 
examined to see if any of the lines given 
coincided with the lines studied. In a note* 
regarding a very careful search which he 
made for the line spectrum of hydrogen in 
the oxy-hydrogen flame, Liveing states 
that he failed to find the slightest trace of 
any one of the hydrogen lines. As oxygen 
is a very large constituent of the air, it 
was very important to make a comparison 
of the lines due it, which were catalogued, 
with these lines. There were found, how- 
ever, to be no coincidences, which indi- 
cates that none of the lines are due to 
oxygen. 

Just before the completion of this work 
an article by G. Berndt appeared.t While 
studying the spectra of several metals, 
Berndt had noticed in all of them a band- 
ed spectrum extending from wave-lengths 
5100 to 2000, a portion of which covers 
the region in which the banded structure 
previously described was located. He con- 
cluded from his observations that the 
banded structure in the visible portion of 
the spectrum of different metals is de- 
pendent upon the presence of oxygen and 
also suggested that the banded spectrum 
in the ultra-violet is due to air. At the close 
of his article Berndt publishes a list of 
nitrogen lines obtained by an induction dis- 
charge in nitrogen free from oxygen. Upon 
comparing them with the lines studied in 
this investigation, a number of apparent 
coincidences were seen, making it probable 
that some of these lines at least were due 
to mitrogen. 


* Phil. Mag., vol. xxxiv, p. 371. 
+ Drude‘s Annalen der Physik, No. 4, p. 788, 1901. 
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The last experiments made were a con- 
tinuation of the attempt to ascertain, if 
possible, to which one of the intra-polar 
gases the lines belonged. As the solar 
light in this region is very feeble, the 
light from a voltaic carbon arc was passed 
through bulbs containing nitrogen tetrox- 
ide and an attempt made to secure the ab- 
sorption lines due to jt. Thelower half ofthe 
photographic plate was exposed to the light 
which passed through the nitrogen tetrox- 
ide and the upper half to the light from 
the discharge alone to see if any of the 
lines coincided with the absorption lines 
due to the nitrogen tetroxide. Although 
several exposures of nearly two hours were 


SUSPENSION ELECTRIC RAILWAY AT 
LoscHwitz, SAXONY. 


made to get the absorption spectrum, the 
lines obtained were so feeble and so few in 
number that it was impossible to make a 
comparison of any significance in deter- 
mining the coincidences with tho lines in- 
vestigated. 

After considering the large amount 
of work done in the past in studying 
this strongest group of the so-called 
water spectrum and also the work 
done in this investigation, it seems 
hardly possible that the lines are due 
to water vapor alone, but rather that 
they are due to the various constituent 
gases of the air and combinations of them 
which are facilitated by the presence of 
water vapor. On the whole, owing to the 
small amount of water vapor in the air, 
the experiments seem to point to the con- 
clusion that the lines of this group are 
due, for the most part, to the nitrogen of 
the air and its oxides. 
oe 

Suspension Railway at Loschwitz, 

Saxony. 

The new railway at Loschwitz was opened 
to traffic on May 6, 1901, and is said to be 
the first mountain railway of its kind for 
the conveyance of passengers in the world. 
It runs from Loschwitz, a village on the 
banks of the River Elbe about five miles 


from Dresden, to the top of the Rochwitz 
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heights, which command a most beautiful 
view of the Saxon capital. The railway 
is 250 metres (820 feet) long, with a 
gradient of 32 per cent, and is constructed 
according to the “Langen” system. Thir- 
ty-three iron piers of different height, 
weighing about 300 tons, the highest being 
15 metres (49.2 feet), carry the rails on 
which the cars are hung. 

Each car holds 50 passengers, and 
weighs, when occupied, 12.8 tons. Their 
shape ‘and construction differ entirely 
from all other railway cars, and even 
from those used by the Barmen-Eberfeld 
suspension railway. A steel cable 44 milli- 
metres (1.7 inches) in diameter connects 
the two trains and locks them firmly to- 
gether. It is operated by two powerful 
machines of 80 horse-power each, stationed 
at the top terminus of the road. The cable 
has a strength of flexure of 95,000 kilo- 
grammes (209,437 pounds). Particular at- 
tention and care have been given to devices 
to insure the safety of the passengers and 
to regulate the running of the cars. A 
most ingenious signal system—with visible 
and audible signals—serves to regulate 
the arrival and departure of the trains, 
and is operated from both the lower and 
upper stations. Each car is provided witl. 
a danger-signal apparatus, consisting of an 
alarm and a telephone, which enables the 
conductor to communicate from any point 
of the road with the engine house. The 
car is provided with three brakes—system 
Bucher-Diirer—two of which work auto- 
matically at the least slackening of the 
tension of the cable and stop the car. 
The third brake can be operated by 
hand from the platform of the car. 
From a hand attached to the disk upon 
which the cable ie rolled, the engineer 
can always determine the exact position 
of the cars on the road, and an automatic 
bell warns him if the train is running too 
fast. 

The greatest safety consists in an auto- 
matic brake, both at the lower and the top 
station, which is put into action by the 
arriving car and stops it, no matter how 
careless the engineer may be. 

The fare is 20 pfennigs (4.76 cents) 
up and 10 pfennigs (2.38 cents) down; 
return ticket, 25 pfennigs (5.95 cents). 
Reduced rates are allowed institutions, 
societies, school children, laborers, etc. The 
journey takes three minutes, and 15,500 
passengers can be carried each way per 
day, or a total of 31,000. 

The ironwork and cars were supplied 
and the construction superintended by the 
Maschinenbauactiengesellschaft, Nurem- 
berg, Bavaria, and the road is the property 
of the “Elektra” Aktiengesellschaft, Dres- 
den. 

The accompanying photograph gives a 
clear illustration of the new suspension 
railway. The ELECTRICAL REVIEW is in- 
debted to Consul-General Cole, of Dresden, 
for the above facts. 
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News from Great Britain. 


HE Parliamentary session just draw- 
ing to a close has been an excep- 
tionally busy one in the matter of 

private bills for electrical purposes and 
has well fulfilled the prophesy so often 
made of the future extensive application 
of electrical energy in the British Isles for 
all purposes. Standing out most promi- 
nently amidst this plethora of Parlia- 
mentary procedure have been the electric 
power schemes mentioned last month, and 
the influential support which has been ac- 
corded to these by prominent manufact- 
uring and engineering firms has conclu- 


sively shown that a supply of electricity ` 


on such a principle has been practically 
asked for by the locals in every case. Only, 
therefore, in connection with two com- 
peting schemes over the same area has it 
been found necessary to refuse sanction to 
any of them, and even now, so far as 
the schemes have progressed, only one has 
heen refused. The following list, there- 
fore, giving the names and approximate 


capitals of the various promotions that 


ihis year should prove of interest: 

Yorkshire Electric Power Syndicate, $6,- 
500,000. 

Caledonian Electric Power Company, $5,- 
000,000. 

Cleveland & Durham County Electric Pow- 
er Company, $5,000,000. 

Derbyshire & Nottinghamshire Electric 
Power Company, $11,000,000. 

Shannon (Ireland) Water and Electric 
Power Company, $1,800,000. 

South Yorkshire Electric Power Com- 
pany, $10,000,000. oe 

Clyde Valley Electrical Power Company, 
$4,500,000. 

As yet the Caledonian bill is the only 
one to be refused, owing to the greater ad- 
vantages offered by the Clyde Company 
over the same area, and it is extremely 
probable, now that both the Yorkshire 
schemes have joined hands, that all the 
others will ultimately receive royal assent. 

An interesting case, apropos of the ex- 
tent of the jurisdiction which a municipal 
body has over its own roads, was recently 
decided. The Richmond (Surrey) Cor- 
poration being requested by the Postmas- 
ter-Gencral to give permission for the lay- 
ing of a telegraph cable in one of its 
streets, only did so on the understanding 
that the Postmaster-General should alter 
the position of his telegraph line at his own 
expense whenever the corporation found it 
necessary to exercise its powers in connec- 
tion with the gas and water pipes, tram- 
ways, ete. The Postmaster-General, ob- 
jecting to being saddled with this expense, 


(From Our Special Correspondent.) 


contested the matter in the courts and se- 
cured a verdict. Hence, if at any time the 
Richmond municipal people wish to widen 
their streets or in any other way desire 
the position of the telegraph wire altered, 
they must do so at their own expense. 

During the month of May no less than 
26 applications were made for powers to 
construct tramways, etc., under the Light 
Railways Act. Of this number 17 were 
for electric lines having an aggregate 
length of nearly 250 miles. 

The Admiralty authorities, at this be- 
lated period, have decided to erect electric 
cranes in the Portsmouth dockvards. 

Two matters of interest touching upon 
physical science are worthy of record. 
The first is a lecture by Dr. R. I. Glaze- 
brook, director of the National Physical 
Laboratory, given before the Royal In- 
stitution, detailing the aims of the depart- 
ment of which he has charge. Although 
the scheme of a physical laboratory sub- 
sidized by Parliament has been agitated 
and discussed almost without cessation in 
the technical press for some years, no 
actual work has yet been commenced. 
When it does, a managing committee will 
be at the head of affairs. There would, 
however, appear to be an undercurrent of 
dissatisfaction with the amount set aside 
by the government for the establishment 
and maintenance of the laboratory, viz., 
£14,000 and £4,000, respectively; in fact, 
in Dr. Glazebrook’s own words, “there is 
a danger of starvation.” While dealing 
with the question of cost he drew an an- 
alogv between the figures and £60,000 for 
building and £9,000 a year for mainte- 
nance granted by the United States Sen- 
ate for a similar purpose. However, once 
it is shown that the National Physical 
Laboratory can be worked on a satisfac- 
tory industrial basis, surely no fear need 
be entertained as to sufficient funds for its 
adequate maintenance and the develop- 
ment of its scope. Although the aims of 
such an institution are perfectly obvious 
Dr. Glazebrook made several valuable sug- 
gestions as to investigation in directions 
unthought of by many which should give 
most valuable results, and once his staff, 
which is now being organized, gets ser- 
iously to work at Bushey Park, Richmond, 
its permanent home, the project will not 
be allowed to languish on account of in- 
sufficient support. At any rate, this would 
appear to be the general opinion. 

The second matter in this connection 
is the report of the Astronomer Royal, 


which deals incidentally with the work 
carricd out during 1900 in the magnetic 
pavilion at Greenwich Observatory. In 
this he mentions the fact that on no day 
has great disturbance from outside in- 
fluences been noticed, and only eight days 
of lesser disturbance, half the number re- 
corded during the previous year. A care- 
ful investigation has been made into the 
effects of electric railways and tramways 
on magnetic records, and the opinion of 
the authorities is that if other tramway 
companies, ete., in the neighborhood fol- 
low the example of the London County 
Council and adopt a well-insulated return, 
little disturbance need be looked for. The 
report further states that the type of cop- 
per dampers which have been in use on 
the observatory magnets for 60 years have 
recently been installed at the French ob- 
servatory at St. Maur, where they reduced 
the oscillations due to the electric tram- 
ways to one-tenth, a figure which has been 
verified at Greenwich by the removal of the 
dampers. The employment of copper with 
higher conductivity, it is hoped, will fur- 
ther diminish this disturbance. 

Ere these lines are published, the Ger- 
man visit of the Institution of Electrical 
Engineers will have terminated. The 
party leaves London on June 22, visiting 
Hanover, Berlin, Dresden, Nuremberg, 
Frankfort and Cologne, reaching London 
again on July 6. Those who carry out the 
entire programme of visits, trips, dinners, 
ete., will have achieved no mean perform- 
ance from a physical point of view, but 
the arrangements are of such an elastic 
nature that any one can practically go 
wherever he pleases, and the beneficial re- 
sults will, no doubt, as usual, be apparent 
during next winter’s sessional gatherings. 
Amidst all the rush and hurry of pre- 
paring for this visit the Council has found 
time to issue a circular to the members 
suggesting the formation of an electrical 
museum of objects or apparatus not now 
in commercial use, possessing interest in 
connection with electrical science and its 
applications. Until the Institution is in a 
position to provide a home for such ob- 
jects as may be offered by the members, 
these will be exhibited at the South Ken- 
sington Museum. The object of the pro- 
posal is to prevent the irretrievable loss 
to the profession of many objects of his- 
torical interest that are still in existence. 

The first of the Glasgow conventions of 
interest to electricians is that of the 
Municipal Electrical Association, a body 
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which, as its name implies, is composed 
solely of electrical engineers in the em- 
ploy of municipal bodies. Mr. W. A. 
Chamen, the Glasgow borough electrical 
engineer, is the president this year and 
many valuable papers will be read, fol- 
lowed, of course, by the inevitable trips, 
luncheons, etc. An instructive paper 
should be that by Mr. J. H. Rider, chief 
electrical engineer to the London County 
Council, on “Uninsulated Returns in a 
Tramway System,” and, judging by the 
position this body has taken in this mat- 
ter through its engineer, it is hardly likely 
that Mr. Rider will advocate the use of 
uninsulated returns. Municipal engineers 
having been troubled not a little of late 
owing to the falling of overhead telephone 
lines on to their trolley wires, it is not 
surprising to see by the programme that 
the question of considering the advisa- 
bility of formulating a set of rules for the 
use of the police in cases of emergency 
arising out of the breakage of overhead 
trolley wires is to receive special atten- 
tion at the hands of the association's 
council. 

No less than 18 accidents of a more 
or less serious character recently occurred 
in one day upon the Glasgow electric 
tramways, and this, unfortunately, just 
after the last length of horse line had been 
converted. Most of them appear to have 
been due to the persons’ own carelessness, 
and, in some instances, to the drivers’. 
Glasgow is, I believe, at present the only 
city in the United Kingdom that has not a 
horse car running, although Liverpool is 
not far behind. The receipts, too, have 
justified the change, for since 1896, when 
the corporation acquired the system, these 
have been steadily increasing. Thus, at 
the end of May, 1896, the first year of 
municipal working, the revenue amounted 
to £328,827 8s. 8d., and at the end of 
May this year £484,871 6s. 11d., and, as 
the complete system has only just been 
equipped, this latter sum is by no means a 
maximum. Another leading city which 
will be ultimately served by an extensive 
electric system is Manchester, which has 
Just commenced to operate a few sections 
electrically. The lines have only just been 
acquired by the corporation, which is, how- 
ever, pushing on with the electrical equip- 
ment of them with great haste. 

The daily newspapers have, after all, 
not been far wrong in their surmises as 
to Mr. C. T. Yerkes’s connection with our 
much-abused underground steam railway 
in London. At a special meeting of the 
proprietors of the Metropolitan District 
Railway Company, convened a weck or so 
ago, at which Mr. Yerkes was present, it 
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was evident from the chairman’s speech 
that outside financiers have secured a 
controlling percentage of the company’s 
share capital. In fact, the chairman 
actually said “they are masters of the 
situation.” An agreement which had been 
prepared and which was eventually sanc- 
tioned by the meeting was to the effect that 
those outside financiers shall build a gen- 
erating station for which purpose the Met- 
ropolitan District Traction Company, 
Ltd., is to be formed. ‘This station is to 
be leased to the Metropolitan District Rail- 
way Company, and then will follow the 
conversion of the line, which is to be ef- 
fected without hindrance to traffic. The 
chairman further pointed out that where- 
as at present 52 per cent of the receipts 
went in working expenses, if this agree- 
ment was properly carried out, these work- 
ing expenses would average between 35 
per cent to 40 per cent. ‘The new trac- 
tion company is to take £500,000 worth 
of Metropolitan ordinary stock at 25 per 
cent and £166,000 four per cent deben- 
tures at par. 

At the close of the Glasgow show, an 
electrical exhibition will be held at the 
Royal Aquarium, London, and up to now 
appearances point to a successful affair. 

The fitting up of wireless telegraphic 
apparatus on board the Atlantic liner 
Lucania has been heralded as an event of 
great importance by the daily papers. It 
is notable, however, that Major Flvod 
Page, the managing director of the Mar- 
coni company, was on board the steamer 
during the trials. The Elder Dempster 
line have already fitted several of their 
ships, and the success of the system in these 
two instances is only a realization of what 
was anticipated by those who have thor- 
oughly studied the principle of wireless 
communicatien. 

Amplifying my somewhat scanty ref- 
erence to the Glasgow show last month, 
a few particulars of some of the leading 
exhibits, the results of a visit, will be in- 
teresting. Further exhibits will be dealt 
with in subsequent letters. The largest 
exhibit probably is that of Messrs. Mather 
& Platt, who have on view the largest 
dynamo in the exhibition, the construc- 
tion of the field magnets of which allow 
of the magnet poles being removed with- 
out disturbing either the armature or yoke 
ring. The Westinghouse Company have 
a special pavilion all to themselves, the 
power for their working exhibits being sup- 
plied by a gas driven set, the Westing- 
house gas engine obtaining its supply from 
the corporation mains. The Electrical 
Construction Company’s show of motors 
and dynamos is a fine one. Their “Staf- 
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fordshire” motor is new, and the one on 
view gives 15 horse-power at 440 volts and 
950 revolutions per minute. They have 
yokes of circular design, the bottom half 
being cast solid with the bed plate. Thus 
pertectly symmetrical magnetic distribu- 
tion is given. Messrs. D. Stewart & Com- 
pany show the massive engines supplied by 
them for the Glasgow Corporation tram- 
way power-house, and four similar engines 
have been exported to Australia for work 
in the Kalgoorlie gold mines, while their 
slow-speed, horizontal engine for electric 
lighting has been sent to Barcelona, 
Kingston (Jamaica), and Brazil. The 
General Electrical Company, too, have a 
most complete and varied representation 
of goods, which are no doubt familiar to 
Americans. The British Schuckert Com- 
pany also have a special pavilion in which 
their wares are displayed. Amongst the 
automobile manufacturers one notices the 
Electrical Power Storage Company's vic- 
toria, which compares well with contem- 
poraries. This little storage battery car 
only weighs 2,200 pounds, and has a 
capability of 22 miles on a single charge. 
This company appears to be the first of the 
leading accumulator manufacturers to at- 
tempt an adaptation of batteries to road 
locomotion. At the Automobile Show in 
May, and at the official trials of electrical 
vehicles last November this fact was re- 
marked, although at Paris the Electrical 
Power Storage Company had a dog cart 
with rein steering which lacked attractive- 
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Foreign Underground Railways. 

Statistics show that the traffic on the 
electric underground ‘railroads of London 
and Paris is about the same. The total 
number of passengers carried by the Lon- 
don road between July 30 and December 
31, 1900, was 14,458,405, while the Paris 
road, during the same period, carried 15,- ' 
890,526. The receipts of the London line 
were greater than those of the Paris road, 
but the expense of constructing the former 
was twice as great as the latter. The cost 
per mile in London is given as $2,806,000, 


while that in Paris is only $1,403,000. 
pe 


Exposition Power Consumption. 

M. Picou, who was engineer-in-chief for 
the electrical supply service at the Paris 
Exposition, in a paper recently read be- 
fore the Société Internationale de Elec- 
triclens, gave some figures as to the out- 
put and power consumption of the exposi- 
tion plant. The entire term of the elec- 
tricity service was 2,756 hours, during 
which publie lighting was supplied for 
909 hours, and the average number of 
hours running of the generators was 
713.5. ‘The total connections to the mains 
represented 11,265 kilowatts—about 20,- 
000 horse-power. The mean daily output 
of the generators was 25,336 kilowatt- 
hours. 
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NOTES ON THE CONSTRUCTION AND 
PROTECTION OF AERIAL TRANSMIS- 
SION AND DISTRIBUTION SYSTEMS—II. 


BY K. B. THORNTON. 


Guytng—All lines require lateral sup- 
port in the shape of braces or guys to with- 
stand wind stresses, the poles themselves 
when loaded with wires being unable to 
withstand same. 

In the country, poles can be side braced 
with short wooden poles or guyed with 
anchor rods, but in cities this is impossible, 
and guy wires have to be used. 

Galvanized iron or stranded steel is used 
for guy work, the stranded steel being pref- 
erable, as it is much more flexible and its 
weight length for length considerably less. 

On long, heavy lines poles, in addition 
to being side-guyed, should be guyed with 
crossed head-guys, every four or five 
stretches to prevent the line running back 
or the poles breaking should any single 
pole in the line break or a stretch be cut 
or broken down. 

Where there are several cross-arms on a 
pole, the “Y” guy is most useful, and at 
points where circuits dead-end on one side 
of the cross-arm “Y” guys should also be 
used to prevent the arms being twisted out 
of line. 

The practice of guying. to trees and 
buildings should be avoided in all cases, 
for, aside from making poor anchors for 
guys, they are subject to removal at a 
minute’s notice from the proprietor and 
the company owning them is also liable 
for damages. 

Lightning Protectton—The protection 
of aerial lines from the effects of lightning 
storms is a matter which has received con- 
siderable attention from all central sta- 
tion engineers operating overhead systems. 

With the advent of high-tension trans- 
mission lines the difficulty of effectively 
protecting same has been greatly in- 
creased. 

Overhead systems may be affected in the 
three following ways: 

1. By direct strokes. 

2. By induced discharges. 

3. By electrostatic induction. 

Fortunately for electric installations, 
direct strokes do not frequently occur, for 
probably no arrester would be of much 
service in preventing such a discharge 
from doing considerable damage. 

Induced discharges following a light- 
ning flash and static charges, due to sur- 
rounding atmosphere being charged, are 
the conditions which have to be specially 
provided against. 

Owing to the high frequency of light- 
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ning discharges any inductance on the 
line offers an enormous impedence to a dis- 
charge, which fact accounts for the punc- 
turing of transformer coils, the discharge 
taking the shortest and most direct path 
to ground. 

Arresters are non-inductive resistances, 
usually air-gaps, one side being connected 
to the line and the other to the earth, the 
resistance of these gaps being low enough 
for the lightning to choose same for a 
path to ground rather than through some 
of the apparatus connected to the lines. 

The length of the gap is governed by 
the working voltage of the line, the general 
practice of the day being to make it as 
small as possible without the ordinary cur- 
rent jumping across. However, this has 
the disadvantage that arresters are apt to 
be too sensitive and cause trouble due to 
dust, cobwebs and dirt accumulating, or 
the fusing over of the spark-gaps due to 
repeated discharges, thereby causing a 
short-circuit on the line or a heavy ground 
as the dynamo current follows the light- 
ning discharge across the gap. 

A lightning arrester, in addition to 
affording a short path to ground, must also 
perform the duty of an arc-breaking cir- 
cuit-breaker to immediately interrupt the 
flow of the line current to ground and ex- 
tinguish the are which is formed. 

Owing to the fact that any inductance in 
the line offers considerable resistance to the 
passage of a lightning discharge, choke 
coils are sometimes introduced in series 
with the line, between the arrester and 
the central station, the combination of 
arresters and choke coils forming a very 
reliable means of protecting the apparatus 
in the station. 

It is not a general practice to install 
a choke coil in conjunction with every ar- 
rester placed on the line, owing to the high 
cost which would be involved ; however, it 
is a good scheme to place such a combina- 
tion to protect any large and expensive 
apparatus connected with the circuits. 

These choke coils are usually constructed 
of flat copper strip wound on a non-con- 
ducting core, the layers being insulated 
with mica or some other insulator. 

Any self-induction in the way of coils 
or turns in the ground wire of an arrester 
must be avoided and when they are being 
put up, the linemen should be watched, as 
it is a favorite trick to take up any slack 
in a wire by making a little coil; any such 
coils would be nothing more or less than 
choke coils, which would completely offset 
the value of the arrester, rendering it 
virtually useless. 

The ground wire is a most important 
feature in the installation of a lightning 
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arrester and there is no doubt that many 
failures of arresters to protect lines are 
due to poor ground connections. 

To effectively protect a circuit, arresters 
should be placed at the end of all lines and 
at points where they branch off in different 
directions, and they should be inspected 
and cleaned from time to time. 

Despite the many devices used on the 
various types of arresters to extinguish 
the arc formed, the line current is occa- 
sionally not broken, thereby causing a 
short-circuit or dead ground. To avoid 
this fuses are sometimes placed on the 
ground wire of single-pole arresters and in 
both leads of double-pole arresters; this, 
however, makes it specially necessary that 
an inspection be made after every storm 
so that should any fuse be blown it can be 
replaced before the next storm. 

Barb Wire—Owing to the somewhat un- 
certain action on lightning arresters, barb 
wire has been used on transmission lines 
as a protection against lightning, and the 
results obtained have clearly demonstrated 
that it is a most satisfactory means of pro- 
tection. 

Barb wire is usually strung on pins on 
top of the poles and also at the ends of top 
cross-arms. In some places a special two- 


pin cross-arm has been used above the line 


wires, to carry the barb wires, and in other 
places a single line of barb wire is strung 
on top of the pole. 

Experience has shown that it is advis- 
able to fasten the barb wire to glass insu- 
lators on pins rather than to staple it to 
the pole owing to the superior mechanical 
support, the insulator, of course, not being 
used for insulating purposes. 

Some engineers consider that the trou- 
ble caused by using barb wire offsets its 
value as a protective device; and for that 
reason its use has been abandoned in one 
or two instances. 

A description of the methods adopted 
to protect the Chambly 12,000-volt trans- 
mission lines from lightning may be of 
interest, as the results obtained on the two 
lines have been eminently satisfactory. 

Two duplicate lines are run from Cham- 
bly to Montreal, the total distance being 
about 17 miles for each line, of which 144% 
miles are aerial and two and one-half miles 
underground cables. The underground 
cable is divided up in three sections, the 
first section being about a mile and a half 
from the power-house, the second about 
15 miles from the power-house and the 
third at the Montreal end. 

The country through which the lines 
pass is very flat and marshy toward the 
Montreal end. Three lines of barb wire 
on glass insulators are run on each pole 
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line, as shown in Fig. 4, two lines being 
run on the ends of the top cross-arm about 
15 inches from the line wire and the third 
on a pin on top of the pole. 

The barb wire is composed of two twist- 
ed No. 12 B. W. G. galvanized iron wires 
with one four-point barb every five inches, 
and is connected at each pole by means of 
a soldered joint to the ground wire. This 
ground wire is stapled down the face of the 
pole and is twisted several times round the 
butt, after running through an iron pipe 
about eight feet long, which projects above 
the level of the ground, preventing the 
wire from being cut or broken, as well as 
affording an additional ground. The 
ground wire and pipe were stapled on the 
pole when the poles were being erected. 

As the poles on the transmission lines 
are set 90 feet apart the barb wire lines 
are grounded about 58 times per mile; 
this frequent grounding being one of the 
most important points in the protection. 

It was the intention before putting the 
lines into use to place lightning arresters 
in addition to the barb wire, but as they 
were not available in time the lines were 
put into operation without them. 

Our experience with the first series of 
storms showed that well-grounded barb 
wire was a very effective protection, and 
the lines were therefore operated under 
these conditions for one entire summer. 

Recently arresters of the air gap type 
have been installed at the power-house at 
Richelieu as additional protection. 

During one particularly severe storm 
the local distribution lines in Montreal 
and Chambly, which were not protected 
by barb wire, were considerably affected, 
while no effects were felt on the transmis- 
sion lines at all, although trees were struck 
in its immediate neighborhood. 

It was at first thought that the barb wire 
would rust and break down very quickly, 
but after two years’ operation an inspec- 
tion shows that it is in a very good condi- 
tion, and as yet there has never been a sin- 
gle case of it breaking. 


——-— eode 
Wireless Telegraphy in Ireland. 


The British Admiralty continues to 
show its confidence in wireless telegraphy 
by the erection of new stations. Roches 
Point, on ‘the eastern side of the entrance 
to Cork Harbor, has been selected as a suit- 
able location and the work of installing 
the instruments has already been begun. 
When completed this station will be the 
most important on the Irish coast. It is 
believed that Queenstown will be the next 
site selected for the installation of a wire- 
less telegraphy plant by the government. 
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Smoke-Consuming Furnaces for 
Germany. 


In connection with the much-mooted 
coal question, I have already, in reports 
to the department,* called attention to 
the fact that the time seemed to be ripe 
in Germany for the introduction of smoke- 
consuming furnaces, which, as is well 
known, are great fuel savers, writes Con- 
sul-General Guenther, from Frankfort. 
The high price of coal has made the Ger- 
man manufacturers disposed to listen with 
favor to proposals to replace their old- 
style furnaces by apparatus in which low- 
grade coal and coal dust can be burned, 
and which, through almost complete com- 
bustion, are smoke consumers. 

A German imperial commission has been 
making experiments in the consumption 
of coal dust in furnaces, and a recent re- 
port makes special mention of the 
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“Schwarzkopff” apparatus. The Journal 
of the Soctety of Arts has also given a 
brief description of the same. It states that 
it is necessary in the first place to have 
a highly heated fire chamber for the igni- 
tion of the coal dust, for the higher the 
temperature the quicker and more per- 
fect will be the combustion. Contact 
with the boiler walls must be guarded 
against, as this interferes with ignition ; 
the fire chamber must be lined with fire- 
proof material, as it has to be kept con- 
stantly at a certain temperature. It is 
pointed out that such a fire chamber is 
not an inconvenience, but rather a special 
advantage in coal-dust firing, because it 
insures perfect combustion, a high tem- 
perature of the gases at the start, and pro- 
tection against the formation of “needle” 
flames. Also, after firing has ceased—for 
the night, for instance—the heat stored in 
the fireproof walls maintains steam press- 
ure longer and steam is more quickly 
raised in the morning. 

The managers of state institutions have 
been instructed to do all they can to pre- 
vent or to consume the smoke from their 
fires, and, if necessary, to have smoke- 
consuming appliances constructed. Munic- 
ipal authorities have been asked to do the 
same. It would seem a propitious time for 


*See special consular reports, foreign markets for 
American coal. 
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American builders of smoke-consuming de- 
vices to appear on the field. I think it can 
easily be demonstrated that at least some 
American devices successfully prevent the 
formation of smoke and make it possible 
to use low grades of coal, screenings and 
dust, so that the cost of the plant is cov- 
ered by the saving in the cost of fuel in 
two years. It seems to me advisable for 
our manufacturers of smoke-consuming 
furnaces to have experts investigate con- 
ditions here. I am convinced that a large 
and lucrative business can be established. 


lets Ys cutee 
The Decadent Exposition. 
[From Power.) 

The industrial exposition used to be 
an event of importance. In the abstract 
it is the bringing together by the na- 
tions of their best products to compete 
in friendly rivalry for the favorable notice 
of the visitor, and for an award adjudged 
by men who have attained to eminence in 
their several departments of art and in- 
dustry and who are above suspicion of 
partiality. 

In the concrete a set of managers get 
up a gigantic attraction, sell space to in- 
ventors and manufacturers to exhibit 


their wares, charge the public for coming 
in to see them and peddle out every con- 
ceivable right or concession about the place 
which will bring coin to their coffers. The 
result is not a representative showing of 
the products of the country or of the 
world, compared from time to time, tested 
when possible and fairly judged, but a 
heterogeneous collection, every member of 
which is usually “awarded” the right to 
buy a medal for himself or a manufacturer 
who has paid the projectors of the enter- 
prise for the right to furnish them. They 
are coming thick and fast. One is no 
sooner finished than another opens. There 
has come to be a regular set of “attrac- 
tions,’ some of real merit, others very 
much on the fake order, which follow them 
around and live upon them. The indus- 
trial exposition is fast becoming an over- 
grown country fair, a catch-penny specta- 
cle without dignity or value as a record 
of human progress. What is needed to 
restore it to its real dignity and useful- 
ness is to give it a needed rest. Let suff- 
cient time elapse for some progress to 
show between them. Wait for a really im- 
portant occasion and then make the exposi- 
tion a feature of its celebration, not the 
occasion an excuse for an exposition. Let 
it be gotten up under public auspices, as 
a public event, not by private speculators 
as a money-making proposition. Fill the 
spaces with the representative products 
and apparatus of the world, in process of 
operation ; let somebody who knows enough 
and is bold enough determine which is the 
most worthy in the various departments 
and crown it so that the grand prize or 
the gold medal shall mean something. 
This would put several professional pro- 
jectors and a quantity of peddlers and 
showmen out of a job, but it would make 
an exposition mean something. 
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Albert Ladd Colby. 

Mr. Albert Ladd Colby, recently ap- 
pointed a member of the visiting com- 
mittee of the National Bureau of Stand- 
ards, was born in New York city in 1860. 
He was the only son of the late John Ladd 
Colby, M. D., who at the time of his 
death, in 1885, was one of the most re- 
spected practicing physicians in New 
York, being consulting physician for sev- 
eral of the public charities of the city. 

Mr. Colby graduated from the School 
of Mines of Columbia University, in 
chemistry and metallurgy, in 1881. After 
pursuing post-graduate studies he was ap- 
pointed, in 1883, instructor in analytical 
chemistry and chemical philosophy at the 
Lehigh University, South Bethlehem, Pa. 
In 1886 he resigned this instructor- 
ship to accept the position of chief 
chemist to the Bethlehem Steel Com- 
pany, of South Bethlehem, Pa. While 
engaged as such he originated many 
rapid and accurate methods, including the 
designing of special forms of apparatus 
for the analysis of iron and steel. In 1893 
he was made metallurgical engineer to the 
company, a position which he still holds. 

Last year he was appointed one of the 
United States jurors to the Paris Exposi- 
tion, and was also selected by the Associa- 
tion of American Steel Manufacturers as 
their official representative at that exposi- 
tion. He was one of the official delegates 
from the United States to the Interna- 
tional Congress on Methods of Testing 
Materials of Construction, and one of the 
delegates of the American Chemical So- 
ciety to. the Fourth Congress on Applied 
Chemistry, held in Paris last September. 

As secretary of the Association of 
American Steel Manufacturers he has 
taken a very active part in the standard- 
ization of various technical matters con- 
nected with the manufacture and sale of 
steel, for which objects this steel associa- 
tion was formed in 1895, and includes in 
its membership of 38 practically all of the 
large steel and iron companies in Amer- 
ica. Among these technical matters may 
be mentioned the adoption of the weight 
of a cubic inch of steel, 0.2833 pounds ; the 
adoption of uniform tables of allowances 
for overweight in sheared plates, whether 
ordered by gauge or weight; the adoption 
of the standard two-inch test-bar and the 
standard eight-inch test-bar for the de- 
termination of the tensile strength of steel 
and iron; the adoption of standard sec- 
tions for structural material, such as I 
beams, T’s, angles, Z’s, ete. 

As a member of the American Branch 
of Committee No. 1, of the American 
section of the International Associa- 
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tion for Testing Materials, he has taken 
a very active part in the framing of 
the 10 specifications for iron and steel, 
which have just been adopted as stand- 
ards at the fourth annual meeting of the 
American sections of the International 
Association for Testing Materials, held at 
Niagara Falls on June 29. These 10 
standard American specifications cover the 
following important materials: Steel 
castings, steel axles, steel forgings, steel 
tires, steel rails, steel splice bars, struc- 
tural steel for buildings, structural steel 
for bridges and ships, open-hearth boiler 
plant and rivet steel and wrought iron. 
This Committee No. 1 is made up of 34 
members, one-half representatives of steel 
manufacturers, and the other half repre- 
sentatives of the consumers and engineers. 

Mr. Colby presented at the Paris Con- 
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gress on Testing Materials a review of 
these proposed standard specifications, to- 
gether with an exhaustive résumé of the 
American methods now in use for the 
chemical and physical testing of steel. 
This paper has been printed in French and 
German, as well as English, and gave rise 
to as much discussion as any other paper 
presented to the congress. | 

Mr. Colby is an occasional contributor 
to the proceedings of American and for- 
eign technical societies, and to the pages 
of the technical press. He has also fre- 
quently been called upon as expert in pat- 
ent cases involving metallurgical matters 
connected with iron and steel. 

He is a member of the Iron and Steel 
Institute (England), the American So- 
ciety of Mechanical Engineers, the Ameri- 
can Institute of Mining Engineers, the 
American Chemical Society, the Society of 
Chemical Industry, the American Foun- 


Vol. 39—No. 2 


drymen’s Association and the Interna- 
tional Association of Testing Materials. 

It is perhaps safe to say that the Bethle- 
hem Steel Company, with which he is 
connected as metallurgical engineer, gives 
more attention than any other steel com- 
pany in America to the scientific study of 
matters connected with the testing and 
heat treatment of steel, involving the use 
of many forms of scientific apparatus. 
His practical experience in this connec- 
tion has, therefore, put him in a position 
to make him of special value to the Na- 
tional Standardizing Bureau, in indicating 
to them the best manner in which they 
can serve the large and important indus- 
try with which he is connected. 


<>- 


Views, News 


and Interviews 


Mr. Rudyard Kipling may find trolley 
cars “on the road to Mandalay” when he 
takes his next trip to the capital of Bur- 
mah. The Burmah Electric Work Syndi- 
cate, Limited, proposes to establish an elec- 
tric traction system with 20 miles of track. 
Later on it is the purpose of the company 
to increase the number of miles to 40. 
Mandalay, the city in which the syndicate 
has its headquarters, is a city of 200,000 


people and its commercial strength is very 
good. 


ood 


Popocatepetl—that extinct Mexican vol- 
cano whose chief title to fame has been 
earned in the spelling bee and which has 
stood as a stumbling block for pronuncia- 
tion for many years—is for sale for elec- 
trical development. The mountain is one 
of the most beautiful, regular and lofty in 
the world, being 17,000 feet high, and its 
summit is covered with eternal snows. It 
is situated within easy transmission dis- 
tance of no less than five cities, among 
them the city of Mexico, which is about 40 
miles distant. It is stated upon good 
authority that the melting snows furnish 
a constant and considerable source of 
power in the shape of waterfalls. The 
lower slopes of the mountain are clothed 
with primeval forests of pines and it 1s 
understood that a company is in process 


of formation to develop the natural re- 
sources of the mountain, utilizing the 
power of the mountain brooks for elec- 
trical transmission purposes. As coal sells 
for $20 a ton in the city of Mexico 
it seems that the enterprise has every pros- 
pect of success. It is greatly to be hoped 
that among other things that the enter- 
prising promoters will accomplish will be 
to change the name of the mountain to one 
less formidable for English-speaking 
tongues. 
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Electrical 
Patents 


The General Electric Company controls 
an exceedingly simple and ingenious de- 
vice for holding the inner globe of an arc 
lamp, the device also serving as a carbon- 
holder. In the construction shown in the 
patent the side rods of the lamp are con- 
nected by a yoke having a central boss or 
hub which is provided with a vertical 
opening. In this opening is mounted the 
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GLOBE-HOLDER FOR ARC LAMPs. 
holder consisting of a hollow stem or 
shank having a collar at its upper end, 
which collar is provided with a seat that 
received the lower end of the globe. The 
stem is secured in the opening of the yoke 
by means of a screw cap that also closes 
the lower end of the opening through the 
holder. A socket is thereby formed in 
which the lower carbon is seated. The 
lower edge of the above-mentioned collar 
of the holder has inclined faces and a 
sleeve rotatably mounted upon the collar 
has inturned fingers that engage these 
faces. The upper end of the sleeve is pro- 
vided with inturned lugs that engage over 
the shoulder upon the lower end of the 
globe. A packing ring of asbestos is locat- 
ed between the globe and the collar, thus 
serving to make a tight joint and lessening 
the danger of breaking. By rotating the 
sleeve it will thus be scen that the globe 
may be loosened for the purpose of re- 
moving or tightened and locked in place. 

The General Electric Company has ob- 
tained a reissue on a patent for an arc 
lamp devised by Mr. Edward W. Rice, Jr., 
of Schenectady, N. Y., the object being to 
provide an alternating-current lamp which 
will burn with a comparatively steady arc 
under currents of low frequency, and 
through the instrumentality of a single 
arc regulating electrode. The invention 
is capable of use in connection with any 
polyphase current, and consists in pro- 
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viding independent stationary electrodes, 
each of which is connected with one of 
the leads from the circuit. An adjustable 
electrode is arranged in coacting relation 
with all of the stationary electrodes, and is 
connected with the common return wire, 
or, in case two independent quarter-phase 
circuits are employed, this adjustable car- 
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ELECTRIC ARC LAMP. 


bon may have a common connection with 
two of the leads or may be fed by a trans- 
former. The regulating mechanism for 
the carbon is of the ordinary construction. 

A novel idea in electric switches has 
been patented by Allan Cowperthwait and 
Nils O. Lindstrom, the object being to pro- 
vide a construction of contacts which will 
insure a good and Jarge surface and will be 
firmly held in place. They provide a base 
and secure thereto a pair of bell crank 
levers, the long arms of which are substan- 
tially parallel and carry at their outer ends 
pivoted stirrups having seats in which are 
mounted carbon blocks, said blocks thus 
being located against one another, but cap- 
able of being spread apart so that the 
usual knife or switchblade may be in- 
serted between them. The short ends of 
the levers are located adjacent to each 
other and a coiled spring surrounding 
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a stem that is located between the levers 
presses against said short arms and yield- 
ingly holds the carbon blocks in their co- 
acting relation. 
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Engine Builders and Architects. 


At the recent meeting of the Engine 
Builders’ Association of the United States, 
at Indianapolis, some suggestions were 
made for the consideration of architects 
and engineers drawing specifications for 
the installation of steam engines. These 
were put in the form following: 

“The Engine Builders’ Association of 
the United States respectfully submit to 
you the following suggestions in connec- 
tion with specifications for the installa- 
tion of steam engines, and trust that you 
will consider them as reasonable and such 
as you can properly incorporate in your 
specifications. 

“ First. That contracts which provide 
a penalty for failure to deliver in time or 
for failure to meet guarantees ought also 
to provide equal premiums for earlier de- 
livery or better results than specified. 

“Second. That bonds should not be re- 
quired on installation contracts unless 
corresponding bonds for similar amounts 
are given to secure payment. An excep- 
tion always being made in the case of 
government, state or municipal contracte. 

“Third. That settlements, or any part 
of them, ought not to extend beyond three 
months from completion of contract, and 
that delay on the part of the owner ought 
not to delay payment beyond a reasonable 
time. 
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ELECTRIC SWITCH. 


“ Fourth. That a guarantee against de- 
fective material or workmanship should 
not be made to cover a period of more 
than one year from date of shipment. 

“ Fifth. That purchasers of engines 
ought not to be furnished with complete 
working drawings, but simply with gen- 
eral drawings showing the assembled en- 
gine in outline, with such principal di- 
mensions as will answer for building 
foundations, the erection of engines or 
their care.” 
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The Struggle for Industrial 
Supremacy. 


The following has been received from 
Consul Mahin, of Reichenberg : 

Under the above title, Dr. Alexander 
von Peez makes a noteworthy contribu- 
tion to the Munich Allgemeine Zeitung. 
“Not China and not the Transvaal war,” 
he declares, “but the race between the 
great industrial countries—England, Ger- 
many, and the United States—forms to 
cooly calculating politicians the foremost, 
weightiest, and most enduring interest of 
the future. Slowly has England grown 
commercially, more rapidly has Germany 
risen after gaining political unity and 
establishing the protective system, but 
like a storm is the forward movement of 
the United States.” 

After reviewing the progress of England 
and Germany in commerce and manufact- 
ures, Dr. Von Peez passes to the United 
States, “rising in the New World with 
sinister rapidity,” he says: 

Its nationality has its roots in Germanic 
traits. It received, either from its Celtic 
mixture, or as a characteristic of American 
soil, its qualities of unrest, assertiveness, 
and unexpectedness in action. The Ameri- 
can has had the good luck, besides, to draw 
to himself from his two competitors a share 
of their own skill and of their own acquisi- 
tions, through emigration from Germany and 
England. From the combination of all these 
qualities has resulted the undoubted superi- 
ority of a mighty land, stretching from ocean 
to ocean, full of coal and iron and treasures 
of the soil, inhabited by a trained, numerous 
and daring people, spiritually and morally 
undistracted, and ardently devoted to their 
various pursuits. 

The three competing countries now suffer 
from obstacles which hinder their free move- 
ment. Germany has China, England the 
Transvaal, America the Philippines. From 
appearances, the United States will be the 
first to throw off its burden. After that 
country shall be free from the Philippine 


war, its industrial advance upon Europe will 
be fully manifested. 


Dr. Von Peez then considers the various 
commercial treaties and tariff systems of 
the European countries, especially noting 
their defects, and concludes that upon the 
termination of existing commercial treat- 
ies, the relations of European nations to 
the United States should be carefully 
studied, with a view to reciprocity in tariff 
duties and other international dealings. 
The United States displays a conscious- 
ness of victory, he avers. It designs to 
bring agriculture, as well as manufactur- 
ing, to the highest possible state of de- 
velopment. In marked contrast with Ger- 
many and Great Britain, which are both 
great markets for the farm products of 
other lands, the United States shuts out 
any possibility of that nature. Commer- 
cial treaties with that country have there- 
fore, in this regard, no value. What Amer- 
ica can accomplish on agricultural lines 
has been sufficiently shown since 1880. 
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The present shattered condition of 
Kuropean agriculture is mainly her work. 
Now, she contemplates war with other 
European industries, having already sent 
out an advance guard of coal, iron, steel 
and machinery. 

Equally strong in manufacturing and 
agriculture, and pushing her exports with 
great energy, the United States is now ab- 
sorbing Europe’s money. The cash bal- 
ance in her favor in the last three years 
amounted to $1,600,000,000. Through 
this, that country can exercise a very im- 
portant influence on Europe’s rate of in- 
terest. 

After enumerating a variety of manu- 
factured wares which our country is send- 
ing to different parts of the world, Dr. 
Von Peez explains: 


And with all this, the United States has 
not yet unbuckled one piece of the almost 
impenetrable armor in which she is encased, 
while demanding open doors of others every- 
where. Our opportunity comes with the 
commercial treaties. What should first be 
done in defense is to follow the example, in 
regard to tariffs and trade treaties, which the 
United States has set for us. At the Euro 
pean seashore (England is included herein), 
a tariff should be established counter to 
that of the Union, while the European na- 
tions should arrange tariffs touching each 
other which would not materially differ from 
those now existing. But only the restoration 
of the tripartite imperial alliance would offer 
all those guarantees which are requisite in a 
matter of such great importance. It is prob- 
able that the yet powerful but much-threat- 
ened Great Britain would not remain far 
from such a union. 

What will the United States do? That is 
her affair. We only follow her exam- 
ple. Perhaps she will propose an under- 
standing. But what says Ranke? “It is 
not in the nature of predominant forces to 
restrict themselves; boundaries must be es- 
tablished for them.” A people so young, acute 
and rich in future possibilities as the citi- 
zens of the Union will find boundaries to 
their aspirations only when they see that 
attempts at further conquest will be met with 
vigorous resistance. 


> 
The National Automatic Telephone 

Company’s Pan-American Exhibit. 

In its exhibit at the Pan-American Ex- 
position, situated in the Electricity Build- 
ing, the National Automatic Telephone 
Company, of Chicago, is displaying a com- 
plete and very simple system of auto- 
matic telephones and switches, showing in 
effect an exchange working without a cen- 
tral operator. The same company exhib- 
its also a party line system of a selective 
character which is stated to be of prac- 
tically unlimited capacity, thus overcom- 
ing a great objection previously existing 
to party line circuits. The line is of the 
lock-out type and connection once secured 
is held against interruption either from 
listening and talking or ringing until the 
conversation is finished. 

The switches for the central exchange 


service are operated by a step-by-step — 


mechanism with a simple multiplying ar- 
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rangement which permits installations up 
to any reasonable number of stations. In 
its operation this device is exceedingly pos- 
itive and simple. It was illustrated and de- 
scribed in the ELECTRICAL REVIEW for 
June 8, 1901. The exhibit at Buffalo is 
in charge of Mr. O. A. Estes. 


The Cairo-Cape Telegraph. 


The construction of the now famous 
Cairo-Cape telegraph line is keeping pace 
with the building of the railway between 
Mombasa and Victoria Nyanza. Four 
hundred and eighty miles of this part of 
the line had been completed last Decem- 
ber and 45 stations opened. Between 
Mombasa and Nairabi, a distance of 310 
miles, three wires are in use and from the 
latter point only two. Between Railhead 
and Port Florence, the terminal of the 
Victoria Nyanza section, a temporary line 
is in use, but from Port Florence to 
Sutebbe, the capital of the Uganda pro- 
tectorate, the line is completed. An inter- 
esting feature of the construction of this 
line is the use of trees instead of poles, 
experience having shown that living trees 
do not suffer from the attacks of the white 
ants like the poles. Insulators have large- 
ly been done away with by the use of 
tarred hemp cords for fastening the wires 
to the trees. =~ 


ape 
An Electric Pumping Plant in 
Scotiand. 


An elaborate electric pumping plant has 
lately been introduced in a Scotch coal 
inine and the figures representing com- 
parative costs of the new system and sys- 
tem pumping are very interesting. In 
the original pumps, working against a 
head of 581 feet, there were three lifts, 
a duplex pump working 160 feet, another 
duplex pump working 311 feet and a buck- 
et pump working 110 feet. These required 
seven men for attendance in working and 
consumed 14 tons of coal per day of 24 
hours. The plant ran seven days a week 
and the annual total cost of pumping, 
without allowing for maintenance, etc., 
was approximately $20,000. The new plant 
consists of a horizontal compound condens- 
ing engine driving a 130-kilowatt gener- 
ator. The pumps, of the three-throw min- 
ing type, with plungers 11 inches in 
diameter by 18 inches stroke, deliver 500 
gallons per minute against a head of 600 
feet. Three men can take care of the 
plant, which runs for only eight hours per 
day out of the twenty-four, and the coal 
consumption has been reduced to two and 
one-third tons per day. The total work- 
ing cost now amounts approximately to 
$2,400 a year. 
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Electric Sinking Pumps. 

In the development of a mine the first 
pump required is a sinking pump, to force 
out the water which collects in the shaft 
as it is sunk to the ore. 

A sinking pump occupies a place 
unique. It is called upon to perform work 
under entirely different conditions from 
those met by any other class of pumping 


ELECTRICAL REVIEW 


great advantage, as condensation losses 
greatly impair both the efficiency and the 
actual operation of steam pumps under 
such circumstances. 

The Jeanesville “Triplex” sinking 
pump, shown in the illustration, is built 
complete with a water-proof direct-current 
motor. Three single-acting plungers are 
driven by cranks 120 degrees apart, re- 


ELECTRIC MINE SINKING PUMPS. 


machinery. While economy and smooth- 
ness of operation are desirable, the com- 
manding features are: Absolute reliability 
of operation; capability of pumping both 
air and water, and condensation into a 
small place with regard to accessibility of 
vital parts, and lightness of design com- 
bined with strength. 

The application of electricity to thig 
work eliminates a number of objectionable 
features common with steam sinkers. The 
pumping can be effected without heating 
up the shaft, while the economy is marked 
over a steam pump. When the pump is 
stopped there is no waste of current. 
When the mine is located in districts con- 
taining power current the first cost of in- 
stallation on an electric pump is much less 
than that of a steam outfit. 

In sinking a shaft from an inside slope 
or tunnel, situated a long distance from 
the boiler, the electric sinker shows to 


sulting in a continuous stream of water 
without jar or shocks to the pipes. The 
water cylinders are cast in one piece, while 
ample proportions insure the strength and 
wearing qualities of valves, plungers, 
guides, connecting rods and crank shaft. 
An iron frame encloses the gearing, which 
runs in oi]. While the illustration shows 
a direct-current motor coupled to the 
pump, the frame is so designed as to re- 
ceive a standard polyphase motor if de- 
sired. The pump is made by the Jeanes- 
ville Ironworks Company, of Jeanesville, 
Pa. 


Professor Dewar, in a recent lecture 
before the Royal Society, reduced hydro- 
gen to a solid and announced that a tem- 
perature had been produced which was 
eight or ten degrees lower than this, or 
within nine degrees of the absolute zero. 
He is sanguine of success in the liquefac- 
tion of helium. 


A New Telephone Desk Set. 


The telephone desk set shown in the 
accompanying illustration is intended for 
service on either long-distance or local 
lines and for work either on central energy 
or other systems, including intercommuni- 
cating installations. It is of what is called 
the “Bell type,” with a heavy cast metal 
base, the upright being of copper. Con- 
tacts are all in the base of the instrument 
and are all platinum pointed. It is 
claimed that this method insures great 
strength, so that in case the instrument 
falls to the floor it will not be injured, 
and at the same time protects the con- 
tacts from dust and dirt. All of the parts 
-of the transmitter are of heavy cast brass 


A New TYPE oF TELEPHONE DESK SET. 


and the receiver is of the bipolar type 
with permanent adjustment and a water- 
shrunk bard rubber shell. The induction 
coil is silk wound and is mounted on a fibre 
base with nickel binding-posts. The in- 
strument, which is made with or without a 
button in the base, is manufactured by 
the Haines & Noyes Company, Incorpo- 
rated, Chicago, Ill. 


— 


An electric company, known as the 
Societe Hellenique d’Electricite, has se- 
cured franchises for the lighting of Cala- 
mata, Syra and Patras, the latter being 
the most important seaport town of Greece. 
The same company also holds a concession 
to build an electric line between Athens 
and Piraeus, a distance of five miles. The 
Thomson-Houston system has been adopt- 
ed and the greater part of the equipment 
for these enterprises will be purchased in 
the United States. 


48 


An Enlarged Manufacturing Plant. 

One of the most modern and best 
equipped electrical plants for the manu- 
facture of telegraph instruments and elec- 
trical supplies is that of the Bunnell 
Telegraphic and Electrical Company, at 
Milford, Ct. This plant, formerly owned 
by the National Electric Manufacturing 
Company, has been recently entirely re- 
modeled and installed with the latest 
modern machinery by the Bunnell Tele- 
graphic and Electrical Company, to be run 
in conjunction with its New York fac- 
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house for finished goods which are ready 
for shipment. Another, 40 by 60 feet, 
furnishes room for raw material and brass 
work. The foundry and japanning plant, 
in which all the castings are made and the 
japan finish put on the bases of the in- 
struments, are situated at the rear of the 
main factory. 

Facilities for shipment of orders and 
the handling of goods are excellent, as the 
factory lies within 300 feet of the New 
Milford freight depot on the main line of 
the New York, New Haven & Hartford 


New FACTORY oF THE BUNNELL TELEGRAPHIC AND ELECTRICAL CoMPANY. 


tory. The factory itself is 380 feet in 
length by 50 feet in breadth, and has up- 
ward of 100 hands employed in it. 

In the main building jack shafting is 
run through its entire length. On the 
extreme end, in the west wing, is a com- 
plete plating plant for plating various 
metal finishes. In the next department 
to this is a buffing room and a forge for 
polishing machinery. In the basement, 
beneath the entire end of the east wing, 
are situated a carpenter shop and wood- 
turning plant; in this department the in- 
struments are finished and sent up to the 
assembling room. On the floor above this 
are 24 high-speed wire-covering machines, 
where all the wires for winding the mag- 
nets and other connections are covered. 
Next to this is the call-box and switch- 
board department. The building is so ar- 
ranged that most of the machinery de- 
partment is located in the west end, and 
the assembling and fitting department 
in the east end. A stock-room for fin- 
ished parts of the instruments is on the 
second floor in the centre of the factory. 
Among the additions in mechanical equip- 
ment are three new automatic screw ma- 
chines and about 30 different types of 
lathes, including turret lathes. 

The factory is entirely lighted with elec- 
tricity, which is furnished by a well- 
equipped lighting plant in the dynamo 
room. These dynamos are also used for 
testing purposes. | | 

The present capacity for output in this 
factory alone is from 700 to 800 instru- 
ments a-day. | 

In connection with the main building 
are three smaller buildings, one of which, 
50 by 75 feet, is used as a large store- 


Railroad, a track of which runs within 
a few feet of the shipping department. 

The illustration shows the front view 
of the building as it faces the railroad. 
This company also operates a factory and 
maintains salesrooms at 110 to 120 Beek- 
man street, New York. 
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Independent Telephony in Eastern 
Cities. 

At a meeting of the directors of the 
Telephone, Telegraph and Cable Company 
of America, held in New York, July 9, 
Judge James M. Thomas, of Cleveland, 
Ohio, president of the Independent Tele- 
phone Association of America, was elected 
president of the company to fill the va- 
cancy caused by the resignation of Mr. W. 
J. Latta. It is believed that an aggressive 
policy will follow Judge Thomas’s elec- 
tion. 

In the daily newspapers Judge Thomas 
is quoted as having said: “I came here 
from Cleveland to take charge of the op- 
eration and construction of an independ- 
ent telephone system in New York and 
Boston. Plans are also being laid for the 
construction of a long-distance trunk line 
between the two cities. It is the inten- 
tion of the Telephone, Telegraph and 
Cable Company to pursue an aggressive 
policy in the East, where the independent 
telephone movement has been practically 
neglected. 

“The construction of a system in New 


REPORTING ARTILLERY TARGET PRACTICE BY MILITARY TELEPHONE AT THE PEEKSKILL 
. MANŒUVRES OF THE New YorE NATIONAL GUARD. 


Death of Mr. John H. Cheever. 


Mr. John H. Cheever, president of the 
New York Belting and Packing Company 
and Mechanical Rubber Company, died 
July 9, at his home at Wave Crest, Far 
Rockaway, New York city. Mr. Cheever 
was seventy-seven years old and has been 
an invalid for six years. He is survived by 
a widow and four children, one of whom 
is Mr. H. Durant Cheever, managing di- 
rector of the Okonite Company. 


York and Boston will cost about $9,- 
000,000.” 

It is stated that a movement has been 
begun in New Jersey to combine all of the 
independent. telephone companies in that 
state in the Interstate Telephone Company 
which was organized a few days ago. A 


trunk system is contemplated by which 
this company will obtain an entrance into 
the city of Philadelphia. 
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The Telephone at the New York Na- 
tional Guard Artillery Man- 
ceuvres. 

During several weeks past the various 
arms of the National Guard of the State 
of New York have been holding summer 
encampments and manceuvres at and near 
Peekskill. One of the most interesting 
developments that has occurred in con- 
nection with the drills and other man- 
ceuvres held there has been the work of 
the Signal Corps, especially in connection 
with the stringing and installation of tele- 
phone and telegraph lines under the con- 
ditions of actual military service in a 


campaign. 


~ 3 


‘ 
r 
>a 
> p 
’ x vmo i 
er Ga a) 
d A ¢ K 
7 g 
x 
į b 
EA 
: p 
K kal, 
r4 r 
k 


i 
45° 


w 
< >ra. 


Ps . wt 
L +e 


ELECTRICAL REVIEW 


phone line under service conditions and 
to report the results of the shots over 
it. 

The line was reeled off at a good speed 
through bushes, ‘across roads, over walls 
and fences, following the Jay of the land, 
about three miles of it being put up and 
installed ready for service in two hours. 
The insulation resistance of the line was 
almost zero and it was trodden into the 
mud of roads by the feet of men and 
horses, run over and cut by wagons and 
guns, and in general suffered about the 
same mutilation as such a line would in 
the real warfare. The telephones were 
made for the purpose by Corporal M. C. 
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in firing 20 shots was only 40 minutes. 
The work was done under the general 
supervision of Lieutenant-Colonel N. 
B. Thurston, Inspector of Artillery, 
N. G. N. Y., who is shown seated at the 
telephone in one of the accompanying il- 
lustrations. It was found that not only 
was the target practice greatly improved 
in speed by the almost instantaneous re- 
porting, but that many questions could be 
asked and answered; such, for example, 
as regarded the explosion of the shells, the 
damage done the target by various kinds 
of projectiles, ete. It was noticed often 
during the tests that the report of the 
striking of the shot was received before 
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THE First SIGNAL Corps N. G. N. Y. BurLpixng A FIELD TELEPHONE LINE. 


In the artillery practice, which consisted 
in firing at a target about 1.8 miles away 
from the battery with three-inch field 
pieces, charged with shrapnel and other 
projectiles, one of the causes of delay in 
the past has been to obtain accurate in- 
formation from watchers situated near the 
target of the flight of each shot and the 
result of its impact, and hitherto this has 
been sent back, sometimes through one or 
more relays, by means of the “wig-wag,” 
or flag signal code, which is slow in opera- 
tion; this slowness has necessarily limited 
the amount of information received. This 
year it was determined to let the First 


Signal Corps construct a field tele- 


Sullivan, of the First Signal Corps, who 
is an electrical engineer in private life and 
to whose great interest in military signal- 
ing matters much of the proficiency of the 
First Corps is due. The telephones had 
very powerful transmitters, operated by 
four cells of dry battery, and powerful in- 
duction coils and satisfactory talking was 
had across the bad line mentioned, al- 
though after interruptions it was dithcult 
to ring through the line. The result was 
bevond all expectation. 

In former years the firing of 20 care- 
fully aimed shots and the reporting of 
the results occupied about two hours. 
This year the average time of the batteries 


the detonation of the exploding shell at 
the distant target was heard. It requires 
only something like eight seconds for 
sound to traverse the distance. 

The larger of the two illustrations shows 
the general method of stringing the wire 
across country. At this particular point 
a tree on the side of the road was utilized 
(by splicing it out with one of the short 
poles carried by the man in the fore- 
ground, the tree being too low) to carry 
the line across the road. As a general 
thing, however, the line was laid along the 
surface of the country, through bushes 
and wet grass and across roads, without 


reference to its character. 
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A System of Remote Control. 

It is often necessary or desirable to con- 
trol groups of lamps, motors, etc., either 
from the central station or some point at 
some distance from the place at which 
these translating devices are installed. 


(2) Rheostet 


S.P D.T. Switch 


ELECTRICAL REVIEW 


es for the conducting circuit a No. 10 flat 
twin cable is recommended, while for the 
common return a single wire of about 
No. 10 gauge is all that is necessary. Oper- 
ated in connection with an alternating-cur- 
rent circuit the switches may be worked by 


No. 10 B.&S. Flat Twin Cable 


Common Return 


CONNECTIONS OF SWITCHES FOR REMOTE CONTROL SysTEM. 


The system which is here illustrated has 
been brought out by the General Electric 
Company to fill this need. 

The switches which are used in connec- 
tion with it are so constructed that any 


SINa@LE-PoLe SwitcH, REMOTE CONTROL 
SYSTEM. 


number of them, up to 10, can be placed 
in series and operated by a single-pole 
double-throw switch at the controlling 
point. Such switches have found con- 
siderable use where there are customers 
who desire power, for example, only dur- 
ing certain hours, or in case a number of 
large transformers are banked for power 
or light distribution so that some of them 
may be cut out during the light load peri- 
od, thus avoiding transformer losses. 
In multiple arc lamp lighting for streets, 
for example, the lamps can be run direct- 
ly from the main distribution circuits by 
placing a small switch at each lamp or 
group of lamps and arranging all of the 
switches upon the circuit in series. The 
switches are made up with or without an 
iron box, as desired, the accompanying 
diagram showing the method of connec- 
tion. The rheostat indicated is placed in 
the circuit in order to limit the flow of 
current. when less than the maximum num- 
her of switches is used with fhe given 
definite potential. In wiring these switch- 


the exciter current. The energizing cur- 
rent is used only when the switches are 
being opened and closed and should not be 
left on for any length of time. A special 
switch, which is shown in one of the illus- 


DouBLE-PoLE Switcu, REMOTE CONTROL 
SYSTEM. 
trations, and which remains permanently 
opened except when it is being operated, 
has been devised for use in connection with 
this system. 


ENcCLosED Tyre DouBLE-PoLe Switcu, 
REMOTE CONTROL System. 
Electricity and the New York Central 
Tunnel. 

Concerning the application of electricity 
to the trains of the New York Centra] 
Railroad in the tunnel north of the Grand 
Central Station, President Newman is re- 
ported as having said that he had not yet 
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had time to familiarize himself thoroughly 
with this feature of the road’s require- 
ments, but had made requests for reports 


on these conditions. He said that no for- 
mal complaint from any one on the pres- 
ent service had reached him. Great diffi- 
culties were to be overcome before elec- 
tricity could be substituted for steam. The 
passenger switching connected directly 
with the tunnel, and while motors could 
be built to draw the trains through the 
tunnel he feared the plan would not be 
practicable because of the complicated 
switching arrangements. 


——--e@e —__— 


Telephone Call Registers. 


Measured service has not been a very 
important feature of independent tele- 
phone work, but the Bell companies have 
for a long time regarded it as a valuable 
and profitable portion of their business. 
The instrument here shown is a call regis- 
ter made by the American Toll Telephone 
Company, of Cleveland, Ohio. The reg- 
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TELEPHONE ae REGISTER. 


ister notifies the central operator and 
keeps an accurate account of all outgoing 
calls, thus saving disputes between the 
subscriber and the central office, as the 


SPECIAL SWIrcH FOR CONTROL CIRCUIT. 


register is in plain view of the subscriber. 
It is claimed that this machine can not 
be manipulated fraudulently, and that it 
is impossible to obtain signals by pounding 
or rapping the box as has sometimes been 
attempted. The instrument, it is stated 
by the makers, can be attached to any 
telephone. 
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July 13, 1901 


Some New Types of Electric 
Automobiles. 
The accompanying illustrations exhibit 
three new types of electric automobiles re- 
cently produced by the Electric Vehicle 


ELECTRICAL REVIEW 


four, seven and fifteen miles per hour, but 
a switch is provided whereby the maxi- 
mum speed may be increased to twenty 
miles an hour when necessary. Under 
normal operation its radius is forty miles 


Fic. 1.—ELECTRIC TOWN AND COUNTRY RUNABOUT. 


Company, of New York. In Fig. 1 is 
shown a light town and country runabout. 
This is an exceedingly small and compact 
vehicle, but very substantial in construc- 
tion and built to withstand ordinary city 
and suburban uses. The total weight of 
the vehicle, including the battery, is only 
875 pounds. Batteries of the new “Exide” 
type are used, 20 cells being installed on 
the vehicle, and it is claimed that its run- 
ning radius is about 40 miles on a single 
charge. A single motor is used on this 
vehicle, which has both the controller han- 
dle and the steering rod at the left-hand 
side, leaving a clear space in front of the 
seat. Three speeds ahead and two back- 
ward are provided, and the weight of the 
battery is distributed conveniently on both 
the front and rear axles. The vehicle is 
hung low, making it easy of access to the 
passengers. 

Fig. 2 shows a wagon specially designed 
for the use of fire chiefs, chiefs of police, 
electric light and railway inspectors and 


at each charge. The vehicle is provided 
with a red headlight and an 11-inch 
gong. A detachable box at the rear is 
provided for tools and supplies and a top 


is also used in connection with it for in- 
clement weather. The fire chiefs of 
Holyoke, Mass., and San Francisco, Cal., 
and the chief of police of Hartford, Ct., 
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Fie. 3.— ELECTRIC TONNEAU. 

as well as the superintendents of numerous 
electric light companies, have already been 
provided with these vehicles. 


other officials of this character. The gen- 
eral design of the vehicle is well shown in 
the illustration. Its normal speeds are 
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In Fig. 3 is shown a vehicle known as a 
tonneau. The makers contend that this 
vehicle disposes of the criticism that pres- 
ent-day automobiles look like carriages 
lacking a horse. The general lines of the 
body design have followed those that have 
found favor abroad in gasoline propelled 
vehicles. The operator’s seatis large enough 
to accommodate two passengers comfort- 
ably, and the tonneau body provides com- 
fortable accommodations for two more. 
This body is removable and either a surrey 
seat, accommodating two passengers, a 
rumble seat for an attendant or a hamper 
for light luggage may be used in place o. 
it; or, if desired, the space may be left 
vacant to carry heavy luggage. A double- 
motor equipment is provided on this vehi- 
cle and the battery is distributed over the 
front and rear axles, equalizing the weight. 
< 

The Lackawanna Railroad to Use 

Telephone Despatching. 

A press despatch from Scranton, Pa., 

under date of July 9, states that General 


Fia, 2.—ELECTRIC AUTOMOBILE FiRE CHIEF’s WAGON. 


Superintendent Clarke, of the Delaware, 
Lackawanna & Western Railroad Com- 
pany, has made the announcement that 
despatching on his road will all be done 
by telephone instead of telegraph in a few 
months, and that it is expected by this 
means to realize a saving of 60 per cent 
in the salaries of telegraph operators. The 
telephone system has been placed on the 
Morris & Essex branch where it has been 
in successful use for some time and it is 
now being put in on the Scranton branch. 
The telephone will be given a thorough 
trial on the branch lines and if it proves 
successful, as it is practically a foregone 
conclusion that it will, it will be put in 
general use on the main line from New 
York to Buffalo, totally superseding the 
telegraph. This will be the most impor- 
fant announcement for the use of tele- 
phones for telegraph on railroads ever 


instituted. 
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A New Type of Current Regulator. 


The accompanying illustrations show 
various types of a machine called by its 
maker, the Erie Exploration Company, 
New York, the rheocrat. It is intended 
to take the place of the familiar rheostat 
for a number of purposes and finds espe- 
cial use in connection with theatre light- 
ing or wherever else it is necessary to dim 
gradually a considerable number of in- 


ELECTRICAL REVIEW 


a great economy of current consumption 
is insured by the use of this device. It is 
evident that in ordinary theatre work, 
especially where rheostats are employed 
for dimming, a very considerable propor- 
tion of the current is used up for heating 
the rheostats, whereas with this ma- 
chine there are no wasteful effects. In 
connection with motors a slower frequency 
is used on account of the high inductance 
of both armature and field circuits of or- 
dinary motors. 
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Fig. 1.—ELECTRIC C 


candescent lamps. It is used also in con- 
nection with electric heaters and may be 
used as a regulator for electric motors. 
The method by which the apparatus 
works may briefly be stated 
as cutting off the current ps 
from the controlled line at | 
regular intervals and for | 
certain periods, depending 
upon the action desired, 
and doing this so rapidly | 
that in the case of electric | 
lamps no fluctuation is no- | 
ticeable to the eve. The 
current-consuming devices 
are cut into and out of cir- 
cuit with great rapidity, the 
proportion of time in to | 
time out being variable at 
will. The construction of 
the device, as shown in Fig. 
1, is so simple as to require 
no further explanation. It 
is stated that for theatre 
dimmers the apparatus has 
been found exceedingly effective. When 
driven by the motor at such a speed that 
the frequency of interruption is not less 
than 20 times per second it is stated that 
no fluctuation or flicker is noticeable on 
incandescent lamps in circuit, and that 
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URRENT REGULATOR. 
Weather Bureau Wireless Telegraphy. 
The Weather Bureau will establish wire- 
less telegraph communication between San 
Francisco and the Farallone Islands, 
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which are 30 miles from the Golden Gate. 
It is believed that this will greatly aid the 
Bureau in forecasting the weather and 
that navigation will be made less danger- 
ous in the heavy fogs to which the region 
is subject. 
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A Novel Push-Button. 

The accompanying illustration shows 
a signaling device of the push-button va- 
riety, intended to be used in dining-rooms 
and other places where it is desired to give 
bell signals by a pressure of the foot. 
The apparatus is flat and is adapted to be 
slid under a carpet or rug without in any 
way defacing the floor covering. Pressure 
of the foot upon it causes the upper and 
lower parts to come together and establish 
electrical contact, sending in a signal. It 


PusH-BUTTON OPERATED BY THE Foor. 


is claimed by the maker, the Renim 
Specialty Company, Boston, Mass., that 
this little apparatus has many elements of 
merit over other forms of push-button now 
in use for the same purpose. Not only 
does it require no cutting of the carpet, 
but, as it takes a rather heavy push to 
operate it, it is not likely to be accidently 
worked, causing confusion in the kitchen 
or elsewhere. 
—_- -@- 

Emperor William a Traction Magnate. 

A report comes from Germany by way 
of London that the Kaiser is finding time 
enough outside of building a navy and 
equipping armies to take a hand in the 
development of the electrical railways 
of his domain. Two engineers who have 
been in Germany of late say that the 
Emperor is a partner in Siemens-Halske 
firm, which is building the rapid transit 
line from Hamburg to Berlin and which 
proposes to run cars from the coast to the 
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Fic. 2.— ELECTRIC CURRENT REGULATORS FOR TEN INDEPENDENT LINES—THEATRE DIMMERS. 


capital at a rate of 100 miles an hour. 
The Emperor is contributing part of his 
private fortune to this enterprise, and be- 
lieves that he is setting an example in 
electrical development which will be fol- 
lowed by others. 
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A Handy Torch for Telephone Work. 


The Bridgeport Brass Company, New 
York, is manufacturing a very handy 
gasoline torch which can be used for 
soldering telephone terminals, etc. The 
torch will generate a temperature of over 
2,000 degrees, and will maintain a steady 
blast for two hours or more. The handle, 
as shown in the illustration, can be ad- 
justed to any desired position by loosen- 
ing at the point where it is clasped to the 
body. One of the features of the torch 


ELECTRICAL REVIEW 


A New Type of Metallic Gasket. 


The metallic gasket illustrated in the 
accompanying engraving is of a type 
which unites a number of interesting 
points of convenience, economy, simplicity 
and satisfaction. It consists of a ring of 
copper, inside of which is formed a ring 
of soft alloy metal, the alloy ring being 
made of wire of a larger gauge than the 
copper wire employed in the outside ring. 
The effect of compressing the gasket when 
it is put in place is greatly to expand the 


Fras. 8 AND 4.—ELECTRIC CURRENT REGULATOR". 


is that it generates its own gas and does 
not need an air-pump for generating; this 
enables it to be more readily handled in 


A NEw METALLIC GAsKET. 


difficult positions, such as the top of tele- 
graph poles, etc., where one hand only can 
be used in operating the torch. It is 
equipped with a paint burner, which can 
he attached to the end when used in burn- 
ing paint, 


soft metal ring, making it fit accurately 
all of the surfaces in contact, and, it is 
claimed by the makers, insuring a tight 
fit. The soft metal can hardly fail to 
flow into all the inequalities of the faces 
of the flanges while the copper ring holds 
it and prevents it from spreading out 
sideways, thus maintaining a tight joint. 
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The gaskets are made by the Merwarth 
Metallic Gasket Company, of New York 
city. 
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Calcium carbide was first made in the 
United States in 1893, 
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ELECTROMAGNETS FOR HEAVY 
LIFTING. 


BY GEORGE E. WALSH. 


The use of electrically energized lift- 
ing magnets on cranes and conveyors has 
not yet been as extended in this country 
as their value might seem to indicate; but 
their installation in many large shops and 
steel works in the last year or two shows 
that they are gradually being appreciated, 
and the electrical engineer must become 
more familiar with them to prove of all- 
round value. The Pennsylvania Steel 
Company has an electromagnet capable of 
lifting a 10-ton mass of steel or iron, and 
it is employed to pick up the mass from 
the furnace and convey it to the presses 
or other parts of the shop. This enor- 
mous magnet is fairly illustrative of the 
changes that are being effected in modern 
progressive shops and mills. 

There are few shops or mills of any im- 
portance which do not have an electric 


plant installed to-day, either to supply 


power or light; but 10 years ago the re- 
verse was actually the case. Few of those 
which handled bulky magnetic ore and 
material were equipped with electric light 
or power, and consequently the electro- 
magnet was not in favor. In order to use 
it for lifting it was necessary to install an 
electric plant for this purpose alone, and 
with insufficient data at hand to show that 
the magnets could be made profitable not 
many were willing to go to this extra ex- 
pense. The early experiments with power- 
ful magnets were conducted chiefly in 
laboratories, and, although Joule, Roberts 
and Sturgeon succeeded in producing 
electricalty excited magnets with a lifting 
power of 2,000 and 3,000 pounds, they 
were not considered of commercial value. 

Powerful electric magnets to-day are of 
the greatest use and economy in shops and 
mills where heavy magnetic material is 
constantly being handled. Unless the 
magnets are powerful and the bulk of the 
material to be handled presents a smooth 
face to the magnet, they are practically 
worthless; but in steel mills, boiler shops, 
rolling mills and locomotive repair shops 
they have an abundance of opportunity 
to prove their economical worth. In the 
rolling mills in particular the magnets 
are to-day employed on quite a consider- 
able scale. A steel plate 40 or more feet 
long and 8 feet wide, as it comes from 
the rolls, is an awkward article to handle. 
Whether coming from the straightening 
rolls or the “hot-bed” to the shears, or 
from the latter to the inspecting beds and 
stock piles, the plate must be carried by 
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overhead traveling couveyors or on roller 
tables. When carried by the overhead con- 
veyors the plate must be attached by hand 
labor to hooks, or if roller tables are used 
considerable expense must be incurred in 
building long tables. 

The modern and most economical way 
is to carry the plates by means of over- 
head conveyors equipped with powerful 
electromagnets. The sheets of steel are 
then handled quickly and easily whether 
being carried to the shears or being loaded 
on cars. The magnets are simply lowered 
to the surface of the plates, and the elec- 
tricity is turned on. According to the 
figures supplied by the mills using electro- 
magnets for lifting purposes there is a dis- 
tinct saving in cost of operating as well 
as in time. One man can manage the 
work that three and four were required to 
do under the old system. In speed there 
is a saving from 20 to 30 per cent be 
cause the plates can be picked up quickly, 
and dropped at will when the operator 
opens the switch. One man is thus en- 
abled to operate one huge conveyor sup- 
plied with electromagnets, picking up, 
carrying and stacking heavy plates in 
much less time than several men could do 
the same work in the old way. 

Some of the old objections to using elec- 
tromagnets for this purpose have been re- 
moved in recent years. Magnets are made 
so powerful to-day that there is little 
reason why they should be overloaded, and 
thus invite the danger of breaking the 
connection. Likewise the risk of the cur- 
rent being shut off suddenly and unex- 
pectedly is very small indeed, and the 
number of times a magnet drops the load 
through this cause is almos: infinitesimal. 
In inspecting plates the fact that the mag- 
nets can suspend the plates overhead so 
the underside can be easily examined 
makes this method very acceptable. Not 
more than two or three accidents with 
electromagnets have been reported in this 
country in the last five years, and in these 
cases carelessness was at the bottom of the 
trouble. 

The success of the electromagnets de- 
pend upon the cost of the power supplied 
by the current, and upon the design of the 
magnets. The former is not great, and 
the current consumption depends both 
upon the design of the magnet and upon 
the winding of the coils. The power of the 
magnet is always much in excess of the 
ordinary work required of it. Thus a 
magnet with a capacity of 3,000 pounds 
should be operated on 1,000 watts, but the 
full power of it, under favorable eircum- 
stances, may be inercased to 10,000 
pounds with the same power consumption. 


ELECTRICAL REVIEW 


It would not be safe, however, to attempt 
such lifting power except at rare intervals, 
and then always with everything free 
under the weight, if the connection bet ween 
the magnet and the article should break. 

The designing of electromagnets is oneof 
the most important parts of the work. Here 
everything is determined by the skill and 
science of the designer, for poor workman- 
ship may produce a magnet that will prove 
uneconomical and unsatisfactory in every 
way. The cost of operation and mainte- 
nance is practically decided by the proper 
designing and winding of the coils. This 
can not be determined in any individual 
case unless the needs of the magnet are 
first clearly understood. A high current 
density, where it is not required, will cause 
loss of energy and increase the liability 
to burn-out. But copper is expensive ma- 
terial, and the lower the current density 
the greater must be the amount of this 
material employed. By using a high cur- 
rent density one is enabled to reduce the 
initial cost of the magnet and shorten the 
magnetic circuit, using power therefor 
at its highest efficiency. 

How then can the electromagnet be de- 
signed so that both of these dangers can 
be avoided, and a happy medium can be 
reached between them? This really de- 
termines the skill and ability of the de- 
signer, and it is something that every 
manufacturer considers carefully to-day in 
ordering an electromagnet for lifting pur- 
poses. 

In the first place the designer must in- 
quire how often the magnet is to be used, 
and what character of material it is to 
lift. Ifthe magnet is to be employed only 
occasionally the density of the current 
should run high to save the cost in cop- 
per; but where the power is to be emploved 
almost continually for heavy lifting the 
current density should be lower and the 
initial cost in copper made heavy to save 
losses in the end. This is only a general 
rule to follow, but it is a pretty safe one 
for a designer to follow for ordinary cases. 

The caleulation of a magnetie circuit 
is first dependent upon the amount of 
magnetism required, and then the short- 
est magnetic path should be designed 
which will have room sufficient for wind- 
ing strong enough to drive the required 
magnetic flux. In arranging the magnetic 
circuit precautions against leakage have 
to be taken, and liberal allowances must 
be made for this leakage in order to be 
sure of no risk. The magnet which will 
exert the greatest direct lifting power is 
the one that has the shortest and most 
compaet cireurt, but it is sometimes neces- 
sary to have different forms of magnets 


Vol. 39—No. 2 


for different kinds of work. The form best 
adapted to picking up heavy steel bars or 
plates is not the best for picking up several 
smaller plates or articles at the same 
time. When the magnet is required to 
handle only one form of plate or object 
at all times, the design of it is easily de- 
termined beforehand. 

The old common form of magnet was 
the horseshoe shape, and for years this has 
been considered the best; but for mechani- 
cal work in shops this has not proved al- 
ways to be the case. In fact, this form is 
rarely used, especially in roller mills, be- 
cause of the excessive leakage produced 
and the poor form for attaching to the 
wide face of plates. A group of small 
magnets has been found better for such 
work, and this has long been a favorite 
way of constructing the lifting magnets 
for mill work. In roller mill work the 
special form of the magnet is so important 
that considerable has been said about it. 
Magnets that on a straight pull have lifted 
10,000 pounds have refused to lift long, 
thin steel plates weighing only 1,000 
pounds. 

In plate-lifting to-day the magnet is 
usually constructed so that it will present 
a straight line to the bend of the long thin 
plate, and to accomplish this groups of 
rectangular poles are distributed variously 
at points where considered the best. The 
best distribution of these magnets is not 
yet a matter of absolute certainty. It is 
well known by designers that much de- 
pends upon their distribution and proper 
arrangement. The success or failure of 
the magnet is often decided by their ar- 
rangement. 

In the present stage of development of 
the electromagnet the effort is being made 
to regulate the strength of the magnet for 
different kinds of work. It is this kind 
of a magnet that is the most difficult to 
construct, and yet the one which is in 
most common demand. In many mills 
and shops it is desirable one day to pick 
up only single large objects, and the next 
to handle a number of small ones at the 
same time. Likewise, to-day it may be 
single light objects that are to be picked 
up, and to-morrow very heavy weights. 
The operator of a magnet can prove an 
efficient worker or a very clumsy one. A 
successful operator knows how to handle 
his magnet and conveyor so as to get the 
greatest eflicieney from it with the least 
possible expenditure of force and power. 
Thus, in picking up a number of plates or 
articles, it is highly desirable to get the 
maximum safety load each time, but to 
accomplish this he must be deft in shut- 
fing off and putting on the power until 
the plates are piled in the most serviceable 
manner for carrying. A skilled operator, 
who understands his work, will do twice 
the amount of work that a clumsy one 
could perform in the same time. Nome- 
times the strength of the magnet is regu- 
lated by means of a rheostat in series with 
the winding. This, however, generally 
increases the danger of dropping the load. 
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The United Electric Company, Limited, 
of Toronto, has been authorized to increase 
its capital from $150,000 to $300,000. 


The Illinois Steel Company is changing 
the power in its Joliet plant. Electricity, 
generated by water power, is to be used in 
future, and a contract has been signed call- 
ing for from 500 to 1,500 horse-power. 
Later on the company expects to increase 
this to 2,000 horse-power. The company 
is said to have taken this course after a care- 
ful study of the merits of steam and elec- 
tricity for use in steel plants, finding that 
the latter possessed many advantages. 


The American Electric Telephone Com- 
pany, Chicago, has been awarded the 
contract for supplying the Reading ex- 
change of the Schuylkill Valley Tele- 
phone Company, of Allentown, Pa., with 
a full equipment of apparatus. This con- 
tract was secured after competitive tests 
of various systems had been made on a 
loop circuit from Allentown to Wilkesbarre 
in one direction and Hazleton in the other. 
The system chosen was the transfer multi- 
ple central energy switchboard of the Amer- 
ican company. 


The development of the Kern River power 
in southern California is announced from 
los Angeles. The California Power Com- 
pany proposes to harness the waters of this 
stream at four separate points, developing 
a total of 60.000 horse-power, which will 
be delivered in Los Angeles, more than 100 
miles away. It is said that work will begin 
on a series of tunnels at once and it is ex- 
pected that within two years power from the 
first plant to be constructed will be delivered 
in Los Angeles. The president of the Cali- 
fornia Power Company is H. H. Sinclair, of 
Redlands. 


A company has been formed in Toledo, 
Ohio, with a capital stock of $25,000, which 
will manufacture electrical supplies and key 
sockets. Joseph L. Yost, who has been 
prominently connected with the bicycle in- 
dustry, is at the head of the new enterprise, 
and one of the Yost factory buildings will be 
occupied by the concern. This adds an en- 
tirely new industry to Toledo’s long list of 
manufacturing plants. The firm expects to 
be ready for the fall trade. The incorpora- 
tors are Joseph L. Yost, Geo. F. Miller, Sr., 
Geo. F. Miller, Jr., S. H. Milde, O. E. Kinney, 
Chas. A. Yost and L. P. Dixon. 


At a recent meeting of the board of direc- 
tors of the Allis-Chalmers Company, of Mil- 
waukee, held in New York, it was decided to 
erect a new plant in Milwaukee and $2,500,- 
000 was voted for its construction. Presi- 
dent W. J. Chalmers is also reported as say- 
ing that a new plant, to cost $1,250.000, 
would be built on the Atlantic seacoast to 
manufacture engines and mining machinery 
for foreign trade. The company is not yet 
prepared to say just where this new plant 
will be located, but Mr. Chalmers said that 
it would be within easy reach of Pittsburgh. 
No additions are to be made to the two large 
plants of the company in Chicago, but both 
of them will be operated as in the past. 


The directors of the United States Steel 
Corporation have declared a dividend of 
one and three-quarter per cent on the pre- 
ferred stock Payable August 7, and one per 
cent on the common stock payable Sep- 
tember 14. This signifies an outlay of divi- 


dend of $15,125,000. One of the directors is 
quoted as saying: “You can put it down for 
a fact that our earnings were amply suffi- 
cient to justify the dividend declarations 
made, or they would not have been made. 
The policy we set out with was not to begin 
dividend payments unless we felt we could 
continue them. This we feel we can do. 
As for the strike, it is not unlikely to be 
disclosed in a few days that it will be set- 
tled.” 


Connecticut furnishes an interesting illus- 
tration of the successful competition of the 
electric railway with the steam road. Be- 
tween New London and Norwich an electric 
street railway line parallels the line of the 
New London Northern division of the Cen- 
tral Vermont Railroad. It is claimed that 
the electric line secures nine-tenths of the 
through and local traffic between the two 
towns, and this, too, in spite of the fact that 
the steam line offers a faster time. Facts 
like these are encouraging other electric 
companies to establish competing lines. The 
Connecticut Railway and Lighting Company 
secured from the late general assembly a 
franchise to construct a line from Waterbury 
to Southington, and the completion of this 
line will give a continuous line between 
Waterbury and Hartford. The line will be 
shorter than the steam road and the company 
hopes to capture its share of both local and 


through traffic. 


In a recent report to his government, 
touching the trade of Batoum, and that part 
of Russia lying south of the Caucasus 
Mountains, the English vice-consul, Mr. 
Forbes, directs attention to the increased 
demand for machinery which the opening of 
the oil fields has created. He says that 
British manufacturers have been securing 
the largest share of oil machinery— 
supplying almost all the engines used. The 
British have done everything possible, says 
Mr. Forbes, to meet the idiosyncrasies of 
the local user, and in this way their trade 
has been secured. The growing demand for 
other than British goods, however, has 
caused the writer to issue the following 
note of warning: “Of late American pumps 
have been gradually gaining a footing, owing 
to their cheapness. I would here point out 
that the American manufacturer seems to 
be able to combine lightness with sufficient 
strength for the duty required, and by re- 
ducing the weight of the machines an enor- 
mous amount is saved in customs duty. A 
British engine or pump may be the same 
price or a little dearer in the United King- 
dom than the American is in America, but 
owing to the greater weight of the British 
piece of machinery, the customs duty raises 
the price of the British article to such an 
extent that it can not compete with the 
American on this side.” Concerning elec- 
trical development in the Trans-Caucasus, 
Mr. Forbes says: “In the electrical industry 
the British manufacturer has been out- 
stripped by the German. I may safely say 
that no electrical machinery of British man- 
ufacture is in use in this district, and sev- 
eral large electrical power stations of an ag- 
gregate of 10,000 horse-power are at present 
being equipped by German firms. The power 
stations are intended to supply electricity as 
a motive power in the oil field as a substi- 
tute for steam. The success of these proj- 
ects is as yet problematical, as there are 
difficulties connected with the use of elec- 
tricity in this field which will be very diff- 
cult to overcome and which must be over- 
come before the success anticipated can be 
realized, Air compressors are also coming 
into use aS a means of raising oil, but so 
tar only those of American manufacture 
have proved suitable.” 


AUTOMOBILE NOTES 


The New York Electric Vehicle Transpor- 
tation Company will soon place electric 
stages on a number of the streets of New 
York. These stages will be similar to those 
which have been in use on Fifth avenue. 
As the charter of the company authorizes it 
to run its stages over the streets of New 
York not at present used by street cars, a 
number of well-paved streets are therefore 
open to the company’s lines. The stages 
are to be light and comfortable, so as to 
attract passengers to this new system of 
street transportation. 

M. Henri Fournier, the famous French 
automobilist, was winner in the great Paris- 
Berlin race. He was greeted in Berlin by 
Germans and French alike, amid scenes of 
wildest enthusiasm. The first five to finish 
were Frenchmen, driving French machines, 
and this fact has given great satisfaction to 
the automobilists of France, who believe it 
will stimulate the industry there, and re- 
sult in the placing of large orders for 
French machines by dealers in foreign coun- 
tries. M. Fournier made the trip in 17 
hours 3 minutes and 43 seconds—something 
over 40 miles an hour. 

Motor omnibuses have proved a failure in 
London, and the company operating them has 
withdrawn them from the streets. Notwith- 
standing the fact that the vehicles proved 
themselves faster than the horse omnibuses 
now in use, the public refused to patronize 
them toany greatextent. Thecompany believes 
that it may yet be able to successfully oper- 
ate these carriages and will hold them in 
storage until motor traffic shall have be- 
come more popular. Meantime it is the 
purpose of the company to do a business of 
repairing and furnishing power for motor 
vehicles, from which it expects sufficient 
revenue to tide it over this period of inac- 
tivity. 

English papers comment on the large 
number of automobiles which made their 
way to Epsom Downs at the last contest 
for the Derby. In the long line of vehicles 
of every description which made the trip to 
the track, the motors were very prominent, 
and many were driven by persons high in 
business and racing circles. It is said that 
the automobiles were the most interesting 
part of the procession which a contempo- 
rary describes as “a motley show of things 
on wheels.” The motors showed that they 
were easily controlled and that they were 
faster and safer than the horse carriages. 
As a fashionable carriage they are becoming 
more popular in England as well as in 
France and other Continental countries. 


The British Embassy at Washington has 
recently forwarded to our State Department 
notice of a prize competition, to be held 
under the auspices of the Mechanical Trans- 
port Committee of the British War Office, for 
self-propelled military wagons. Parties de- 
siring to enter this contest must communi- 
cate with said committee prior to September 
1, 1901. The net load of each vehicle is 
placed at five tons—three tons on the wagon, 
or lorry, as it is designated, and two tons on 
a trailer. These weights do not include fuel 
and water, which must be carried on the 
lorry. These military automobiles under 
the requirements of the War Office must 
“be able to go wherever a country cart can 
go and be capable of being driven through 
an opening seven feet six inches wide.” 
Three prizes are offered by the committee 
for the three wagons best suited to mili- 
tary service: A first prize of $2,433.25: a 
second prize of $1,216.62, and a third prize 
of $486.65. 
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ELECTRIC RAILWAYS 


A force of 200 men began work last week 
on the construction of the electric railroad 
between Oriskany and Rome, N. Y. 


Rights of way between Utica, N. Y., and 
Rome have been secured by a Cleveland 
syndicate, which is buying trolley roads 
in that section. 


Arrangements are practically completed 
for the establishment of an electric line be- 
tween Accomac court house and Onancock, in 
the State of Virginia. The company has a 
capital stock of $100,000. 


The Richmond Street & Interurban Rail- 
road Company, of Indiana, has announced 
its intention to begin at once the construc- 
tion of a traction line west of the city of 
Richmond which will reach Centreville with- 
in a few weeks. 


A charter was recently granted at Har- 
risburg, Pa., for the Rightsville & York Street 
Railway, to connect the towns of Rightsville 
and York by trolley line. The length of the 
line will be 11 miles. The capital stock of 
the company is $66,000. 


The acts passed by the Connecticut Gen- 
eral Assembly during its recent session, 
give promise of great trolley development in 
that state. Fifty special enactments re- 
lating to street railways were passed, and aá 
number of interurban lines are expected to 
be built. 


The commencement of construction of the 
Augusta & Aiken Railroad on Tuesday, June 
25, began at one P.M. of that day, and im- 
mediately thereafter a barbecue was enjoyed 
by the invited guests. Mr. James U. Jack- 
son, president of the North Augusta Electric 
and Improvement Company, did the honors. 


The electric railway between Wilkesbarre 
and Hazleton, Pa., seems now to be assured 
as all the money necessary for building and 
equipping the road has been subscribed. 
The most unique feature of the line is the 
fact that it will pass through a tunnel in 
the Wilkesbarre Mountain, 2,700 feet in 
length. 


The board of directors of the Des Moines 
& Eldorado Electric Railway Company at a 
recent meeting authorized President Pope of 
the company to receive bids and issue con- 
tracts for grading the line between Des 
Moines and Nevada. The line between Ne- 
vada and Eldorado will probably not be built 
until next year. 


From Portland, Ore., comes the news that 
the Portland & Oregon Street Railway Com- 
pany will extend its lines south from the 
southern terminal as soon as conditions 
will allow the work to proceed. The com- 
pany will gradually extend its line toward 
Salem, the latter place being its ultimate 
objective point. 


The first cars of the Camden Electric Rail- 
way Company, running from Ashland, Ky., 
to Huntington, passed over the line June 21, 
the bridge over the Big Sandy River having 
just been completed. This structure cost 
about $200,000. The line is equipped with the 
most modern appliances and promises to be 
a successful venture. 


The Rapid Transit Railway Company, at 
Chattanooga, Tenn., has begun the construc- 
tion of a line from that city to the foot of 
Lookout Mountain. The new line will con- 
nect with the one recently purchased which 
runs to the top of the mountain. The com- 
pany will run electric cars from the centre 
of the city of Chattanooga to the top of the 


mountain. 
The announcement comes from Laporte, 


ting 
Ind., that the eastern syndicate opera 
electric lines in Detroit, Toledo, Jackson and 
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other cities has purchased the franchise of 
the Laporte & Michigan Street Railway 
Company and will at once begin the con- 
struction of a line between Laporte and 
Michigan City. The capital of the new syn- 
dicate is said to be $10,000,000. 


An independent street railway line is to 
be built between Moline and Watertown, 
N. Y.,thissummer. The company which will 
furnish the capital for this project will be 
known as the Moline, East Moline & Water- 
town Railway Company, and is incorporated 
with a capital stock of $25,000. The in- 
corporators are: C. H. Deers, Lisle Taylor 
and Frank Y. Keator. 


The branch line of the Canton, Massillon 
Railway Company, running from Massillon 
to Myers Lake, has been completed and the 
cars are running on regular time. Work on 
the Massillon & Navarre electric road has 
been commenced, and as soon as satisfactory 
arrangements can be made with the county 
commissioners in regard to the franchise the 
work along the entire line will be rapidly 
pushed. 


Franchises have been secured by capital- 
ists in Michigan to establish a new rail- 
way between Saginaw and Grand Rapids. 
The company has agreed to begin work on 
the road within eight months and have the 
same in running order in two years, but 
expects to do this before that time. The 
length of the line is 120 miles and it passes 
through some of the best towns in the State 
of Michigan. 


A charter has been granted by the au- 
thorities of Harrisburg to the Altoona & 
Belt Line Street Railway Company. The 
incorporators are: Charles D. Baltzall, John 
K. Patterson, E. P. Gamble, A. J. Anderson, 
A. V. Dively, Milton Alexander and William 
R. Gamble. The capital stock is $50,000. 
The new company will operate eight miles 
of railway which will take in the suburbs 
of Altoona also. 


The Kenosha Street Railway Company, 


Kenosha, Wis., has purchased of Patrick F.. 


Haynes, of Chicago, the franchise recently 
granted to him to build an electric railway 
through the town of Pleasant Prairie to Wau- 
kegan. The new ground is to become the 
property of the Chicago, Milwaukee & Ke- 
nosha Street Railway Company, and gives to 
the new company the right of way as far 
south as the state line. 


The Mellons, well-known bankers and 
promoters of Pittsburgh, have decided to 
extend their recent purchase of the Birm- 
ingham line to Allegheny, and will carry 
passengers from the north side through 
the city of Pittsburgh and to the terminus 
on the south side line—all for one fare of 
five cents. Work on this new line is to be 
started at once, and it is estimated that the 
cost of the extension will be about $500,000. 


The city council of St. Joseph, Mich., has 
granted a francnise to the South Bend & 
South Michigan Street Railway. The new 
line will enter the city from the south and 
have its terminus near the docks. The esti- 
mated cost of the line is $100,000. Business 
men of the city expect the road to bring 
50,000 passengers to St. Joseph annually. 
The line forms the connecting link between 
Detroit, Battle Creek, Jackson, Kalamazoo, 
and St. Joseph. 


In Mexico City the government has 
granted the concessions for a new street 
car company whose lines will form a cir- 
cuit around the city. The company was 
organized about a year ago with a capital 
of about $500,000 and built some short lines 
in the city, and the Belt Railway, as this 
line will be known, is now to be completed. 
American capitalists are said to be behind 
the movement and are putting fresh capi- 
tal into the enterprise. 


The San Francisco & San Mateo Electric 
Railway Company has been purchased by 


_ creased by 37,000 horse-power; 
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Baltimore capitalists who have organized the 
following board of directors: Josiah L. 
Blackwell, president; George R. Webb, vice- 
president; S. W. Huff, general manager; and 
G. E. Starr, all of Baltimore. It was decided 
by the directors to start work at once on the 
extension of the line to San Mateo, the ma- 
terial having been purchased and is now on 
the way to point of construction. 


The improvements proposed by the Brook- 
lyn Rapid Transit Company in its lines will 
greatly add to the entire system and give 
Brooklyn one of the finest street railway 
systems in the world. It is said that the 
power is to be increased by 37,000 horse- 
power, and 150 new motor cars will be added. 
When the new improvements are completed 
it is believed by President Greatsinger that 
the line will have an increased capacity of 
200,000 passengers a day. The cost of these 
additions to the system will be $3,000,000. 


At a meeting of the directors of the St. 
Lawrence & International Electric Light 
Company, at Alexandria Bay, N. Y., last 
week, it was voted to increase the capital 
stock of this company from $40,000 to 
$250,000. The increase is made in order 
that the company may build an electric 
railway between Alexandria Bay and Red- 
wood. The length of the road will be seven 
miles. The company has just completed 
a modern stone power-house 50 by 50 feet, 
containing four large dynamos which will 
furnish power for the line. 


In Lancaster County, Pa., considerable 
progress is shown in the construction of 
new electric lines. Parties interested in 
the Conestoga Traction Company and the 
Lancaster Railway and Light Company 
have recently made application for a char- 
ter to construct eight miles of new railway 
which will be a continuation of the Lan- 
caster & Ephrata line. In the application 
filed the capital stock has been placed at 
$48,000, but it is understood that this fig- 
ure will be increased at once. In addition 
to the above, extensions will be made in 
the Lancaster & Manheim and in the 
Lancaster & New Holland lines. 


It is officially announced by the Brooklyn 
Rapid Transit Company that President 
Greatsinger will put into execution immedi- 
ately a most comprehensive plan for the 
improvement of the entire system. The 
power now operating the system is to be in- 
150 more 
motor cars, surface and elevated, are to be 
added, while the surface cars now in use are 
to have 1,950 of the latest motors, and 200 
new motors are to be put on the elevated 
cars. The total appropriation secured from 
the directors by Mr. Greatsinger is to be 
spent in this way: Power-houses, $308,305; 
equipment, $1,283,570; subways, $533,071; 
tracks and roadways, $173,028; engines and 
generators, $600,000; new construction, $285,- 
000; total, $3,182,974. 


The sale of the Dallas Consolidated Elec- 
tric Street Railway, of Dallas, Tex., which 
has been pending for some time, was consum- 
mated on June 11. The price at which the 
system was bought is not made public, and 
the names of the purchasers are not known, 
but it is supposed that they are Pierre S. 
Dupont, of Lorain, Ohio, and his associates, 
who were known to have been negotiating 
for the purchase of the property. The Dal- 
las Consolidated Street Railway Company is 
a consolidation of the Dallas City Street Rail- 
way Company and the Queen City Railway 
Company, both of which were sold under 
foreclosure of mortgage. The Dallas Con- 
solidated Street Railway Company was char- 
tered in January, 1898, for 50 years, and is 
capitalized at $1,000,000. The company has 
outstanding first mortgage bonds to the ex- 
tent of $365,000, which cover the entire 
property, and second mortgage bonds to the 
amount of $25,000, which cover the property 
formerly owned by the Queen City Railway 
Company, | 
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July 13, 1901 


ELECTRICAL SECURITIES 


All that can be said about the market for 
electrical securities for the week just closing 
is that it has participated in the same 
apathy and dullness that has characterized 
the general market for the same period. 
Owing to the Fourth of July holiday, ex- 
tended arbitrarily by the New York Stock 
Exchange to include Friday and to-day, and 
the intensely hot weather whicb has pre- 
vailed in all parts of the United States dur- 
ing the week little or no business was done 
and fluctuations were of a fractional char- 


acter. 
ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 6 
New Lak ; Hig hest. owa Closing. 
B’klyn x EEEE EREEERER 8 A 1 4 2 4 
Con. Gas. s.on... 2225, 221 22) 

. Elec....... Bans 26 26444 265 
Man. EL... cc 1243% I3 R3 
Met. 8t. Ry. ............ 174 17314 173 
Third Ave. R R........... y 123 
Kings County klectric . ... ae 205 
N. Y.&N. J. Tel. Co... ... sac 178 
Telep., Tel & Cable Co. ... eat 6% 


It is stated in a Boston despatch that a di- 
rector of the General Electric Company has 
said that a plan is on foot to restore to 
stockholders the 40 per cent by which the 
stock was reduced some years ago. It is be- 
lieved that when this restoration is made it 
will take the form of a stock dividend. 

The General Electric Company will pay 
on July 15 to holders of record on July 14 
a quarterly dividend of 2 per cent on its 
common stock. On August 1 the company 
has announced a semi-annual dividend of 
$3.50 on its preferred stock payable to hold- 
ers of record June 15. 

Metropolitan Street Railway Company, of 
New York, has announced a quarterly divi- 
dend of 1%; per cent, payable on July 15. 
The books were closed on June 26. 

New York & New Jersey Telephone Com- 
pany will pay a quarterly dividend of 114 
per cent on July 15. 


Boston, July 6: Closing. 
Am. Tel. and Tel.........osessosneonesesseess 157 
Erie T 6) oie so ee eienenn ERAS 
New Eng. Tel eiawatid twa wodud oa as sows eCeres 140 
Mass Elec. ef aaae TE Grewia we EERS Res 4234 
Weatinug. Mfg. pf ................ 

Edison Elec... ...c cece cece cnc ecncvcvevecses 260 


The Erie Telephone system made a net 
gain of 1,471 subscribers in June, the gain 
Since January having been 10,016. 

The American Telephone and Telegraph 
Company has announced a quarterly divi- 
dend of 114 per cent payable on July 15. The 
stock books were closed on June 29. The 
same company has announced an extra divi- 
dend payable on the same date of 34 of one 
per cent. 

Boston Electric Light Company will pay 
on August 1 a quarterly dividend of $2 
and an extra dividend of $1 per share. 

For the first time in the history of the 
Boston Elevated Railway, its gross earnings 
for one month have aggregated $1,000,000. 
The company did this in the month of June 
from the operation of its entire system— 
surface and elevated lines. As these earn- 
ings are between $75,000 and $100,000 
larger than the best previous record, they 
are indicative of the earning possibilities 
of the road. 


Philadelphia, July 6: 
A ; ng. 
Elec. Co. of A... cece ccecceccess eeror rae x 
Philadelphia Elec................ 0.0 0. wees 
Union Traction....... ...ccccecsccececcecccs LEA 
United G. I. Co....... anenee cee 118 
Elec. Sto. Bat. c... 0 cccccccneeccus 
Elec. Bto. Bat. pf... 0 0s ccc ceec cue 80 


It is believed that the United Gas and 
Improvement Company is seeking to ac- 
quire the Gas and Electric Company, of 
Bergen County, N. J. 


Ohicago, July 6 : 
Chicago Edison Light ...................... ue 
Central Union Telephone...............000. 36 
Ù oe ONG E ck ewe E sees es 276 
Un Traa pe 0 re eer ol 
Metropolitan Ei... diia kernen OD 
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ELECTRIC LIGHTING 


Foundations are being laid for the new 
municipal electric light plant at Richmond, 
Ind. 


A 700-horse-power engine and two new 
boilers are to be installed in the electric 
station at Hampton, Mass. 


J. E. Duval, of Charlotte, N. C., is pre- 
paring estimates and plans for an electric 
light plant at Fayetteville in that state. 


Marion, Ky., is to have a new electric 
light plant to cost $5,000. The town will 
use 18 arc and 1,000 incandescent lights. 


An electric light plant is about to be in- 
stalled in Colmenau Viejo, a town of some 
6,000 inhabitants, situated in the Province 
of Madrid, Spain. 


The Ottawa, Canada, Railway, Light and 
Power Company has secured a franchise 
from the city board of supervisors per- 
mitting an extension of its lines. 


The electric light commission of Tulla- 
homa, Tenn., has employed Grouberry Jack- 
son, of Nashville, to superintend the install- 
ing of a new city light plant. Work is to 
begin at once. 


The Anheuser-Busch Brewing Association, 
of St. Louis, has let contracts for a new 
power-house to cost $30,000. The company 
will substitute electricity for steam through- 
out its brewery. 


The Toledo Heating and Lighting Com- 
pany proposes to have its new Detroit ave- 
nue plant in operation by the first of Sep- 
tember. It will furnish power for the Mil- 
burn wagon works. 


The Port Jervis Light and Power Com- 
pany ana the Port Jervis Street Railway 
Company have been purchased by capital- 
ists of New York. The lines of the com- 
panies will be extended. 


A Cincinnati syndicate, headed by George 
Alter, will build a mammoth power plant 
in that city and will furnish heat, light and 
power. The building is to have 10 stories, 
each 21,000 square feet. 


A Maritzburg (South Africa) syndicate 
has been granted a permit to erect an elec- 
trical plant at Dundee in Natal. The ca- 
pacity of the plant, at the outset, will be 
2,000 eight-candle-power lamps. 


The Sioux City, Iowa, Gas Company and 
the Sioux City Electrical Company have 
been consolidated as the Sioux City Gas and 
Electric Company, with a capital stock of 
$1,500,000. The incorporators are Sioux 
City men. 


The board of county commissioners of 
Cleveland, Ohio, has let the contract for in- 
stalling an electric light plant and boilers 
in the old county court-house to the P. R. 
Crawford Heaung and Manufacturing Com- 
pany, the bid price being $8,335. 


The Quincy (Mass.) Electric Light and 
Power Company has begun work on a new 
power-house. The building will be 80 by 
104 feet and will be equipped with two 200- 
horse-power boilers and two engines, one of 
50 horse-power and one of 250 horse-power. 


The John B. Stetson Company, of Phila- 
delphia, has secured a permit from the 
Bureau of Building Inspection to con- 
struct a $25,000 power plant. The building 
will be made of brick and steel. It will be 
three stories high and the dimensions will 
be 50 by 121 feet. 


Con‘racts have been signed at Appleton, 
Wis., by the Wisconsin Light, Heat and 
Power Company, and O'Keefe and Obison, 
contractors, calling for the construction of 
a large electric power-house. The plant will 
furnish power for city lighting and for 
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city and interurban railways. The new 
plant will take the place of the two power- 
houses now used by this company. 


The Berlin Electric Light Company, of 
Berlin, N. H., will build a new auxiliary 
steam power plant to consist of two 150- 
horse-power boilers, one 250-horse-power 
engine, and one 60-horse-power engine, one 
250-horse-power dynamo for incandescent 
light and power work, and two 25-horse- 
power arc machines. The contract for the 
building, which will be 80 by 40 feet, has 
been let. 


The common council of Muskegon, Mich., 
at its last meeting, passed a resolution al- 
lowing the Muskegon Traction and Lighting 
Company to erect a new power-house and 
electric lighting station to cost $100,000. 
The city has also signed a ten-year contract 
with the company, to take effect June 1. 
The contract calls for 175 arc lights at $76 
per year each, and any number or street 
incandescent lamps at $12 each. 


At New Orleans a consolidation of the 
Edison Electric Light Company, the Mer- 
chants Electric Light Company and the Car- 
rollton Street Car Company has been ef- 
fected. The capital of the new concern is 
$7,500,000. The Carrollton railroad stock- 
holders get $260 for their stock, payable 
partly in cash and partly in stock of the 
new organization. The city of New Orleans 
will be lighted by the new company. 


The Corning Gas Company and the Corn- 
ing Light and Power Company, of Corning, 
N. Y., have been merged into a new corpora- 
tion to be known as the Corning Gas and 
Electric Company, capitalized at $375,000. 
The officers of the new concern are: Presi- 
dent, Daniel J. Creem, of Brooklyn; vice- 
president, William K. Archbold, of Syracuse; 
secretary, M. J. Warner, of Rochester; treas- 
urer, H. L. Merry, of New York; trustees, 
Paul T. Brady, of Syracuse, and A. M. Young, 
of Branford, Ct. 


OBITUARY NOTICES 


MR. JOHN WARING died at Hartford, Ct., 
on June 9, 1901. Mr. Waring was president 
of the Franklin Electric Manufacturing 
Company, and has for years been well known 
in electrical and general business circles. 


PROFESSOR JOSEPH LECONTE, of the 
University of California, died Friday, June 
5, in the Yosemite Valley, where he had 
gone for a brief outing. Professor LeConte 
was born in Liberty County, Ga., February 
26, 1823, and was graduated from the 
University of Georgia, where he was an 
instructor for a number of years. In 1869 
he became professor of geology and natural 
history in the University of California, 
which position he held until his death. He 
was the author of a number of scientific 
works and was widely known as one of 
America’s leading naturalists. 


PROFESSOR PETER GUTHRIE TAIT, 
for forty-one years professor of physics in 
the University of Edinburgh, died on the 
morning of July 4 in that city. It is believed 
that the death of his son, Lieutenant Tait, 
in South Africa, hastened Professor Tait’s 
end. He was born at Dalkeith, Scotland, 
April 28, 1831, and was educated at Edin- 
burgh and at Peterhouse, Cambridge. Pro- 
fessor Tait has been known for more than 
a generation as one of the ablest living 
mathematical physicists and his writings 
on certain subjects have attained the rank 
of classics. In connection with Steele he 
wrote the famous treatise on “Dynamics of 
a Particle,” and with Lord Kelvin the treat- 
ise on “Natural Philosophy,” which has 
been well known for a number of years. 
Professor Tait was one of the brilliant list of 
mathematical physicists who have done so 
much in the past half century to advance 
British science, and was, as well, one of the 
foremost teachers of his generation. 
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TELEPHONE AND TELEGRAPH 


The Elmira Telephone Company has lately 
increased its capital stock from $40,000 to 
$150,000. 


Southern Bell Telephone Company has 
begun work on a new telephone system at 
Pensacola, Fla. 


Contractors have begun work on the new 
system for the Galesburg, 11l, Union Tele- 
phone Company. 


The Home Telephone line, of Batavia, 
N. Y., has commenced the construction of its 
lines in that city. 


The Home Telephone Company has a large 
force of men at work on a new line from 
Cortland to Deruyter, N. Y. 


The citizens of Whitesburg, Ky., are pre- 
paring to construct a new telephone line to 
Stonega, Va. Work is to begin at once. 


The Rocky Mountain Bell Telephone Com- 
pany has almost finished the construction of 
its line from Provo to Heber City, Utah. 


A new telephone line has been completed 
in Staples, Minn. Connecting lines have 
also been built to the towns of Verndale and 
Ellis. 


In Arcadia, Fla., where a new electric 
light plant has just been completed, poles 
are being erected for a new telephone ex- 
change. 


A telephone line is in course of construc- 
tion between Goochland court-house, Vir- 
ginia, and Shelton’s Mills, in Louisa 
County. 


The Interstate Telephone Company, of 
New Jersey, has purchased of Elwood C. 
Potter the People’s Telephone Company 
plant at Vineland, N. J. 


The flagships Bouvet, Admiral Pothuau and 
Charles Martel will be fitted out with wire- 
less telegraphy equipment for use in the ap- 
proaching French naval manœuvres. 


The city engineer of Montgomery, Ala., 
has granted a building permit to the 
Southern Bell Telephone Company to erect 
a three-story office structure in that city. 


The Nebraska Telephone Company is 
making improvements in its plant at West 
Point, which amount to $5,000. A new 
switchboard is being installed and the wires 
are being strung in cables. 


The independent telephone line between 
Marysville, Ohio, and Milford Center is be- 
ing rebuilt and half the work has been done. 
New poles are being used and six wires will 
be strung instead of the two formerly in use. 


The Michigan Bell Telephone Company 
has closed contracts which gives it control 
of the Somerset Telephone Company, and 
some 40 miles of toll lines in Jackson and 
Hillsdale counties, in Michigan. 


Two telephone franchises have been grant- 
ed at Springfield, Ohio, and three more ap- 
plied for. General Warren Keifer is one of 
the applicants and agrees to furnish resi- 
dence telephones for $18 per year. 


The Rawson Electric Company, of Elyria, 
Ohio, will avail itself of the franchise granted 
last year to operate a telephone system at 
Batavia, N. Y. The new company will be 
known as the Batavia Home Telephone Com- 
pany. 

The New Home Telephone Company, of 
Louisville, Ky., has purchased a valuable 
site for its office and exchange in that city. 
The old building as it stands will be used 
temporarily, but a new and modern structure 
will be built at once. 


The Keystone Telephone Company is pre- 
paring to erect four large exchange build- 
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ings in Philadelphia and the contract for one 
has already been awarded. It will be located 
at Sixteenth and Summer streets, and will 
be three stories high. 


At a recent meeting of the board of di- 
rectors of the Syracuse Telephone Com- 
pany, it was decided to extend the long- 
distance line to Oswego. It is also probable 
that extensive improvements will be made 
in the Syracuse line. 


Stockholders of the Interstate Telephone 
Company, Little Falls, N. Y., voted to in- 
crease the capital stock of the company 
from $50,000 to $75,000, and additional stock 
will be used to equip exchanges in St. Johns- 
ville, Fort Plain and Canajoharie. 


Marks, Ruthenberg & Company, of Me- 
ridian, Miss., are figuring on putting in an 
electric lighting plant to furnish light for 
their store and the Grand Opera House, of 
which they are proprietors. In their store 
alone, which is a five-story structure, they 
use about 1,700 incandescent lights. 


The work of constructing the new People’s 
telephone plant in Detroit is rapidly pro- 
gressing. The underground system will be 
used within the half-mile circle. Outside of 
that poles will be erected and it is estimated 
that 7,000 will be required to cover the city. 
The work of raising these poles will require 
about five months. 


A new telephone company proposes to 
open its books for subscription in Mil- 
waukee. The company is to be a mutual 
one, every subscriber before a certain date 
becoming a stockholder. The franchise will 
provide that at the end of 25 years the city 
shall have the option to purchase the en- 
tire system, the price to be reached by 
arbitration. 


There are various rumors concerning the 
consolidation of the independent telephone 
interests through Ohio, Indiana and Illinois. 
Messrs. E. W. Moore and H. A. Everett are 
said to be at the head of the syndicate that 
is considering the organization of the Inter- 
state Telephone Company, which plans to 
take in all companies not controlled by the 
Bell interests. 


In Maryland, the Cumberland Valley Tele- 
phone Company, the Greencastle Telephone 
Company, the Western Maryland Telephone 
Company, of Westminster, and the Maryland 
Telephone Company, of Hagerstown, have 
been purchased by a syndicate, and, with the 
Adams County Telephone Company and the 
Hanover Telephone Company, will be consol- 
idated into one system. 


At a recent meeting of the directors of 
the Overland Telephone Company held at 
Lehighton, Pa., it was decided to extend its 
line from Pleasant Valley in Munroe County 
to Effort, a distance of two miles, and also 
from Lehighton to Perryville, Bowman, Pal- 
merton and Millport, a distance of about 
eight miles. These extensions will be made 
at once. 


The company headed by E. E. Nash, Jules 
Veautrot, Jr., C. B. Seldy and Thad Lane, 
of Warren, Ohio, has been granted a fran- 
chise by the city council of Jamestown, 


N. Y., for building and operating an inde- 


pendent telephone system in that city. 
Work is to be begun within 60 days, and the 
towns of Salamanca, Maysville, Jamestown 
and Chatauqua Lake points will be embraced 
in the system. 


The Valley Telephone Company, with 
headquarters in Saginaw, Mich., has pur- 
chased the Thumb Telephone Company in 
Huron County, owned by F. W. Hubbard & 
Company, bankers of Bad Axe. The Valley 
company will at once spend $25,000 in the 
construction of a copper metallic circuit 
from Saginaw and Bay City to Bad Axe 
and Sebewaing to connect the new purchase 
with its old lines. 


Mr. Adrian King bas filed a petition with 
the board of supervisors of San Francisco, 
Cal., in which permission is asked to estab- 
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lish a telephone system in that city. Fifty 
free telephones are offered to the city, a fire 
and police telegraph system at a cost not to 
exceed $12 for each telephone per year, and 
the agreement is offered that the company 
will forfeit all rights if it does not have 
5,000 subscribers at the end of three years. 


The Twin City Telephone Company, of St. 
Paul and Minneapolis, Minn., proposes to 
spend about $900,000 this season in im- 
proving its system and extending its lines 
in the twin cities. About $500,000 of this 
amount will be spent in Minneapolis. The 
extensions in Minneapolis are to be made 
in every part of the city and it is the pur- 
pose of the company to use as few poles as 
possible, the wires being laid in conduits 
wherever it is possible to do so. 


The Rensselaer Telephone and Telegraph 
Company, Troy, N. Y., has begun the work 
of establishing its plant in that city. Con- 
duits will be laid under au the principal 
streets and avenues of the city, and in these 
conduits a cable will be strung. The new 
company promises unlimited facilities for 
its subscribers and will give them the most 
improved service at reasonable rates. The 
work will be pushed to completion as speed- 
ily as possible. 


The Pittsburgh & Allegheny Telephone 
Company has made arrangements whereby 
the use of long-distance telephones via their 
line will be possible. The new service will 
be placed in operation at once, an arrange- 
ment having been made with the United 
States Telephone and Telegraph Company. 
Over 80,000 telephones will be in connection 
with local subscribers, the additions being 
in West Virginia, Ohio, Indiana and Michi- 
gan and other cities in those states. 


PERSONAL MENTION 


MR. ARTHUR WILLIAMS, of the New 
York Edison Company, is visiting European 
cities. 


MR. A. L. E. ACKERMAN, London repre- 
sentative of the Westinghouse interests, is 
in America. 


MR. GEORGE WESTINGHOUSE, Jr., has 
been elected president of the British West- 
inghouse Electric and Manufacturing Com- 
pany. Mr. Westinghouse was formerly vice- 
president of this company. 


MR. GEORGE R. WEBB, president of the 
Maryland Telephone Company, will, it is 
announced, succeed Mr. Nelson Perin as 
president of the United Railways and Elec- 
tric Company, of Baltimore. 


MR. C. A. COFFIN, president of the Gen- 
eral Electric Company, has returned from 
England, where he has been looking after 
the absorption of the British Thomson- 
Houston Company by the General Electric. 


MR. FREDERICK BATHURST, well 
known in this country and in England as an 
electrical expert, will shortly visit the 
United States. He comes to study American 
methods of interior wiring by means of 
conduit systems. 


MR. E. D. TROWBRIDGE, superintend- 
ent of the long-distance telephone system of 
the Erie company, with offices in Detroit, 
Mich., has been appointed general manager 
of the Michigan Telephone Company, and as- 
sumed his new office on July 1. 


MR. NELSON PERIN, president of the 
United Railways and Electric Company, of 
Baltimore, retired from the head of that or- 
ganization on June 27. Mr. Perin has for 
years been connected with the street rail- 
ways of his city and “in accepting his res- 
ignation the board of directors of the 
United Railways and Electric Company 
adopted a resolution commending him for 
the work he has done in developing the rapid 
transit system of Baltimore. 
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July 13, 1901 


NEW INCORPORATIONS 


YORK, PA.—Wrightsville & York Street 
Railway. $66,000. 


SEBRING, OHIO—City Light and Power 
Company. $25,000. 


CINCINNATI, OHIO—The Rapid Railroad 
Company. $10,000. 

SLADE, ATHENS COUNTY, OHIO—Slade 
Telephone Company. 3450. 


WARREN, OHIO—Sterling 
Manufacturing Company. $50,000. 


HARRISBURGH, PA.—Ligonier & Chest- 
nut Ridge Street Railway Company. $70,- 
000. 


BIRMINGHAM, PA.— Tyrone Electric 
Railway Company. $60,000. President, A. R. 
Grier. 


PEKIN, ILL.—Citizens’ Telephone Com- 
pany. $50,000. Incorporators: Jas. M. James, 
James W. Barrett and E. R. Periton. 


GIBSON CITY, ILL.—Gibson Telephone 
Company. $12,000. aincorporators: G. P. 
Schlosser, A. L. Phillips and H. A. Ball. 


CHICAGO, ILL.—Forster Electric Light 
Company. $250,000. Incorporators: A. A. 
Rolf, Jacob E. Takken and Peter J. Karstens. 


FARMER CITY, ILL.—Farmer City Tele- 
phone Company. $50.000. Incorporators: 
B. F. Wasson, Lillian B. Wasson and S. W. 
Clay. 


ELKVILLE, ILL.—Jackson County Tele- 
phone Company. $2,450. Incorporators: 
Chester Schwartz, John D. Hays and C. M. 
Thornton. 


WEST FAIRVIEW, PA.—West Fairview 
& Marysville Street Railway Company. 
$30,000. J. Harper Seidel, of Marysville, 
president. 


WILMINGTON, DEL.—Consolidated Tele- 
phone Company. To buy, sell, lease and 
operate telegraph and telephone lines. 
$10,000,000. 


COLUMBIA, TEX.—Brazoria County 
Telephone Company. $10.000. Incorpo- 
rators: L. L. Smith, Jr., R. B. Loggins and 
J. E. Duff. 


JERSEY CITY, N. J.—Postal Telegraph- 
Cable Company. $50,000. Incorporators: 
William H. Baker, Charles P. Bruch and The- 
odore L. Cuyler. 


LYNN, IND.—Lynn Local Telephone 
Company. $2,400. Directors: W. E. Hin- 
shaw, J. S. Blair, Daniel Hecker and Will- 
iam Halliday. 


CHICAGO, ILL.—Country Home Tele- 
phone Company. $100,000. Incorporators: 
Albert A. Petterson, Edwin T. Manzer and 
W. E. Lombard. 


SPOKANE, WASH.—Northwestern Mam- 
moth Granite and Electric Power Company. 
$10,000. John R. Price, A. W. Price and Č. 
J. Theodore Heise. 


FORT WORTH, ARK.—The Northern 
Traction Company filed an amendment to its 
charter increasing its capital stock from 
$500,000 to $1,000,000. 


BRADSHAW, YORK COUNTY, NEB.— 
Bradshaw Telephone Company. $50,000. In- 
corporators: Daniel Graves, W. A. Wells, L. 
S. Loomis and others. 


OTTAWA, ILL.—La Salle, Peru & Western 
Railway Company. $150,000. Incorporators: 
Thomas S. Burrows, „Charles H. Carpenter 
and Jarvis B. Burrows: 


MADISON, ILL. — Central Illuminating, 
Heating and Power Company. $2,500. In- 
corporators: Edward W. Hilker, Walter 
Roman and August Miller. 
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RICHFIELD SPRINGS, N. Y.—Richfield 
Springs Telephone Company. $5,000. Di- 
rectors: M. A. McKee, John Gyer and I. B. 
Munger, Richfield Springs. 


ALBANY, N. Y.—The Valley Telephone 
Company. To operate a telephone system 
in Waverly, Tioga County, and in Sayre and 
Bradford County, Pa. $75,000. 


HENDERSON, TEX.—Henderson Electric 
Light and Planing Mill Company. $25,000. 
Incorporators: A. Wettermark, E. B. Alford, 
W. P. White and C. A. Steel, Jr. 


COLUMBUS, OHIO—Ohio Central Rail- 
way Company. $10,000. Incorporators: 
J. S. Sites, C. A. Spenny, H. C. Werner, 
W. B. Cosgrove and W. B. Finch. 


HENDERSON, TEX.—Henderson Electric 
Light and Planing Mill Company. $25,000. 
Incorporators: A. Wettermark, E. B. Al- 
ford, W. P. White and C. A. Still, Jr. 


CHARLESTON, S. C.—Franklin County 
Telephone Company. $2,000. Officers: K. E. 
Hudson, president; Joe Yunker, vice-presi- 
dent; J. S. Smith, secretary; S. P. Gammil, 
treasurer. 


INDIANAPOLIS, IND.—Western Storage 
Battery Company. $3.000. Directors: 
Charles E. Test, Loren S. Dow, Arthur C. 
Newby, Robert Martindale and James K. 


Trumpelly. 


CAMDEN, N. J.—Standard Telephone and 
Telegraph Company, to do a general tele- 
phone business. $100,000. Incorporators: 
Frank R. Hansell, Wm. F. Eidell and John 
A. MacPeak. 


MASCOUTAH, ILL.—Brookfield Gas, Elec- 
tric and Heating Company. To operate gas, 
electric and heating plants. $25,000. Incor- 
porators: Joseph W. Wyne, John M. Keefer, 
Henry H. Stephens. 


ST. LOUIS, MO.—Warrensburg Telephone 
Company. $5,000. Stockholders: C. C. H. 
Cowen, M. P. B. Cowen, Joseph Tucker, G. 
A. Randolph, W. T. Bullard, W. A. Melton, 
Jr., and W. R. Ulm. 


GREENSBORO, N. C.—Greensboro Elec- 
tric Company. $250,000. Incorporators: 
John Kerr, of Hackettstown, N. J.; M. D. 
Barr, New York; Z. V. Taylor, Greensboro; 
F. A. Barr, Winston-Salem. 


HARRISBURG, PA.—Neshominy El- 
evated Railway Company. $50,000. Di- 
rectors: Thomas Craig, Mark T. Archley, 
of Yardley; J. R. Fell, Lower Wakefield; 
Owen Moon, Jr., Trenton, and John V. Mil- 
ler, Lewisburg. 


ST. PAUL, MINN.—The United Tele- 
phone and Telegraph Company. $100.000. 
Incorporators: A. T. Averill, W. H. Dunn 
and G. M. Averill, of Cedar Rapids. Iowa; 
Charles Webster and G. W. Patler, of 
Waucoma, Iowa. 


SPRINGFIELD, ILL.—St. Louis, O’Fal- 
lon & Lebanon Electric Railroad Company. 
$25,000. Incorporators: George J. Kobusch, 
St. Louis; John A. Day, John M. Bram- 
lette, Edward Abend, Jr., and Fred Smith, 
of Belleville, Il. 


TAMPA, FLA.—Peninsular Telephone 
Company. To construct, maintain and 
operate a telephone system. $300,000. In- 
corporators: W. G. Brarien, James W. Bar- 
wick, James J. Langford, Jacob F. Brarien 
and Guy Huffman. 


HARRISBURG, PA.—Camp Hill & Har- 
risburgh Passenger Railroad Company. 
$21,000. Directors: M. C. Kennedy, Cham- 
bersburg; J. F. Boyd, H. A. Riddle, T. B. 
Kennedy, Jr.. of Chambersburg, and L. S. 
Sadler, of Carlisle. 


LENZ STATION, ILL.—St. Louis, O’Fal- 
lon & Lebanon Electric Railroad Company. 
$25,000. Incorporators and first board of 
directors: George J. Kobusch, St. Louis, Mo.; 
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John A. Day, John M. Bramlette, Edward 
Abend, Jr., and Fred Smith, of Belleville, Il. 


TOLEDO, OHIO—Consolidated Gas and 
Light Company. To make and furnish gas 
and electricity for light and heat and hot 


water for heating purposes. $500,000. In- 


corporators: J. M. Barr, W. B. Daly, C. F. 
M. Niles, W. H. Dore and R. W. Kirkley. 


FREMONT, OHIO—The Tiffin & Port 
Clinton Railway Company. To build an 
electric line from Tiffin to Marblehead, touch- 
ing Fremont, Sandusky and Port Clinton. 
$20,000. Ineorporators: William H. Dore, 
H. C. DeRan, R. G. Kerlin, E. P. Siman and 
J. G. Brewer. 


KENOSHA, ILL.— Wisconsin Interlakes 
Electric Railway Company, to build elec- 
tric lines to the different inland lake re- 
sorts in southern Wisconsin. $100,000. 
Patrick F. Haynes, Gustave L. Claussen and 
a number of other Chicago and Kenosha 
men are behind the company. 


WARREN, OHIO—The Sterling Electrical 
Manufacturing Company has been organized 
in Warren, Ohio, with a capital of $50,000. 
A new factory will at once be constructed 
in Warren, Ohio, and when completed the 
company will enter the field as manufact- 
urer of electrical specialties. 


SEBRING, MAHONING COUNTY, OHIO 
—City Water Works Company; $25,000; 
incorporators: George E., O. H., J. A. and 
E. H. Sebring and C. J. Albright. City 
Light and Power Company; $25,000; in- 
corporators: George E., O. H., J. A. and E. 
H. Sebring and C. J. Albright. 


VENICE, ILL.—Granite City & Edwards- 
ville Railway Company. $60,000. Incorpora- 
tors: E. L. McFadden, E. W. Link, and J. A. 
Jenne. To construct and maintain street 
railways operated by power other than 
steam, and to build and operate plants for 
furnishing electric light and power. 


ALBANY, N. Y¥.—The Saugerties & Palen- 
ville Railroad Company. $250,000. Direc- 
tors: R. J. Jackson and Chas. E. Jackson, 
of Middletown, Ct.; Eben Jackson, D. G. 
Gale and I. J. Lockwood, of New York city; 
D. G. Gale, Jr., and Martin Cantine, of Saug- 
erties, and T. V. R. Brown and J. W. Sear- 
ing, of Kingston. 


AMARILLO, TEX.—Chictaw, Oklahoma & 
Texas Railway Company. $1,680,000. In- 
corporators: Francis I. Gowen, Charles E. 
Ingersoll, Effingham B. Morris, W. H. Jenks 
and J. B. Hoof, of Philadelphia: J. W. Mc- 
Cloud, of Little Rock; G. L. Backford, of Den- 
ison; S. H. Madden, R. C. Stringfellow and 
W. W. Faqua, of Amarillo. 


ALBANY, N. Y.—The Valley Telephone 
Company. To operate a telephone system in 
Waverly, Tioga County, and Sayre and Ath- 
ens, Bradford County, Pa. $75,000. Direc- 
tors: Joel H. Fuller, Kerm F. Gill, Charles 
B. Stowe and Bert G. Hubbell, of Cleveland, 
Ohio; Frank Pike, of Sayre, Pa.; Fred E. 
Lyford, of Waverly, N. Y., and Vine Crandall, 
of Athens, Pa. 


WABASH, IND.—The Wabash & Rochester 
Railway Company, to build a trolley line 
from Wabash to Rochester by way of Roann 
and Gilead. $35,000, subject to increase. Di- 
rectors: Alvah Taylor, Aaron Simon, James 
Lynn, Jr., R. P. Macy, L. L. Daugherty, Wil- 
bur McNamee, John B. Latchem, Warren G. 
Sayre and M. S. Howe. James Lynn, Jr., is 
slated for president. 


HARRISBURG, PA.—The Clifton & Shar- 
on Hill Street Railway Company, to build 
a line from Alden and Colingdale to Sharon 
Hill; capital, $24,000. The Linn, Gradyville 
& West Chester Railway Company, to build 
a line from Lima to West Chester; capital, 
$60,000. The Center & Clearfield Street Rail- 
way Company, to build a road from Morris- 
dale to Osceola; capital, $66,000. The East 
Side Street Railway Company, to build two 
miles of road in the city of Chester; capi- 
tal, $12,000. 
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INDUSTRIAL ITEMS 


UNIVERSAL MILLING MACHINES are 
beautifully illustrated in a recent catalogue 
of the Garvin Machine Company, of New 
York. 


THE NEW YORK & OHIO COMPANY, of 
Warren, Ohio, is issuing some attractive 
calendars, advertising the well-known 
Packard lamps and transformers. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, of Jersey City, is calling attention 
to Silica-Graphite paint as the best produc- 
tion of its long experience and skill in 
studying the requirements of the paint 
market. 


J. J. REIDY & COMPANY, of New Haven, 
Ct., are advertising Donnelly’s steel climb- 
ers, straps and pads. The spurs on these 
climbers are oil tempered and are warranted 
to give satisfaction. Express charges on 
orders are prepaid. 


ACCUMULATORS for dentists and sur- 
geons, or for any other uses where portable 
cells are required, form the subject matter 
of a handsome catalogue (in German) re- 
ceived from the Vereinigte Accumulatoren 
und Elektricitats Werke, of Berlin. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, says that the way to know a lamp 
is to try it. This piece of wisdom is fur- 
nished free. The Electric Appliance Com- 
pany insists that no manager can know the 
good points of the Packard incandescent 
lamp without giving it a trial. 


THE NON-POLARIZING DRY BATTERY 
COMPANY, of New York, announces that it 
has completed arrangements with the Stro- 
bel-Wilkin Company, 591 Broadway, to act 
as its general selling agent, and requests 
that in future all orders and other com- 
munications be addressed to the latter firm. 


BAKER & COMPANY, of Newark, N. J., 
are sending to the trade a very useful, 
unique and attractive advertising novelty 
in the shape of a date stamp. It is a con- 
venience which will be kept on a business 
man’s desk and will be a constant reminder 
of the enterprising firm whose name it 
bears. 


THE NARROWS FERRY COMPANY an- 
nounces that passengers from New York to 
Staten Island may now make the trip on its 
line via Brooklyn. The trip consumes one 
hour, and gives the voyager an invigorating 
breath of ocean air, views of the shipping in 
New York’s busy bay, the United States 
fortifications, and some delightful scenery. 


CRANK-PIN TURNING MACHINES are 
illustrated in a leafiet sent out by the Crank- 
Pin Machine Company, of New York. This 
machine is stated to be very simple and to 
be within the ability of anybody who can 
manage a lathe to run. It takes work 36 
inches in length, and with a throw of seven 
inches, anu is capable of producing accu- 
rately very complex forms of cranks. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, Mo., will mail, upon 
application, a catalogue covering its new 
models of desk and ceiling fans. The de- 
mand for these fans has been very great and 
the company states that its capacity to fill 
orders has been severely taxed. A new sup- 
ply of both the “Emerson” and the “Peerless” 
models has been received, and orders can 
now be filled without delay. 


THE WILLIAMS-ABBOTT ELECTRIC 
COMPANY, Cleveland, Ohio, has just re- 
ceived from the press its new illustrated 
catalogue descriptive of its manufacturing 
facilities and the telephones and switch- 
boards which it manufactures. The cata- 
logue is 11% by 9 inches, and contains 
nearly 50 pages of illustrations and descrip- 
tive data; also a dozen interior views of the 
factory of this company. 
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THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has placed on the market a new 
dry battery which is called the “Ideal.” This 
battery is claimed to have a low specific in- 
ternal resistance, high voltage and current 
output, and is remarkably recuperative. It 
embodies all the desirable features which 
should be in a high-grade cell, and is espe- 
cially adapted for telephones, bells, burglar 
alarms, gas lighting, medical, dental and 
surgical apparatus. 


SIPE & SIGLER, Cleveland, Ohio, manu- 
facturers of the Willard storage battery, 
have closed a contract with the Canton & 
Massillon Street Railway Company, of Mas- 
sillon, Ohio, for a storage battery of 264 
cells, with 550 ampere-hours capacity, to be 
placed at the station. The battery is to be 
used to take care of the fluctuation and car- 
ry the peak of the load. The contract calls 
for the battery to be ready for operation in 
30 days. 


THE FRANK ADAMS ELECTRIC COM- 
PANY, 904 Pine street, St. Louis, Mo., has is- 
sued a bulletin on marble and slate tablet 
boards. To meet the demand for fireproof 
tablets, this company has made a line of 
boards for concealed and iron conduit work, 
which, used in connection with its standard 
tablet boards, are said to give satisfaction 
because of the simple arrangement for the 
distribution and connection of the circuit 
and feed wires. 


THE WILLIAMS ELECTRIC COMPANY, 
Cleveland, Ohio, has just issued a new cata- 
logue of telephones and telephone parts 
which it manufactures. The book is of con- 
venient size, artistically printed on heavy 
paper, and substantially bound. The illus- 
trations are more than ordinarily good, 
and show a half dozen types of the Will- 
iams instruments, and many illustrations of 
magneto bells, receivers, long-arm trans- 
mitters, switchboard generators, etc. The 
booklet also has some interesting sugges- 
tions of value to telephone users. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, has recently 
closed a contract with the Edison Il- 
luminating Company of Detroit, Mich., to 
double the capacity of the present installa- 
tion of chloride accumulators. The original 
installation consisted of 160 Type H-39 ele- 
ments, and the tanks were constructed to 
allow the present increase, making a total 
nominal discharge rate of 20,480 ampere- 
hours. Mr. Alex Dow, manager of the Edi- 
son company, has had this enlargement 
under consideration for some time past. 


THE EUREKA ELECTRIC COMPANY, of 
Chicago, is now distributing what is known 
as its special telephone supply construction 
material ca.alogue. This catalogue is very 
complete. The company will send to tele- 
phone purchasers its regular telephone cata- 
logue, which is one of the largest issued, 
embracing its large line of guaranteed ap- 
paratus, as well as the supply material one. 
The company will also be pleased to send 
complimentary to any person or company 
interested in the independent telephone field, 
one of its special transmitters, made up in a 
design for a watch charm. 


THE CENTURY TELEPHONE CON- 
STRUCTION COMPANY, 24 Superior Via- 
duct, Cleveland, Ohio, has recently issued, in 
pamphlet form, separately, data relative to 
exchange telephones and accessories, inte- 
rior telephones, cable terminals, etc. This 
company is rapidly increasing the line of 
telephone apparatus, which it is manufact- 
uring, and its type of switchboard is now 
being installed in a number of new ex- 
changes, the most recent of which, the Hor- 
nellsville, N. Y., exchange, is said to be one 
of the most complete and modern yet con- 
structed. 


THE MANHATTAN ELECTRICAL SUP- 
PLY COMPANY, of New York and Chicago, 
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has just issued and is Sending out to the 
trade its new general catalogue and price 
list No. 12. The catalogue contains 462 
pages, filled with illustrations and descrip- 
tive matter which clearly set forth the com- 
plete line of electric light, household, tele- 
phone, telegraph and railway supplies manu- 
factured by this well-known firm. The com- 
pany will promptly answer all inquiries for 
prices and discounts. Its New York offices 
are located at 32 Cortlandt street, and its 
Chicago offices are at 186 to 188 Fifth avenue. 


I. P. FRINK, 551 Pearl street, New York, 
has prepared a very complete and a very at- 
tractive catalogue of church lighting appli- 
ances. It covers every class and style of 
fixture for lighting churches, and in addi- 
tion con.ains a great deal of other matter 
of interest to those engaged in electrical 
work. Engineers and contractors who de- 
sire to keep posted on up-to-date methods of 
lighting will do well to write for this cata- 
logue. Forty years of careful study of the 
problem of lighting and a like amount of 
practical experience have enabled this com- 
pany to collect in its catalogue much 
interesting data which must be of great use to 
all who are looking for the most effective 
methods of lighting churches and other audi- 
toriums. 


THE WESTERN ELECTRIC COMPANY, 
of Chicago, says the extreme hot weather 
has created an unprecedented demand for 
electric fans. The firm recently received a 
telegraphic order for 3,000 fan motors to be 
shipped to New York by fast express. The 
order was received late in the afternoon, but 
by one o'clock a. M. of the following day 
the consignment had been loaded on four 
express cars. To do this 30 of the express 
company’s largest wagons were required. 
The electric fan is no longer considered a 
luxury. It is a necessity, and is rapidly 
finding favor in the household, as well as in 
offices, restaurants and places of amusement. 
The Western Electric Company was one of 
the first to enter the fan manufacturing fleld. 
It has introduced many improvements and 
its products are known everywhere. 


THE AMERICAN ELECTRICAL WORKS, 
of Providence, is mailing to patrons and 
friends a most artistic “remembrance for 
Independence Day.” The first page of this 
patriotic booklet presents the old Liberty 
Bell, surrounded by a wreath, above which 
is the eagle, with a streamer bearing the 
national motto in his mouth. The interior 
pages contain a fine etching of Independence 
hall; pen and ink drawings of the chair 
occupied by John Hancock as president of 
the Congress of 1776, and the table on which 
the Declaration of Independence was signed. 
Then follows a very interesting two-page 
story of the old hall itself and the part it 
played in the eventful period when American 
liberty was born. This little reminder of 
our nation’s early struggles and victories is 
as pleasing to the artistic eye as the pro 
gressive spirit and admirable business meth- 
ods of the American Electrical Works are 
to its patrons. 


THE GOULD STORAGE BATTERY COM- 
PANY, New york, whose factory is situated 
at Depew, N. Y., has just brought out its 
catalogue for 1901, illustrating and de- 
scribing the Gould storage battery for vari- 
ous stationary, traction and automobile pur- 
poses. The catalogue is supplemented by 
a blue-print sheet showing data of high- 
capacity electric vehicle batteries. In some 
of these the weight-efficiency is reduced to 
a point less than 97 pounds per kilowatt- 
hour, which is an extraordinary performance 
for a storage battery containing lead plates. 
The batteries are built with formed plates, 
the lead by a peculiar process being spun 
into thin parallel ridges upon which the 
growing and forming oxdes are put down 
by electrochemical action, with the result 
that the plate has an astonishingly large 
surface of active material when its size and 
weight are considered. The catalogue is 
sent free on application. 
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The business of the electric light cen- 
tral station at this season of the year grows 
small and indicates it as the time for 
making repairs, enlargements, changes 
and alterations of all sorts. Very many 
of the electric light plants in this country 
have grown so rapidly and been so crowded 
with business that they have never had 
time to perfect their physical equipinent. 
There is an abundant opportunity all over 
the country for the tearing out of old and 
antiquated apparatus, the redesigning and 


N planning of stations upon modern lines, 
\the installation of new systems and the 
eneral overhauling of apparatus and 


\ines. Managers should not be slow to 
ail themselves of the semi-holiday which 

jw summer brings to get in hand such im- 

Jrovements as are indicated above. 


A SUCCESSFUL EXPERIMENT. 

In no direction of human activity is 
conservatism more marked than in the 
operation of railroads. This is due with- 
out doubt to the extraordinary complexity 
of railway operation in general and to the 
innumerable elements which enter on both 
sides of the ledger and go to the making 
of a profit or a loss. Railroad men, of all 
classes, seem most prone to adhere to the 
tradition of their craft and to do things as 
they have been done before, avoiding relig- 
iously innovations or improvements. 

For this reason electricity as a motive 
power for main line railroads has made 
slow and not altogether gratifying prog- 
ress. It has taken a newly constructed 
railroad to provide a field for experiment 
on a large scale with electric traction. 
Such an experiment, or perhaps we should 
better say application, has been made on 
the line of the Albany & Hudson Railway 
and Power Company, which is described at 
some length on other pages of this issue. 
This railway has now been in operation 
without interruption or trouble for some 
time and has progressed far enough to 
enable the collection of data relative to 
train operation by electricity on a scale 
little inferior to that of the ordinary 
steam railroad. 

The success of the enterprise has been 
even more gratifying than was hoped for 
by its originators. It was known, of 
course, that the cars would move over the 
railway and that there would probably be 
no serious engineering difficulties in the 
way of maintaining a schedule and operat- 
ing trains in all seasons of the year. It 
was not foreseen, however, so clearly as has 
been demonstrated by the event that the 
earning power of such a system is high. 
By the use of water power and a well- 
planned station and well-designed line the 
labor and material cost of a kilowatt-hour 
delivered to the transmission line has been 
reduced to a point approximating one-half 
a cent. With frequent trains the load is 


‘well distributed and power is generated at 
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high economy. The service is satisfactory 
to patrons of the road as well as to its 
management, the speed is high, and the 
elaborate and careful system of despatch- 
ing in use renders the system safe. It is 
already beginning to build up industry and 
encourage travel in the district that it 
serves and, upon the whole, it may be re- 
garded as a highly successful solution of a 
difficult traction problem. 

Doubtless the managements of many 
other railroads, inspired by the conserva- 
tism of which mention has been made 
above, have awaited the outcome of opera- 
tion on this line with peculiar interest. 
To those who are operating interurban 
lines of moderate length, say up to 100 
miles, a study of the conditions, the costs 
and the traffic on the Albany & Hudson 
Railroad will be of great value as well as 
of peculiar interest. It is hoped, as it is 
believed, that this line will be a forerun- 
ner of the many similar ones, and that the 
equipment of steam railroads may progress 
when it has begun in much the same way 
as did the electrical equipment of horse- 
car lines in cities. Many of us can re- 
member to this day the conservatism that 
caused the owners of horse railroads once 
to pooh-pooh the trolley car as a visionary 
experiment utterly unsuited for the use of 


their particular service. 


ELECTRICAL WORK AND THE HOT 
WEATHER. 


It is very gratifying to notice that de- 
spite the hot weather of the present season, 
electrical activity, as manifested by the 
records of the Patent Office and the incor- 
poration of companies throughout the 
country, seems to be progressing as stead- 
ily and as satisfactorily as ever. One needs 
only to turn to the weekly list of patents 
granted and incorporations filed, which 
are printed in other columns of the ELEC- 
TRICAL Review, to note that there is no 
cessation apparently in these directions of 
activity, and that every indication shows 
electrical business to be as progressive DOW 
as at any time in the last several years. Or- 
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dinarily it is customary for business of all 
character to show a decided decline in the 
warm months of J uly and August. People 
are then taking their vacations and only 
perfunctory work is done, as a general 
thing. This was not the case last summer, 
however, and does not seem to be this sum- 
mer. We are too busy to stop working 
and take vacations, although it is probably 
true that the business men in the profes- 
sion are better able financially to take a 
period of recreation this summer than they 
have been before for many years. 

What makes the situation even more 
. pleasing and interesting is that the outlook 


is as good as the actuality. We are not 
only very busy and shops and factories are 
not only working full time (and often 
overtime) but it seems as if this condi- 
tion of things would keep up, from present 
appearances, at least, indefinitely. The 
extraordinary extension of foreign markets 
which has followed as the result of the 
war with Spain and the enlargement of 
ideas that have come to us with the acquisi- 
tion of new possessions has given a new 
outlet for our manufactured products. 
While some of our manufacturers have 
been slow in taking advantage of the op- 
portunity afforded by these markets, still 
a great deal of American electrical appara- 
tus is going abroad and at the same time 
there is a gratifying demand for it at 
home. New enterprises, such as the build- 
ing of electric railway lines and the ex- 
ploitation of electric lighting systems, need 
the fertile surroundings of good times. 
When panic is imminent and money is 
hard to get such enterprises are shelved 
to wait for a more convenient season. To 
a certain extent they form an excellent 
barometer of general business conditions 
and reflect the status of commerce in all 
its various branches. This is a good year 
for the electrician, whether he be engincer, 
manufacturer or workman. 


TELEPHONES FOR TRAIN DESPATCH- 
ING. 


The use of the telephone for tram 
despatching purposes is rapidly increas- 
ing. Tested at first upon suburban 
lines and upon electric railway lines 
running into suburban districts, it has 
gradually come to be used on steam 
railways, at first on branches and now 
on more important lines. It has just 
heen announced that the Delaware, Lacka- 
wanna & Western Railroad, an important 
system of railroads running northwesterly 
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from New York to Buffalo, will introduce 
telephones for despatching for all of its 
work on its main lines during the course of 


the next few months. The telegraph will 


be superseded for this purpose and it is be- 
lieved that a considerable reduction in ex- 
penses will be made by saving the salaries 
of the telegraph operators now employed 
in connection with the despatching service. 

Commenting upon this situation the 
New York Sun, usually well informed and 


conservative, says: 


“The plan will send a shiver fienue the 
frame of every old-time train despatcher in 
the land. They will recall instances when, 
owing to some temporary and unavoidable 
interruption of the telegraph circuit, they 
dared to trust to the accuracy of the ‘phone’ 
in conveying instructions to a belated train 
at some point on the road—a risk never 
ventured on except in case of absolute 
necessity. 

“By the telegraphic system every word 
and every figure is spelled out, letter by let- 
ter, on the machine, and is written down 
by the receiving operator who afterward re- 
peats the order, letter by letter and word by 
word, to the despatcher, for the purpose of 
comparison and affirmation. By this means, 
misunderstanding, on the part of the receiv- 
ing operator, of a single word is im- 
mediately detected and rectified; and no 


train order is valid until it bears the de- 


spatcher’s ‘O. K? 

“Undoubtedly, some such method of veri- 
fication will be followed under the new sys- 
tem; but the question is, will the telephone 
be as trustworthy as its predecessor? The 
telephone has lately attained a high degree 
of perfection; but the fact remains, never- 
theless, that it frequently misrepresents, or 
rather seems to misrepresent, the sound of 
the voice. While such a defect may be 
trivial at ordinary times, its existence might 
prove incalculably disastrous where the 
safety of hundreds of human lives depends 
upon absolute accuracy of transmission.” 


In this case the Sun has spoken without 
due consideration or information. It is 
just as easy to verify a despatch order, 
word by word and figure by figure, and 
receive the despatcher’s “0. K.” complet- 
ing the order, over the telephone as it is 
over the telegraph line. The main point is 
that it is far quicker. Anybody who can 
hear and write can receive a train order 
sent by telephone. The experience of the 
Erie Railroad, as pointed out in the ELEC- 
TRICAL Review by Mr. F. L. Blendinger, 
superintendent of telegraphs of that sys- 
tem, has been entirely satisfactory and 
there is little doubt that the despatch work 
of the Lackawanna system will not only be 
facilitated and reduced in cost but actually 
made better by the new system. It must 
be considered that the ordinary country 
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station operator is by no means the most 
proficient of his class. Orders as sent out 
ordinarily from a despatching office are of 
the briefest kind, more or less filled with 
figures and abbreviations. There seems 
as much chance for a mistake in the tele- 
graphic reception of these from the sound- 
er as there is in getting them over the 
telephone. As far as the telephone mis- 
representing or seeming to misrepresent 
the sound of the voice, the Sun must have 
derived its experience of telephones from 
instruments not working under the best 
conditions. With a good, well-built and 
well-cared-for line and modern telephones, 
conversation over such distances as will 
be encountered on the Lackawanna Rail- 
road service will be practically as easy as 
talking through a hole in the wall. 

The train despatching service of the 
Albany & Hudson Railroad, which is de- 
scribed at length on other pages of this 
issue, is operated by both telephone and 
telegraph. That is, the despatcher has 
both these means at his command; but he 
generally uses the telephone because it is 
much quicker. The average time taken to 
complete an order consisting of twenty or 
thirty words, with train numbers, times, 
ete., is under two minutes. 


SOME CHAPTERS IN ELECTRO- 
CHEMISTRY. 


In this issue of the ELECTRICAL RE- 
View is given the first article of the series 
under the general title “Selected Chap- 
ters in Electrochemistry,” by Professor 
H. C. Jones, of the Johns Hopkins Uni- 
versity. The subject dealt with is that 
which underlies the modern conceptions 
of electrolytic action, the phenomena of 
osmotic pressure. 

There is no more singular illustration of 
the ecatholicity of science than that re- 
searches undertaken by a botanist, with a 
view to determining something of the 
nature of an action manifested in the cells 
of plants, should turn out to be the funda- 
mental base upon which is built the new 
science of electrochemistry. Nothing, in- 
deed, seems further from connection with 
an electrical subject than osmotic press- 
ure and the curious action of liquids 
mingling through a porous partition. It 
remained for {hat remarkable genius Van’t 


Hoff to observe the bearing of the deduc--’ 


tion of experimenters on osmosis apo 
electrical action. 

This first chapter is a necessary lie 
duction to the valuable papers which w/ 
follow it. The second chapter of the g 
ies will deal with the theory of electroly, 
dissociation. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIMS—XXXV. 


BY W. ELWELL GOLDSBOROUGH. 


The complete vector diagram of Fig. 
99 represents the phase relations which 
will exist in the whole system when the 
alternator E' is alone active. If alter- 
nator E! is made inoperative and alter- 
nator E"" is caused to develop an electro- 
motive force, a similar solution to that 
already given will result in developing 
the phase relations which exist in a sys- 
tem consisting of the parallel circuits 
A,O and A,O connected in series with the 
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' Now, what results when both the alter- 
nators are active can only be determined 
by combining the phase diagrams of Figs. 


99 and 100. Suppose, for instance, that, - 


when operating synchronously, the alter- 
nator E'" develops an electro-motive force 
that is 10 degrees in advance of the elec-' 
tro-motive force developed by the alter- 
nator E'. The electro-motive forces of 
the machines will then appear in the phase 
positions of the vectors O'A™' and O'A' of 
Fig. 101. Further, we will assume that 
alternator E' develops an electro-motive 
force equal in magnitude to O'A' and that 
alternator E"! develops an electro-motive 


Fic. 101.—ALTERNATING MECHANISMS. 


circuit OA,. If, further, it is desired to 
ascertain what electro-motive force de- 
veloped by alternator E will maintain at 
the terminals of the parallel circuits an 
electro-motive force OA,'" of Fig. 100 
equal to the electro-motive force OA,’ of 
Fig. 99, a phase diagram must be con- 
structed by following the process already 
outlined. By this we find that an electro- 
motive force OA,’ = E,'" will set up a 
current IU! = 0B," in the circuit A,O, 
and the current I," = OB," in the cir- 


., cuit A,O. The resultant of these branch 
> currents will be the main-line current 


OB,"!, which must be forced through the 
ircuit OA, The construction of Fig. 
00 shows that to force the current OB, 

rough the circuit OA, will require an 
‘tro-motive force Asta and that, 
lly, the generator E™ must develop 
‘slectro-motive force equal to OA! in 
ier to maintain the conditions imposed. 


force equal to O'A™. Now, upon these 
vectors must be built up, by a process of 
proportional adjustment, phase diagrams 
like those shown in Figs. 99 and 100. In 
accomplishing this, each dimension of 
Fig. 99 must be changed in the ratio of 
the vector O'A! of Fig. 101 to the vector 
OA! of Fig. 99, and given its proper phase 
position relatively to OA’ of Fig. 101. 

By this process it will be found that, 
when the alternator E! acting alone, de- 
velops an electro-motive force equal to 
O'A' of Fig. 101, a current equal to O'B,! 
will flow in its armature, while currents 
equal respectively to O’B,' and O'B,' will 
flow in the circuits A,O and A,O. 

In providing for the phase diagram 
which must be built up on vector O'A 
of Fig. 101, each dimension of Fig. 100 
must he altered in the ratio of the vector 
O'A™ of Fig. 101 to the vector OA! of 
Fig 100. Ifthe vectors so changed are 
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given the same phase position in Fig 101 
relatively to OʻA™ that they have in Fig. 
100 relative to OA™, the phase diagram 
represented by o’7c™A™ of Fig. 101 will 
result, which shows that when the alter- 
nator E"! is acting alone and developing 
an electro-motive force equal to oa 
Fig. 101, a current equal to O’B,"" will 
flow in its armature, and currents equal 
to O'B,""' and O'B," respectively will flow 
in circuits A,O and A,0O. 

When both alternators are operating 
and developing respectively the electro- 
motive forces equal to O'A! and O’A™, re- 
sultant currents will flow in the system 
shown in Fig. 98, which are equal to the 
vectorial summation of the currents flow- 
ing in the several circuits, as represented 
by the current vectors of Fig. 101. For 
instance, electro-motive force E! acting 
alone sets up a current equal to O’B,' in 
the circuit A,O, and electro-motive force 
E'" acting alone sets upa current equal to 
O’B/" in the circuit A,O. Now, since a 
positive current in the armature of one of 
the alternators, as indicated by the arrow 
heads in Fig. 98, is negative with refer- 
ence to the armature of the other alter- 
nator in obtaining the resultant current 
which flows in the armature of alternator 
E', we must take the vectorial difference 
of the vectors O'B,! and O’B,"", or the 
resulting current is equal to the vector 
distance B'B For the same reason, 
in obtaining the resultant current which 
will flow in the armature of alternator 
E"! we must take the difference of the 
vectors O’B,' and O'B,'", which is the 
vector distance, B.'B,. Again, as also 
indicated by the arrows of Fig. 98, a 
positive current in the armature of alter- 
nator E! is a positive current in the cir- 
cuit OA, and, likewise, a positive current 
in the armature of alternator E'" is a 
positive current in the circuit AQ, ; there- 
fore, the resultant current which flows in 
the circuit AO, when both alternators are 
operating is found by taking the vector 
sum of the vectors O'B,! and O'B,'". This 
results in giving us the vector O'B, equal 
to the resultant current in the circuit 
AO. So much for the currents. 

When we determine the electro-motive 
forces which will appear between the com- 
mon point O of the three circuits and the 
terminals A,, A,and A,, Fig. 98, a similar 
method of vector summation must be fol- 
lowed. ‘The electro-motive force which 
alternator E' brings into being at the 
terminals of the circuit A,O is repre- 
sented by the vector AJA’. The electro- 
motive force which alternator E™ brings 
into being at the terminals of the same 
circuit is represented by the vector 
O'A," ; consequently, the electro-motive 
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force which will appear between the points 
A, and O is equal to the vectorial difference 
of A, A`and O'A, or to the dotted vector 
OA!', since A,'O is drawn from Ai paral- 
lel and equal to O'A,"!. In like manner 
alternator E' impresses an electro-motive 
force equal to O’A, upon the circuit 
A,O, while alternator E'" impresses an 
electro-motive force equal to As'A™ upon 
this circuit. ‘The vectorial difference of 
these electro-motive forces is equal to 
OA" since AO is drawn from A," 
equal and parallel to O'A.. 

In the case of the middle circuit A,O, 
the electro-motive force which the gener- 
ators, acting separately, impress upon its 
terminals must be added. Taking the 
vector sum of O’A, and O’A2", there- 
fore, we get the dotted vector O'O, since, 
as already stated, A, O is drawn from 
A,’ parallel to O'A! We, therefore, 
find that the electro-motive forces which 
appear at the terminals of the three cir- 
cuits have a common junction point O. 
This must, of necessity, be the case in 
order that the phase diagram shall be 
continuous. This is an interesting fact. 
and one that enables us to show in a very 
clear and convenient way the final phase 
relations which exist in the eystem. 


EE 2, et 
Science 
Brevities 

Frequency Indicator—In a German phys- 
ical paper Herr R. Kempf-Hartmann de- 
scribes a simple workshop form of fre- 
quency indicator. A number of stcel reeds 
are employed, these being weighted so 
that their vibration periods differ about 
one per second. They are actuated by 
an electromagnet excited by the current 
to be measured, and the amplitude of vibra- 
tion of that one corresponding with the 
frequency is said to attain as much as one 
inch. As a general thing the reeds on 
either side also respond, and by examin- 
ing the amplitude of vibration frequency 
can be estimated as closely as one-tenth of 
a period. By simple connections, which 
suggest themselves, the instrument can be 
made to sound an alarm if the frequency 
becomes abnormal. 

Aluminum Rectifiers—Considerable in- 
terest has been elicited by experiments 
upon the curious action of aluminum cells, 
which have the property of allowing cur- 
rent to pass in one direction and shutting 
it off when it is attempted to pass it 
through in the other. In a recent com- 
munication to the French Academy, M. C. 
Pollak states that he has made aluminum 
rectifiers available for 200 volts. He em- 
ploys a slightly acid solution of potassium 
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phosphate as the electrolyte. ‘The alumi- 
nuin plates are soaked for some time in 
caustic alkali to do away with impurities, 
and a crust forms on them consisting of 
oxides and other aluminum compounds. 
This crust, he believes, is necessary for 
their proper action. When exposed to the 
air the crust remains unaltered, but when 
wet it gradually disintegrates so that when 
the cell is not in action the plates should 
be taken out and dried. If the tempera- 
ture of the cells is permitted to exceed 
40 degrees centigrade they allow a con- 
siderable portion of current to pass both 
ways. The life of a plate is from 500 to 
800 hours. Several cells should not be 
employed in series unless they can be made 
precisely equal to each other. 


The Speaking Arc—In the Elektrotech- 
nische Zeitschrift Herr W. Peukert de- 
scribes some further discoveries he has 
made in connection with the speaking are. 
Without the use either of a telephone or 
a microphone it is stated that acoustic ef- 
fects could be produced. A condenser of 
large capacity was mounted parallel with 
the are and contained a key in its circuit. 
On depressing the key the are gave a loud 
whistling noise when it had a certain defin- 
ite length. This length could be varied 
within narrow limits, the pitch of the 
note varying accordingly. As soon as the 
arc length exceeded a certain definite 
maximum the whistling abruptly ccased 
but could be brought on again by reducing 
the length of the are. Alternate charges 
and discharges of the condenser produce a 
periodic current of considerable maximum 
from the continuous current of six am- 
peres. The electro-motive force at the arc 
was found to be not sensibly altered and 
remaining about 68 volts through the ex- 
periment. The frequency was about 10,- 
000 eveles per second and the author points 
to the experiment as important, since it 
shows how strong alternating currents of 
high frequency and low voltage may be 
produced. 


Magnetic Analysis of Radium Rays— 
M. H. Becquerel has improved his method 
of analyzing radium rays into their con- 
stituent forms of radiation. An Electri- 
clan abstract says: The active substance is 
placed in a uniform magnetic field. A 
thin, flat sheaf of rays parallel to the field 
is picked out, and the photographic im- 
pression of the rays, some of which are de- 
flected by the field, is received on a sensi- 
tive plate normal to the field at nearly 
grazing incidence. The tracks left upon 
the plate are ares of circles, which fuse 
together to form patches with circular out- 
lines. A suitable disposition of successive 
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screens with slits enables the observer to 
pick out any circular are at pleasure. Two 
screens are necessary, since an infinite 
number of cylinders could be drawn 
through the linear source and a slit 
parallel to it. The undeflected rays are 
marked by straight tracks. They have 
the greatest penetrative power, and after 
traversing glass they traverse aluminum 
0.1 millimetre thick without suffering any 
change, and evidently retaining their 
characteristic value of mvle. They pro- 
duce no secondary radium rays, such as are 
produced whenever the rays are absorbed. 
The secondary rays produce tertiary rays, 
and rays of higher orders. They proceed 
from both surfaces of the material they 
impinge upon. 

Physiological Effects of Radium Rays— 
In an interesting note in the Comptes 
Rendus, MM. Becquerel and Curie give an 
account of various painful experiments 
which have been made in connection with 
the study of radium rays. The first 
martyr to science in this connection was 
Gicsel, who placed a radium preparation in 
a celluloid case strapped to his arm for 
two hours. At first the skin showed only 
a slight reddening. About two or three 
weeks afterward inflammation set in. M. 
Curie was the next victim. He exposed 
his arm for 10 hours and on the twentieth 
day following had a very sore arm requir- 
ing a bandage. On the forty-second day 
the arm began to get well but even on the 
fifty-second day a discoloration showed 
where the surface had been affected. M. 
H. Becquerel placed a very active radium 
preparation in his waistcoat pocket for six 
hours. The resulting sore took 10 days 
to develop and 40 days to heal. Several 
others had similar experiences and all who 
have worked with very active preparations 
experience pains and sores in their fingers 
which take two months to recover. 

The Manufacture of Hydrogen— Writing 
in a German chemical journal Herr O. 
Schmidt describes a commercial appara- 
tus for the electrolysis on a large scale 
of a dilute solution of potassium car- 
bonate. Iron electrodes in series are used 
and the gases issued by separate chan- 
nels. Two and one-half volts per pair of 
electrodes are necessary and each kilowatt- 
hour produces 168 litres of hydrogen and 
half the same quantity of oxygen, the 
gases being within one or two per cent of 
purity. The hydrogen is compressed i¥ 
strong cylinders for purposes of convey 
ient handling and is stated to have fou% 
some use in connection with Welsb;/ 
mantles for lighting. It is stated that / 
normal candle-hour costs with acety. 
0.012 cent and with hydrogen and t 
mantle burner only 0.005 cent. | 
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Selected Chapters in Electrochemistry-I. 


By Harry C. Jones. 


CHAPTER I—OSMOTIC PRESSURE. 


INTRODUCTION. 

T IS WELL KNOWN that in the last 

i few years a new branch of science has 

come into existence. Since the phe- 
nomena with which it deals lie midway be- 
tween physics and chemistry, it is called 
physical chemistry, and to distinguish 
it from the older physical chemistry, from 
which it differs fundamentally and in 
kind, it has been termed the new physical 
chemistry. 

This subject embraces a number of 
chapters, such as the study of atoms and 
molecules, of solids, liquids, and gases, of 
thermochemistry, electrochemistry, chemi- 
cal dynamics and statics, ete. That por- 
tion of physical chemistry which concerns 
us here has to do with the transformations 
of chemical energy into electrical, and of 
electric energy into chemical, and this con- 
stitutes the subject matter of electrochem- 
istry. 

It is not the intention of these papers 
to treat the subject of electrochemistry in 
a systematic or exhaustive manner, as 


-would be done in an advanced text-book on 


this subject, but to take up certain sec- 
tions which seem particularly interesting 
and important. 

It would be impossible to plunge in- 
telligibly into the subject matter of elec- 
trochemistry without first studying some 
phenomena which lie at the foundation 
of all electrochemistry, and upon which it 
rests. We shall take up first the phenom- 
cna connected with osmotic pressure, and 
point out certain relations between the 
osmotic pressure exerted by solutions and 
other physical phenomena which are well 
known. 

WHAT IS MEANT BY OSMOTIC PRESSURE. 

It was known from the earliest time that 


' when certain solid substances are brought 


in contact with certain liquids, the for- 
mer dissolve, and when quantitative meth- 
ods began to be discovered it was soon 
found that such substances distributed 
themselves uniformly throughout the sol- 
vent. This phenomenon was called dif- 
fusion, but the cause of diffusion was en- 
tirely unknown. Why does the dissolved 
substance pass into every portion of the 
solvent until the whole solution becomes 
homogencous, each equal volume contain- 
ing the same amount of the dissolved sub- 
stance? The question could not be an- 
swered. This was all the more perplexing 
when it was considered that substances 
much heavier than the solvent would rise 


from the bottom of the containing-vessel 
into the solvent, right against the pull of 
gravity. Another fact which had been 
known for a long time is that an animal 
bladder, when filled with a mixture of 
alcohol and water and plunged into pure 
water, will swell up and burst. It was 
obvious that there is some pressure mani- 
festing itself in this case, and such has 
been termed osmotic pressure. 

A pressure similar to the above was 
found to exist at the surface of contact of 
every solution with the pure solvent, and 
also at the surface of contact of every solu- 
tion of a substance with every other solu- 
tion of different concentration. These ob- 
servations are, of course, purely qualita- 
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DETERMINATION OF OsMOTIC PRESSURE. 
tive, but, like the study of every phenom- 
enon in science, we have first the qualita- 
tive observations and then the quantitative 
measurements. The earlier observers had 
no conception as to the magnitude of the 
osmotic pressure which a solution will ex- 
ert, and no idea how it could be measured. 
THE MEASUREMENT OF OSMOTIC PRESSURE. 

If we were dependent upon animal 
membranes or upon any other natural 
membrane to measure the magnitude of 
osmotic pressure, our knowledge of this 
subject would be most unsatisfactory. But 
artificial membranes, which can stand 
many times the pressure of any natural 
membrane, have been prepared and used 
successfully to measure the magnitude of 
the osmotic pressure exerted by not too 
concentrated solutions. 

In order that any membrane may be 


used to measure osmotic pressure it must 
allow the pure solvent to pass through, 
but prevent the dissolved substance from 
passing. Thus, in the case of a solution 
of cane sugar in water, the membrane must 
allow the water to pass readily through, 
but must be impervious to the cane sugar 
molecules. The reason for this is obvious. 
If the membrane which separated the solu- 
tions of different concentrations allowed 
the dissolved substance to pass through, 
the solutions on the two sides would by 
diffusion become of the same concentra- 
tion and no osmotic pressure would exist 
between them. Such membranes, which 
are permeable to the solvent but are im- 
permeable to the dissolved substance, are 
known as semt-permeable membranes. 

It has been found that certain precipi- 
tates have this property of allowing water 
lo pass through them, but of preventing 
certain substances, like cane sugar. Among 
these should be mentioned copper ferro- 
cyanides the precipitate formed when a 
solution of potassium ferrocyanide is 
brought in contact with a solution of a 
soluble copper salt, say copper sulphate. 
The reaction is expressed by the following 
equation: 

K,Fe(CN),+2CuSO,=Cu,Fe(CN),+ 

2K,S0,. 
A number of other substances, such as 
calcium phosphate, Berlin blue, etc., have 
been found to have the same property to 
some extent. 

In order that such a precipitate should 
be used to measure osmotic pressure it 
must be given a resistant support, and the 
following device has been adopted. The 
precipitate was deposited right in the walls 
of a fine-grained porcelain cup. by filling 
the cup with a solution of potassium ferro- 
cyanide and immersing it in a solution of 
copper sulphate. Where the two solutions 
came together in the walls of the cup the 
precipitate was formed, and had the 
property of semi-permeability, which is es- 
sential to the measurement of osmotic 
pressure. 

In preparing these membranes great 
care and patience are necessary to work 
out the details, but this is not the place to 
discuss these details.* 

Having prepared the cell containing the 
semi-permeable membrane, it was filled 
with the solution whose osmotic pressure 
was to be measured, and tightly closed by 


*See Pfeffer's monograph on Osmotische Untersuch- 
ungen, Leipzig, 1877. 
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means of a cork, through which a manom- 
eter passed. The cell containing the solu- 
tion was then immersed in a vessel con- 
taining pure water. The water passed 
through the semi-permeable membrane 
into the cup, and produced a pressure 
which could be read on the manometer. 
Water would continue to flow in until the 
hydrostatic pressure on the inside was 
just equal to the osmotic pressure which 
the solution was capable of exerting 
against the pure solvent. By reading the 
maximum pressure produced, by means of 
the manometer, we have the osmotic press- 
ure of the solution which is equal to it. 


RESULTS OF THE MEASUREMENT OF OS- 
MOTIC PRESSURE. 


The first fact which was noticed as the 

result of the quantitative study of osmotic 
pressure, was the enormous magnitude of 
-the pressure which even dilute solutions 
can exert. From the earlier observations 
on osmotic pressure, by means of which an 
animal bladder was burst when it was 
filled with a fairly concentrated solution 
of alcohol, the conclusion was drawn that 
in osmotic pressure we have to deal with 
an appreciable force; but no one imagined 
for a moment that the magnitude of the 
force was as great as it is. Pfeffer, who 
is now Professor of botany in the Univer- 
sity of Leipzig, found that a tenth-nor- 
mal* solution of cane sugar in water has 
an osmotic pressure of about two atmos- 
pheres. If an open water manometer was 
used, the column of water would rise to a 
height of more than 66 feet. 

Pfeffer studied the osmotic pressures of 
solutions of a number of substances at 
different concentrations, and a few of his 
results are given below to illustrate cer- 
tain relations. which will be pointed out 
a little later: 


CANE SUGAR. 
Concentration in Per 


Cent by Weight. Osmotic Pressure. 
1 535 mm. 
2 1,016 
4 2,082 j 
6 8,075 “ 


Pfeffer also studied the effect of tem- 
perature on the osmotic pressure of a 
solution of cane sugar. He used a one 
per cent solution, and measured its osmotic 
pressure at different temperatures. He ob- 
tained the following results: 


Temperature. Osmotic Pressure. 
14°.2C 510 mm. 

$2°.0 C 044 ‘* 
6°.8 C 505 “ 

183°.7 C 525 “ 
22°.0 C 548 “ 
15°.5 C 520 “ 

i 36°.0 C 567 “ 


_ SS a 
*A norma! solution of cane sugar is one which con- 
‘eins a gram-molecular weight = 312.1 grams, in a litre. 
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Pfeffer was studying osmotic pressure 
from the standpoint of a botanist, and the 
remainder of his work has to do chiefly 
with the botanical significance of his 
measurements. He did not point out any 
relations between the osmotic pressure of 
solutions and the gas-pressure of gases. 
This remained for another. 

RELATIONS BETWEEN OSMOTIC PRESSURE 
AND GAS-PRESSURE. 

That there was any relation between the 
osmotic pressure of a solution and the gas- 
pressure of a gas was not suspected until 
the epoch-making paper* of the great 
Dutch Physical Chemist, Van’t Hoff, ap- 
peared in 1887. This paper bears the title 
“The Role of Osmotic Pressure in the 
Analogy between Solutions and Gases,” 
and the title is self-explanatory. 

Van’t Hoff’s? attention was called to the 
experimental work of Pfeffer by his col- 
league in the University of Amsterdam— 
the botanist De Vries—and he took up a 
study of Pfeffer’s results in connection 
with certain other problems in which he 
was interested at that time.t He was at 
once impressed by the relation between the 
osmotic pressures of solutions and their 
concentrations. The osmotic pressure in- 
creases with the concentration of the solu- 
tion, and the important point is that the 


osmotic pressure increases proportional tu 


the concentration. This can be seen at 
once if we divide the osmotic pressures of 
the different solutions by the percentage 
concentrations of the solutions, as Van't 
Ifoff did. The following results will illus- 
trate the point. If we represent the con- 
centrations by C, and the osmotic press- 
ures by P; P divided by C is a constant: 


c P P 

C 
1g 535 mm. 535 
2g 1,016 * 508 
4% 2,082 ' 591 
6g 8,075 “ 513 


P> 
The value of (18 as nearly constant as 


could be expected when we consider the 
difficulties and large experimental errors 
which are necessarily involved in all 
measurements of osmotic pressure. 

Of what scientific value was the dis- 
covery of this relation? Would it not, 
afler all, be just what we should expect? 
If one molecule exerts a given osmotic 
pressure, would not two molecules exert 
twice this pressure, three molecules three 
times the pressure and n molecules n 
times the pressure? This is just what is 
in Harper's Science Series, vol. iv, p. 18. 


+ For further detail see Theory of Electrolytic Dissocia- 
tion by H. C. Jones (Maciiilan’s.) 

t Van't Hoff was at that time Professor of chemistry in 
Amsterdam. He is now Professor of Physical Chem- 
istry in the University of Berlin. 
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expressed by the above relation; but to a 
mind of the type of that of Van’t Hoff it 
meant a great deal more. He saw in this 
relation an analogy to the Law of Boyle 
for Gases. This law says that the pressure 
exerted by a gas is proportional to the 
concentration of the gas. 

It seemed, then, from these few results 
that the Law of Boyle for Gas-Pressure 
Applied to the Osmotic Pressure of Solu- 
tion, and that the two kinds of pressure 
were analogous, at least in this one re- 
spect, that they were proportional on the 
one hand to the concentration of the solu- 
tion, on the other to the concentration of 
the gas. 

Having found that the law of Boyle for 
gis-pressure applies to the osmotic pressure 
of solutions, Van’t Hoff naturally began 
to look around for other analogies be- 
tween the two kinds of pressure. We have 
seen that the osmotic pressure of a solu- 
tion increases with increase in tempera- 
ture, and it is well known that the gas- 
pressure of a gas increases with increase 
in temperature. Does any relation exist 
between the amount by which the osmotic 
pressure is increased, and the amount by 
which gas-pressure is increased? This 
would be tested by studying the pressure 
of a gas at a given temperature and then 
at a somewhat higher temperature, and 
observing the increase in pressure for a 
given increase in temperature. This, as 
is well known, has been very carefully 
done, and the results have led to the gen- 
eralization known as the law of Gay 
Lussac, which says that the pressure of a 
gas increases a constant amount for every 
increase in temperature of one degree; and 
the increase in pressure amounts to 
one-two ‘hundred and seventy-third of the 
original pressure of the gas at zero Centi- 
grade. To test this law for osmotic press- 
ure we should naturally proceed as fol- 
lows: The osmotic pressure of a solution 
would be measured at a given tempera- 
ture, and then measured again at a some- 
what higher temperature, and the differ- 
ence between the two pressures noted. The 
difference between the two temperatures 
would also be noted, and from these data 
we could calculate at once the increase in 
osmotic pressure for a rise in temperature 
of one degree. | 

This is exactly what has been done by 
Pfeffer, as will be seen by examining the 
second set of his results, given in an ear- 
lier part of this paper. If we divide the 
difference between the osmotic pressures 
at any two temperatures by the difference 
in temperatures we shall find that the 
value is not exactly the same for dif- 
ferent experiments, and is not one-two 
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hundred and seventy-third of the original 
osmotic pressure. This might at first be 
interpreted to mean that the law of Gay 
Lussac does not apply to the osmotic press- 
ure of solutions, but we must again con- 
sider the enormous difficulties involved in 
making good semi-permeable membranes, 
and in carrying out osmotic pressure de- 
terminations with even a fair degree of 
accuracy. ‘Taking all of these matters into 
account, and, further, that the temperature 
coefficient of osmotic pressure found from 
the results of Pfeffer always approached 
the value one-two hundred and seventy- 
third, Van't Hoff concluded that it was 
probable that the law of Gay Lussac for 
the temperature coefficient of gas-pressure 
applied to the osmotic pressure of solu- 
tions. 

Van’t Hoff, however, made use of an- 
other principle in testing the law of Gay 
Lussac, as applied to the osmotic pressure 
of solutions. If a gas were placed in a 
closed glass tube and the two ends of the 
tube kept at different temperatures, the 


. gas would distribute itself throughout the 


tube, so that the pressure would be the same 
at every point. In the warmer portion of 
the tube a gas molecule would exert a 
greater pressure than in the cooler por- 
tion, and, consequently, the gas would be- 
come more dilute in the warmer portion 
and more concentrated in the cooler por- 
tion of the tube. The difference in con- 
centration could be calculated from the 
law of Gay Lussac, knowing the difference 
between the temperatures of the two ends 
of the tube. 

If a tube is filled with a homogeneous 
solution and one end kept at a higher tem- 
perature than the other, the solution 
will become more dilute in the region 
where the temperature is higher. This is 
known as the principle of Soret. If the 
law of Gay Lussac applies to the tempera- 
ture coefficient of the osmotic pressure of 
solutions, we could calculate the difference 
in concentration between the warmer and 
colder portions of the tube, knowing the 
difference in the temperatures, just as we 
can calculate the difference in the concen- 
trations of a gas, as described above. 

The experiments were carried out by 
filling glass tubes with a homogeneous so- 
lution, and keeping the tops of the tubes 
at a higher constant temperature than the 
bottoms. After the tubes had stood for 
what was supposed to be a sufficient length 
of time, a measured volume of the solu- 
tion was removed from the top and ana- 
lyzed, and a measured volume removed 
from the bottom and also analyzed. Know- 
ing the concentration of the original homo- 
geneous solution, and the difference be- 
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tween the concentrations at the top and 
bottom of the tube, we have all the data 
necessary for testing the principle of Soret, 
as applied to solutions. 

The results at first showed smaller dif- 
ferences in concentration for a given dif- 
ference in temperature than would be ex- 
pected if the law of Gay Lussac applied to 
the temperature coefficient of the osmotic 
pressure of solutions. It then occurred to 
Soret and others that perhaps the solution 
had not been allowed to stand long enough 
at the different, constant, temperatures, in 
order that equilibrium should be reached. 
It is well known that the time required for 
equilibrium to be established by diffusion 
alone is very great, and, of course, all me- 
chanical disturbance of the liquid must be 
avoided in these experiments. The ex- 
periments were then repeated, allowing the 
tubes to remain undisturbed for a much 
longer time. The result was that a larger 
difference was found between the concen- 
trations of the warmer and colder solu- 
tions, for a given difference in tempera- 
ture, than in the first series of experiments. 


- Results were finally obtained which are 


very satisfactory, as the following exam- 
ples will show: 

The two portions of a solution of cop- 
per sulphate were kept at 20 degrees 
and 80 degrees, respectively. The change 
in concentration calculated from the law 
of Gay Lussac is 14.3 per cent; the dif- 
ference in concentration found is 14.03 
per cent. In another case, where the dif- 
ference calculated was 24.8 per cent, the 
difference found was 23.87 per cent. 

If the tubes had been allowed to remain 
still longer it seems probable that the 
values found would have agreed even more 
closely with those calculated. The dif- 
ference is, however, so small that the con- 
clusion is justified that the law of Gay 
Lussac for gas-pressure applies to the os- 
motic pressure of solutions. 

The applicability of the two laws of 
gas-pressure thus far considered to the os- 
motic pressure of solutions simply shows 
that the two sets of phenomena are analo- 
gous, but tells us nothing as to the actual 
magnitude of the two pressures, or as to 
the relations between these magnitudes. 
We must now take another step and ascer- 
tain, if possible, what relation exists be- 
tween the actual pressure exerted by a gas 
of given concentration and at a given tem- 
perature, and the osmotic pressure of a 
solution containing the same number of 
dissolved parts in a given volume as there 
are gas particles in the same volume; the 
osmotic pressure being, of course, meas- 
ured at the same temperature as the gas- 
pressure. 
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Van’t Hoff compared the gas-pressure 
of hydrogen gas with the osmotic pressure 
of a solution of cane sugar of the same 
concentration as the gas; t. e., having the 
same number of sugar molecules in a given 
volume of the solution as there are hydro- 
gen molecules in the same volume of the 
gas. The result, which is very surprising, is 
that the solution exerted an osmotic press- 
ure which was exactly equal to the gas- 
pressure exerted by the gas, and since the 
law of Avogadro applies to gases, tt must, 
therefore, apply to solutions. 

The law of Avogadro, as applied to gases, 
states that equal volumes of all gases at 
the same temperature and pressure contain 
the same number of ultimate parts. As 
applied to solutions it would be formu- 
lated thus; equal volumes of all solutions, 
which, at the same temperature, have the 
same osmotic pressure, contain the same 
number of ultimate parts. 

We have thus far seen that the three 
fundamental laws of gas-pressure apply to 
the osmotic pressure of solutions ;* but we 
know that there are conditions under 
which these laws do not hold for the press- 
ures exerted by gases. If the gases are 
very concentrated neither the law of Boyle 
nor that of Gay Lussac will apply to its 
pressure. The relations between gas-press- 
ure and osmotic pressure are all the more 
striking, in that for the same conditions 
under which the laws do not apply to 
gases, they do not apply to the osmotic 
pressure of solutions. Although it is im- 
possible to measure directly the osmotic 
pressure of concentiated solutions, there 
are a nuniber of indirect methods of doing 
so; and from the results obtained by these 
indirect methods it is quite certain that 
neither the law of Boyle nor that of 
Gay Lussac applies to the osmotic pressure 
of concentrated solutions. 

The relations between gas-pressure and 
osmotic pressure are certainly made very 
striking by the fact that the three funda- 
mental laws of gas-pressure apply to the 
osmotic pressure of solutions, but these 
relations are certainly made much closer, 
and become more interesting when we learn 
that under exactly the same conditions 
which present exceptions to the laws of 
gas-pressure, we have exceptions manifest- 
ing themselves in the same sense, when 
we attempt to apply these laws to osmotic 
pressure. | 
SIGNIFICANCE OF THE ABOVE RELATIONS. 

The full significance of the above rela- 
tions between gas-pressure and osmotic 
pressure could be appreciated only by one 
who has a comprehensive knowledge of the 
_*For a fuller discussion of this subject, with thermo- 


dynamic demonstrations, see Van't Hoff's original paper 
(Loc. cit.) or Theory of Electrolytic Dissociation—Jones. 


68 


whole subject of modern Physical Chemis- 
try. The importance of these relations 
in certain directions is, however, so obvious 
that it can not fail to be recognized. 

The fact that the osmotic pressure of 
solutions obeys the gas laws makes it possi- 
ble to deal with solutions in many respects 
as we deal with gases. Before these rela- 
tions were known the whole subject of so- 
lutions seemed to be of secondary interest 
and importance. It was recognized, to be 
sure, that most chemical reactions take 
place in solution, but there was no efficient 
means of dealing with solutions as such. 
Any one who is at all familiar with the 
principles of physics knows full well that 
matter in the gaseous state lends itself to 
our methods of investigation, and especial- 
ly to mathematical methods, better than in 
any other form of aggregation. We can 
readily apply thermodynamics to gases, 
and it may be said in general that we 
‘know far more about matter in the con- 
dition of a gas than in the condition of a 
liquid; and, in turn, far more about the 
liquid condition than about the solid. In- 
deed, our knowledge of matter in the solid 
state, other than its external form, is, after 
all, very superficial and most unsatisfac- 
tory. 

Sines we can deal with gases mathe- 
matically, and since the laws of gas-press- 
ure apply to the osmotic pressure of solu- 
tions, we can apply mathematics to solu- 
tions in a manner analogous to that which 
has been used with gases. The result 
is that the very greatest advances have 
been made in the study of solutions 
since the relations described in this 
paper were pointed out by Van't Hoff 
in 1887. Since we can deal with solutions 
by entirely new methods, and since solu- 
tions lie at the basis of most chemical 
phenomena, we have new methods opened 
up for dealing with these phenomena. 

The importance of these relations for 
the subject in hand can not easily be over- 
estimated, as we shall probably see before 
this series of papers is concluded. Their 
influence is felt throughout a large por- 
tiom of the field of electrochemistry, and 
some of the most important developments 
in electrochemistry in the last 15 years 
have been based directly upon them. To 
take one example, the action of the 
primary cell. This-was not understood 
and not satisfactorily explained until these 
relations were discovered. It was not even 
known where the chief source of the elec- 
tro-motive force was. We can now ex- 
plain the action of the primary cell in a 
satisfactory manner, and can go even far- 
ther and calculate the electro-motive force ; 
into this calculation, as we shall see, the os- 
motic pressures of the solutions around the 
electrodes entering and playing a promi- 
nent rôle. In the modern developments 
in electrochemistry, this wide-reaching 
generalization connecting osmotic press- 
ure and gas-pressure is not the only factor. 
Another generalization of even greater 
importance is involved and to this we shall 
turn in the next chapter. 
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The Reduction and Refining of Copper 
by Electrolysis. 


Ever since the invention of the dynamo 
electricians have endeavored to perfect 
methods of obtaining copper through the 
action of an electric current upon chemical 
solutions of pulverized ores, or of the con- 
centrates produced by smelting or precipi- 
tation, says Consul-General C. B. Hurst, 
writing from Vienna. Millions have been 
spent in such experiments, and the result 
is as yet so equivocal and indefinite that 
only an expert versed in the whole science 
of electrometallurgy can discuss the sub- 
ject intelligently. In Germany the prin- 
cipal workers in this field have been 
Messrs. Siemens & Halske, the eminent 
electrical manufacturers of Berlin, and Dr. 
Carl Hoepfner, who, about 1890, invented 
a process for precipitating copper and 
other metals from chloride solutions upon 
metallic disks (cathodes) forming part of 
an electric current and revolving in a bath 
of such solution. 

The process of Messrs. Siemens & Halske 
dates from September, 1886, and it was 
applied in an establishment in Genoa 
about 10 years ago, for the purpose of re- 
fining a matte containing 30 per cent cop- 
per, 30 per cent sulphur and 40 per cent 
iron. After some months’ operation, the 
plant was shut down, and subsequently, 
after certain technical difficulties had been 
overcome, was again started up, but with 
what success it is impossible to ascertain. 
A similar plant was erected at Stollberg, 
near Aix la Chapelle, but was discontinued 
in 1894. In June, 1890, Messrs. Siemens 
& Halske finished and put in operation a 
large plant for electrical refining of cop- 
per at their works in Martinkenfelde, near 
Berlin, but after a few months it was shut 
down or turned to the refining of other 
metals. The same firm has erected elec- 
trolytic copper-refining plants at Oker and 
at Goslar in the Harz Mountains copper dis- 
tricts, which seem to have been more suc- 
cessful, since Fisher, in his “Technology” 
of 1900, says of the plant at Oker that 
with six machines, each working with a 
current generated by seven to eight horse- 
power, there is obtained a product of 500 
tons of copper per annum. At Goslar, 
where the process of Siemens & Halske is 
practiced in its most modern and improved 
form, the daily cost of operation, includ- 
ing wages, cost of current, interest on 
value of material, wear and tear of plant, 
etc., for refining one ton of copper per day, 
is put at 74.90 marks ($17.82) when 
working with a current of 30 amperes, 
and 58.95 marks ($14.02) when the en- 
ergy is increased to 100 amperes. 

The Hoepfner process for obtaining cop- 
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per and other metals directly from the ore 
or concentrate by electrolysis was first de- 
scribed in 1891. Several plants have been 
erected to put it in operation, all of which 
have been more or less unsuccessful when 
applied to copper. The latest of these was 
built at Papenberg in 1898, but no authen- 
tic account of its industrial success can be 
obtained. The same process was tried in 
America with copper-nickel matte from 
Sudbury, Canada, but resulted in failure 
for the reason that the metals produced 
were spongy and below the merchantable 
standard of purity. 

Under this process copper ores or con- 
centrates are pulverized and ‘then dis- 
solved in a chlorine solution, which js 
treated in tanks made of wood impreg- 
nated with asphalt and lined with sheet 
lead. The anodes are of carbon, the cath- 
odes of sheet copper, and they are separat- 
ed in the bath by a diaphragm of cloth. 
The solution being decomposed by the 
action of the electrical current, the cop- 
per is deposited in crystals of pure metal 
on the cathode, while the chlorine thereby 
released remains in the stream of solution 
directed against the anode, and by com- 
bining with the protochloride forms 
bichloride of copper. The solution 
thus charged is then withdrawn from the 
tank, heated, and used in leaching fresh 
ore to obtain the original solution. The 
leaching process is a cycle, in which the 
solution is pumped up and passes through 
the pulverized ore again and again without 
addition of chemicals, and it is claimed 
that in working Rio Tinto ores contain- 
ing 3.37 per cent copper, 91 per cent of 
the copper can be leached out in four 
hours, while only three per cent of the 
Iron pyrites in the ore is dissolved. The 
leaching process is quickened by agitating 
the mixture of ore and solvent either in 
revolving drums or in stationary tanks by 
the injection of currents of air. Professor 
Schnabel gives the efliciency of this proc- 
ess at 90 pounds of copper in 24 hours 
for each horse-power converted into elec- 
trical current and passed through the pre- 
cipitating circuit, but he declines to 1n- 
dorse the process as practically useful 
when applied to the refining of copper. 

From all that can be learned from text- 
books or by inquiry through experts, 
Americans have very little to learn from 
Germany in respect to the electrolysis of 
copper. Whether it is due to the greater 
practical ingenuity of American mining 
engineers, or to the greater purity and 
richness of their ores, the refining of cop- 
per by electrolysis seems to have attained 
a more extensive and successful develop- 
ment there than in this country. The 
enormous demand for electrolytic copper 
is, however, a potent stimulant to pro- 
ducers, and many able metallurgists, 
backed by liberal capital, are still working 
at the problem. ; 
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The Albany and Hudson Railroad. 


Some Operative Details of the Largest Third-Rail Electric Railway 


O MORE INTERESTING develop- 
ment of electrical engineering has 
been made in recent years than the 

equipment of the Albany & Hudson Rail- 
way and Power Company’s railway line, 
extending between the cities of Albany 
and Hudson, in New York state, a total 
distance of 37.2 miles. While the equip- 
ment of this railway system has often 
been described, it may be worth while here, 
as an introduction to what follows, con- 


System in the World. 


each joint with two protected bonds, hav- 
ing a total of 850,000 circular mils area. 
The bonds were furnished by the Mayer & 
Knglund Company, of Philadelphia. 

At road crossings the third rail is 
omitted, the sections being connected by 
means of lead-covered, paper-insulated 
cables of 1,000,000 circular mils section. 
In ordinary road crossings the gap in the 
third rail is 30 feet long and the car rides 
over this withont necessitating that the 
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as historic. The maximum gradient 
is three per cent and most of the track is 
on grade. The maximum elevation passed 
over is 500 feet above the water level of 
the Hudson River, the summit of the road 
being a little to the north of Kinderhook 
Lake. The region passed through by the 
road is one of the most beautiful in the 
country, having been celebrated in the 
writings of Washington Irving and others, 
and commanding beautiful views of the 
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THE VIADUCT AT RENSSELAER ON THE ALBANY AND HupsoN RAILROAD. 


cerning its operation, to recount briefly 
the general plan and equipment of the 
lines. 

The railway line is of standard gauge, 
laid with 80-pound T rails, bonded with 
protected copper bonds placed under the 
fish-plates. At each joint there are two 
bonds with a double cross-sectional area 
of 844,000 circular mils. The cross bond- 
ing consists of flat iron tie-rods having 
eight-inch bonds at each end. The sidings 
are laid with 56-pound rails. 

The third rail is also of 80-pound sec- 
tion, in 30-foot lengths, and is bonded at 


current be cut off. On highway crossings 
the gap is longer and current is cut off, 
the car coastingover the interval. The third 
rail is insulated throughout its length 
upon blocks of creosoted wood, each pro- 
vided with a malleable iron cap carry- 
ing keys which hold the flange of the rail. 
These are spaced about six feet apart on 
the ends of ties, the ties which carry the 
insulators being somewhat longer than the 
others in use. 

The line runs through a number of 
thrifty villages, some of them being very 
old and exceedingly picturesque, as well 


Hudson River, the Catskill Mountains and 
the Berkshire Hills. 

At Stuyvesant Falls, which is situated 
10.3 miles from Hudson, is located the 
power-house, which is of the combination 
type, employing both steam and water 
power. Water is taken from the Kin- 
derhook Creek, a fall of 102 feet being 
available. The water is led 3,000 feet 
through a pair of steel penstocks, each 
seven feet six inches in diameter, laid side 
by side in a channel blasted for the pur- 
pose and terminating in two gigantic 
stand-pipes, each 104 feet in height, which 
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BRIDGE AT STOCKPORT ON THE ALBANY AND H UDBON RAILROAD. 


are excellently shown in the accompanying 
illustrations. All of the steel work of 
these penstocks, ete., was furnished by the 
Riter & Conley Manufacturing Company, 
of Pittsburgh, Pa. 

The power station itself is a brick build- 
ing, 82 by 142 feet, and contains three 
types of dynamo machines, in addition to a 
complete auxiliary steam plant. For driv- 
ing the railway there are installed three 
750-kilowatt, 12,000-volt, 25-cycle, three- 
phase machines, which feed directly 
the transmission line going north and 
south from the station. Each of these 
machines is direct-coupled to a pair of 
33-inch turbines, rated at 1,590 horsc- 
power and running at a speed of 375 revo- 
lutions per minute. There are, in addi- 
tion, two 200-kilowatt, 600-volt, direct- 
current generators, cach direct-coupled to 
a single 30-inch, 435-horse-power turbine, 
running at 450 revolutions per minute and 
used to supply directly the near-by sec- 
tions of the third rail. For lighting serv- 
ice there are two 250-kilowatt and one 
125-khlowatt, single-phase, 2,200-volt, 60- 
cycle alternating machines, each of which 
is connected to an appropriate turbine, 
running at 600 revolutions per minute. 
For distant lighting service, as at Rensse- 
laer and Hudson, 26 miles away, the cur- 


rent from these machines is stepped up by 
a battery of transformers to 12,000 volts, 
being appropriately stepped down again 
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to 2,000 volts at Rensselaer and at Hud- 
son for distribution. Appropriate ex- 
citers are installed for the lighting ma- 
chines, these being also direct-coupled to 
water-wheels of their own. All of the 
electrical machinery was furnished by the 
General Electric Company, and all of the 
water-wheels by the Stillwell-Bierce & 
Smith-Vaile Company, of Dayton, Ohio. 
The water-wheels are all regulated by 
Lombard governors, obtaining their oper- 
ating pressure from the penstocks them- 
selves. 

The switchboard in the power station is 
arranged in two galleries overhanging the 
water-wheels. In the lower gallery the 
generator, line and feeder panels are in- 
stalled, these containing all of the instru- 
ments and operating levers. The high- 
tension wiring is entirely confined to the 
upper gallery, the switchboard attendant 
being out of all danger of contact with 
high-tension apparatus. The high-tension 
switches are of the oil type and the con- 
struction of the switchboard throughout 
is Of the most careful and modern charac- 
ter. 

There are three substations, located at 
Hudson, North Chatham and East Green- 
bush, respectively 8, 11 and 23 miles dis- 
tance from the power station. It is in- 
tended eventually to install a fourth sub- 
station at Rensselaer, near the northern 
extremity of the line. The heaviest wire 
on the transmission line is of No. 00 
gauge, this running northward to the 
North Chatham station. In each of the 
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ONE OF THE ENGINE UNITS IN THE PowER-HTOUSE. 
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Chatham and Greenbush substations there 
is installed one 200 and one 400-kilowatt 
rotary converter with the necessary switch- 


board and step-down transformers, these 


machines operating to deliver 600 volts 


RELIEF TUBES OVERFLOWING. 


between the third rail and the track rails. 
The rotaries, when in operation, are in 
parallel on both sides and are started by 
ineans of direct current obtained from the 
direct-current machines operating the 
third-rail section near the power-house. 

The auxiliary steam plant consists of 
two units, cach of 550 horse-power, of 
Aultman & Taylor water-tube boilers, lo- 
cated in a brick building to themselves, 
and two engines. Of these, the larger is 
a vertical cross-compound condensing en- 
gine of 1,125 horse-power, arranged to 
drive one of the three-phase generators by 
means of belts. The second engine is 
similar to the other but of only 750 horse- 
power, and is arranged to be belted to the 
two 250-kilowatt lighting generators. The 
engines are of the Buckeye type and are 
worked condensing by means of Bulkley 
condensers. 

The cars are 53 feet 6 inches long over 
all, and were built by the Wason Manu- 
facturing Company, of Springfield, Mass. 
They are mounted each on two Brill 
trucks having 33-inch wheels, each truck 
carrying two General Electric motors of 
75 horse-power each. The cars are 
equipped with Christensen air brakes and 
motor compressors. The cars weigh, 
empty, a total of 57,728 pounds each and 
operate at an ordinary maximum speed 
of 51 miles an hour. In addition to these 
cars there are box freight cars, used at 
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present as electric locomotives for haul- 
ing standard freight cars over the rail- 
way. The ordinary day car seats 60 pas 
sengers, some of the cars being divided by 
a partition, making a smoking compart- 
ment of one end. Schedule time from Al- 
bany to Hudson is one hour and fifty-five 
minutes, there being between the two 
places 18 regular stopping points. Cars 
stop only at these stations, each of which 
has a station agent, baggage masier, oper- 
ator, etc., and in all respects the line is 
operated entirely upon a steam railroad 
basis. 

The operation of this railway presents 
a great number of points of the highest 
interest, both to electrical engineers and 
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of the richest and most beautiful agri- 
cultural regions in the country, it might 


naturally be supposed that through traffic. 


in passengers would be an important fea- 
ture of its business. A steam railroad, 
however, operating many trains connects 
the same points and has, up to lately, en- 
joyed a considerable portion of the passen- 
ger traffic by reason of a somewhat faster 
schedule. In order to develop the summer 
travel and pleasure travel, which are so im- 
portant to an interurban railway, the Al- 
bany & Hudson company established at 
a point almost exactly in the middle of 
the line a park on the shores of Kinder- 
hook Lake, a very beautiful body of water, 
and here has gathered the usual attrac- 


LOWER STUYVESANT FALLS, FROM WHICH THE ALBANY AND Hupson RAILROAD 
Derrves Its WATER POWER. 


to railway men. Connecting, as it does, 
two cities, one of which has a population 
of 110,000 people, while the other has 25,- 
000 inhabitants, and passing through one 


tions found in suburban pleasure resorts. 
The amount of travel to the park may be 
estimated by the fact that on July 4 last, 
with only 10 cars in service, 10,000 people 
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SoME OF THE RAILWAY AND LIGHTING GENERATORS AND THE SWITCHBOARD. 


were carried to and from this park. The 
main business of the railway is in the 
transportation of local passengers from 
point to point, a considerable number of 


through passengers from Albany to Hud- 
son and vice versa, and in handling freight 
to the varrous manufacturing towns and 
villages lying along the line. A rate of 


fare of somewhat less than one and one- 
half cents per mile is charged, the straight 
fare from terminus to terminus being 50 
cents. Such freights as hay, coal and 


INTERIOR OF SUBSTATION AT GREENBUSH ON THE ALBANY AND Hupson RAILROAD, 
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other bulk goods are carried very often in 
the cars received from connecting steam 
railways, and it is expected that, with the 
development of the natural resources of the 
country through which the line runs, a 
large increase in this will shortly be made. 
The railway also handles United States 
mail and the American Express Com- 
pany's packages over its lines. 

Throughout the road is operated by 
means of written orders and signals, upon 
what is known as the duplicate system of 
train despatching. The despatcher’s of- 
fice is situated in the company's gencral 
oftice building at Rensselaer, which is 
across the river from Albany, and a double 
system of circuits has been installed for 
the purpose of train despatching. A 
standard telegraph line connects the 18 
stations and, in addition, a line of No. 10 
copper wires is run on the same poles with 
the high-pressure alternating feeder lines 
and on this are installed thirty-three 
high-power telephones. The wires for 
the telephone line are transposed at every 
fourth pole on Locke transposition insu- 
lators. The telephones are of the iron box 
type having powerful magneto generators 
and are bridged across the circuit. In the 
operation of the despatcher’s office it is 
noticed that the telephone is used in pref- 
erence to the telegraph, as being quicker 
and quite as accurate. Orders are written 
in triplicate, or else five copies are made 
by the usual carbon process, and the sys- 
tem of despatching is in all respects simi- 
lar to that employed on single-track steam 
railways with sidings. In this way it is 
believed that every possible precaution has 
been taken to insure safety. 

On account of the sharp curves encoun- 
tered in the city of Albany it has not been 


found expedient to operate trail cars. 
When it is necessary to run more than one 
var as a train the second car is despatched 
about five minutes after the first one and 
runs as a second section of the same train, 
the usual signal flags used in steam rail- 
way practice being carricd. So far no 
accidents of any kind ‘have been ascribed 
to the third rail. The boys of the neigh- 
borhood have discovered that fireworks 
may be had by short-circuiting the lines 
with an iron wire, but in gencral this does 
nothing worse than blow the magnetic 
cut-out switches at one of the substations. 
No one has been injured by contact with 
the third rail, although many persons and 
some’ horses and cattle have received 
shocks from it. 

The operating officers of the road arc: 
Messrs. R. H. Runkle, president; A. C. 
Salisbury, second vice-president; George 
G. Blakeslee, general manager, and M. E. 
Stark, superintendent. To Mr. Blakeslee 
the ELECTRICAL REVIEW is indebted for 
many courtesies in connection with the 
data for the preparation of this article. 
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COMMERCIAL ELECTROLYSIS OF 
WATER.* 


BY ARTHUR MORRIS. 


—— 


Although the electrolysis of water is 
a simple matter enough in the laboratory, 
it is not so easy to carry out on a commer- 
cial scale. The first difficulty is to pre- 
vent the gases evolved at the electrodes 
from mixing; and if this is done by means 
of an ordinary porous diaphragm the in- 
ternal resistance of the cell is so much in- 
creased that the cost of production is 
largely augmented. If we take the elec- 
tro-motive force normally required for the 
decomposition of water at 1.49 volts, if 
this is brought up to five volts by the use 
of a diaphragm, the effect of the power is 
lessened by 29 per cent, even theoretically. 
A much more economical method is to use 
a metallic diaphragm, which separates the 
gases perfectly. The fall of potential be- 
tween the septum. and either electrode 
ought to be insufficient for the deecomposi- 
tion of water; for it is obvious that if 
gas is disengaged from the partition the 
latter will defeat its own object. Care 
must therefore be taken, when such a par- 
tition is used, to keep the electro-motive 
force within bounds. It has been found that 
an iron partition in an alkaline electro- 
lyte answers best in practice. The cheap- 
est suitable electrolyte is a 14 per cent 
solution of caustic soda. There is a chance 
of trouble through absorption of carbonic 
acid from the air, which may cause a de- 
composition of carbonate of soda on the 
electrodes; but this can be prevented by 
pouring petroleum on the electrolyte, and 
so excluding it from the atmospheric ac- 
tion. Even this, however, is unnccessarv if 
the temperature is allowed to get above 100 


‘degrees centigrade. The steam then aris- 


ing from the electrolyte keeps it from con- 
tact with the air. 

One of the principal commercial appli- 
cations of the electrolysis of water is the 
preparation of hydrogen for inflating 
balloons. For this purpose the gas should 
be as pure as possible, so that its lifting 
power may be a maximum, and the size 
of the balloon as small, therefore, as possi- 
ble. This saves carriage of gas cylinders 
and oil-silk. Now, ordinary hydrogen, 
prepared from sulphuric acid and iron 
according to the process formerly universal 
among balloonists, is nearly twice as 
heavy, bulk for bulk, as the pure gas, 
while it is easy to get electrolytic hydrogen 
only 25 per cent heavier than the chemi- 
cally pure element. 

To electrolyze water in large quantities 


* From the Hlectrochemist and Metaliurgist, 
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by power from a distant turbine it is 
usually necessary to convert the alternat- 
ing current provided into a direct one. 
Motor transformers are to be preferred 
for this purpose. An automatic apparatus 
invented by Bassani should be used to 
check the density of the gas produced; 
and its state of purity from oxygen should - 
be kept ascertained by passing it, on the 
way to the balloon, over hot spongy plati- 
num, which will cause a small explosion 
if the percentage of oxygen becomes ex- 
cessive. If very pure gas is wanted, the 
hydrogen should be passed through a tube, 
kept red hot, and provided with an appara- 
tus for condensing any steam formed. 

There is in Rome a factory for water 
electrolysis which makes 86 cubic metres 
of hydrogen per 1,000 horse-power-hours ; 
and one in Brussels does better still with 
120 cubic metres. In Rome a kilowatt 
costs 76s. 4d. per annum, which brings 
the cost of producing a cubic metre of 
hydrogen and its concomitant half cubic 
metre of oxygen to about seven farthings. 
The expenses of labor and management to 
be added to this are very small. A 100- 
horse-power plant, getting power from a 
central station, costs about £4,000. 

The possible emplovments of the prod- 
ucts of water electrolysis are very numer- 
ous. Blowpipe work is a very important 
one, especially for soldering lead for ac- 
cumulators and vitriol chambers, and 
aluminum. The oxyhydrogen blowpipe is 
peculiarly suitable for the latter metal. 
For military ballooning water electrolysis 
is indispensable, for the reasons already 
given. 

The chief drawback of electrolytie hy- 
drogen is its freedom from smell. This 
makes it difficult to detect leakage. The 
best remedy is to mix it with a little mer- 
captan vapor, as is done with water gas. 

Oxyhydrogen gas forms a cheap sub- 
stance for incandescent lighting, and the 
hydrogen can also be used alone with a 
Welsbach mantle, or the oxygen alone, 
mixed with the vapor of benazole. In many 
cases oxvhydrogen gas is an efficient sub- 
stitute for the electric furnace as a source 
of high temperatures. 
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Subterranean Telephone Lines in 
England. 


The great success which has attended 
the operation of the London-Birmingham 
telegraph cable, which was laid under- 
vround for a distance of 113 miles, has 
prompted the post-office authorities to 


utilize the line as a telephone cireuit. It 
is said to work very well, but to mark the 
practical limit of telephony over buried 
cables, 
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Electrical 


Patents 


Mr. Albert G. Davis, the attorney for 
the General Electric Company, has pat- 
ented an improvement in electric meters, 
which he 'has assigned to the company. 
The present invention relates to means for 


ELECTRIC METER. 


reducing friction in electric meters and 
other devices having relatively movable 
parts. In meters the friction which tends 
to restrain the rotation of the movable 
member is always objectionable, and par- 
ticularly so when the meter runs on light 
loads for any considerable portion of 
its period of operation. A considerable 
portion of the friction is due to the jewel 
or other bearing for the lower end of the 
meter shaft, and it is this friction which 
the inventor causes to be eliminated by 
positively rotating the jewel or other bear- 
ing at a speed approximating the mean 


speed of the meter armature. The meter: 


consists of the field coils, in series with the 
mains, and the armature, connected in a 
circuit across the mains. The armature 
shaft carries the usual retarding disk, 
which cooperates in the ordinary manner 
with retarding or damping magnets. The 
lower end of the shaft is carried bv a jewel 
or other bearing. This bearing, instead of 
being stationary, as has been the usual 
practice heretofore, is in accordance with 
this invention caused to rotate in the same 
direction as the shaft, thereby doing away 
almost, if not entirely, with relative mo- 
tion between the said bearing and the 
lower end of the shaft, and thereby with 
the friction occasioned by such relative 
motion. The means for securing motion 
of the supporting bearing may assume a 
large variety of forms, as will be evident 
to one skilled in the art. In the patent, 
however, there is shown a satisfactory 
mechanism for accomplishing thie result, 
the mechaniem in this instance consisting 
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of a small series motor geared, by means 
of a pinion, to a larger gear-wheel, fixed 
to a shaft, which at its upper end carries 
the bearing and is itself supported by a 
suitable step or framework. The motor is 
connected in series with the armature cir- 
cuit of the meter, this circuit including, 
if desired, the usual resistance. Since the 
series motor might, under certain circum- 
stances, tend toward an indefinite speed of 
rotation, and thereby, by reason of its 
counter electro-motive force, act to cut 
down or choke off the current flowing in the 
circuit of the meter armature, it is provid- 
ed with a suitable load, which in this case 
may consist of a cylinder of copper or 
other conducting material surrounding and 
carried by the armature of the motor. If 
desired, the armature winding, instead of 
being located inside, may, of course, be 
placed outside of the metal sleeve or damp- 
ing device. It will be evident that as the 
motor armature rotates currents will be 
induced in this metal sleeve which acts to 
retard the motion of the armature, there- 
by constituting a mechanical load. 
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MAKING ACCUMULATOR ELECTRODES. 


Herr Heinrich F. Hobel, of Berlin, has 
patented in this country a new process for 
making accumulator electrodes, especially 
of that class used in the Planté system. 
As is well known, it has hitherto been de- 
sired to extend the surface of such elec- 
trodes as much as possible; but it is not 
possible to develop the surfaces any fur- 
ther by means of the processes already 
known. Electrodes, the active ribs or teeth 
of which are designed to be only 0.1 milli- 
metre thick, can be made neither by cast- 
ing nor stamping, as they can not be got 
out of the molds or rollers without break- 
ing. Nevertheless, for automobiles and 
transport purposes generally a further de- 
velopment of the surfaces is very desira- 
ble. This may be attained, according to 
this improved process, by providing a lead 
structure which consists of a central wall 
and ribs projecting therefrom, with a thin 
surface covering, and then passing the 
electrode between rolls by which the ribs 
are rolled out thin against one another. 
The thin surface covering is for the pur- 
pose of keeping the ribs separate from 
each other during the rolling and prefer- 
ably consists of a thin coating of peroxide 
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-of lead or an easily soluble paint. Lead 


strips may be employed as suitable forms 
of construction as well as plates. With 
lead plates, in order to be able to roll the 
ribs out thin lengthwise, they must incline 
toward the solid central piece, preferably 
vertical to the central piece. 

Professor Elihu Thomson has devised 
an improvement for arc lamps, the object 
being to effect a more sensitive and quickly 
responsive carbon feed by appliances of 
a simple and cheap construction. Broadly, 
the invention consists of a clutch which 
acts instantly to arrest or release the mov- 
able carbon at the required moment, the 
engaging parts which establish or release 
the disengagement being in a practically 
uniform relation at all times and clutch- 
ing or unclutching by the establishment of 
a magnetic field around the engaging 
parts which is under the control of the arc. 
Thus the device is practically free from 
all defects arising from sluggish control 
due to inertia of masses of metal, and the 
feed is effected or arrested at perfectly 
definite limits, which may be made as 
narrow as desired and which conduce to 
the maintenance of a very steady arc. An 
effective method consists of an iron arma- 
ture controlling the movement of the mov- 
able electrode, in close relation to which 
is a magnetic pole, the strength of which 
may be varied to lock the armature or to 
permit it to slip in accordance with the 
variations of arc length. The arc may be 
sprung in any suitable manner—a very 
convenient manner being to mount one 
element of the clutch in a support con- 
trolled by an auxiliary electromagnet 
under the influence of the lamp current. 
Thus the lamp is started into action by 
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ELECTRIC Arc LAMP. 


springing the arc under the influence of 
the auxiliary electromagnet and establish- 
ing a periodical feed by the variations of 
magnetic strength in the parts of the 
gripping clutch, 
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THE FRANCHISES OF TELEPHONE AND 
TELEGRAPH COMPANIES, LEGISLA- 
TIVE, MUNICIPAL AND CONGRES- 
SIONAL.* 


BY G. ©. HAMILTON. 


Primary amongst the questions con- 
fronting jurists and legislators of to-day 
is that concerning the granting of fran- 
chises to those creations of the law which 
owe their inception to the progress of 
modern scientific invention—telephone 
and telegraph companies. Although, in 
a measure, novel in their uses, but few 
new legal questions have arisen because 
of their existence, none to the adjudica- 
tion of which well-settled legal principles 
have not been sufficient. Very little 
special legislation, on their behalf, has 
been enacted, or indeed required. That 
which has found its way into the statute 
book of the communities in which such 
electrical corporations exist has been 
enacted largely with a view to afford 
facilities for the better operation of scien- 
tific improvements, which are, in their 
very nature, of inestimable value to the 
general public. The residue of special 
enactments of this kind has been found 
necessary to restrain such corporations 
from exercising powers that are not essen- 
tial to their existence and which have 
proved detrimental to already existing 
and well recognized rights. 

The granting of franchises is a power 
that, unfortunately, has not always been 
exercised with proper caution, though a 
rigid conservatism in this respect, tending 
as it would to nullify and defeat the rap- 
id strides of scientific invention and im- 
provement, would undoubtedly prove de- 
plorable, if not actually disastrous. A 
franchise being “a branch of the sover- 
eign prerogative subsisting in the subject 
by a grant from the sovereign,”1 the dele- 
gation of such power should be primarily 
beneficial to the sovereign public, then, 
to the grantee. Shaw, C. J „2 well defines 
the extent of legislative power in this re- 
spect; he says: “In addition to the law- 
making power, the legislature is the rep- 
resentative of the whole people, with au- 
thority to control and regulate public 
property and public rights, to grant lands 
and franchises, to stipulate for, purchase 
and obtain all such property, privileges, 
easements and improvements as may be 
necessary or useful to the public, to bind 
the community by their contracts there- 
for, and generally to regulate all public 
rights and interests.” 

Of greatest moment, in regard to the 
franchises of telephone and telegraph 
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companies, is their use of the streets, their 
existence upon the highways. Under the 
old English common law, the easement 
in a highway was the property of the 
king as universal trustee;? it conse- 
quently, under our form of government, 
becomes the property of the people, unless 
otherwise stipulated, may be disposed of 
by their representatives, and’ is subject to 
the absolute control of the legislature. 
The regulation of the streets is ordinarily 
given to a municipal corporation for cor- 
porate purposes only and is even then sub- 
ject to the paramount control of the legis- 
lature as regards general and more ex- 
tended uses.4 The technical fee to the 
land may remain where it will, either in 
the adjacent owner or in the public, for 
as long as the land is preserved as a com- 
mon highway, the rights of the technical 
owner are subrogated to the easement to 
such an extent as to practically cease to 
exist.5 To divest itself of the control of 
the streets, and to vest a municipality 
with power to grant particular franchises, 
that in any manner affects the common 
casement enjoyed by the public, special ac- 
tion by the legislature is necessary and 
the municipality must be so empowered, 
expressly, or by direct implication.§ 
The legislative power to grant fran- 
chises is, in general, absolute, for, except 
when prohibited or restricted by the pro- 
visions of the state constitution, the legis- 
lature is fully empowered to grant all 
franchises, even if they be exclusive, with- 
in its own jurisdiction.” For a municipal 
corporation to grant exclusive franchises 
over the streets, it must possess the whole 
sovereign power and control of the high- 
ways, delegated to it by the legislature.® 
It has been, and is, the practice of tele- 
phone and telegraph construction to fol- 
low, in so far as possible, the lines of 
streets and highways, as affording facili- 
ties otherwise not obtainable. It is not 
the purpose of this article to discuss the 
mooted question of compensation to the 
abutting owner, but rather the legal ne- 
cessity of legislative sanction to enable 
these electrical companies to pursue this 
course. Jackson, J., says:9 “It is well 
settled that the right to use the streets and 
other public thoroughfares of a city for 
the purpose of placing therein or thereon 
pipes, mains, wires and poles for the dis- 
tribution of gas, water or electric lights, 
for public or private use, is not an ordi- 
nary business in which any one may en- 
gage, but is a franchise belonging to the 
government, the privilege of exercising 
which can only be granted by the state or 
by the municipal government of the city 
acting under legislative authority.” This 
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view has led to two very interesting lines 
of decisions. In the one, it is contended 
that the legislature stands simply as trus- 
tee for the easement of the public in the 
highway, and, as trustee, takes no greater 
title than is necessary to the proper execu- 
tion of the trust. Hence it possesses no 
power to grant franchises to telegraph 
and telephone companies for the erection 
and maintenance of poles and wires upon 
the highways, and, though it is tacitly 
admitted that the granting of franchises 
to such companies is a proper exercise of 
legislative authority, the existence of such 
poles and wires upon the public streets is 
held to be contingent upon a grant from 
the abutting owner in whom the fee re- 
mains.!® In the second line of decisions, 
it is held that the construction of such 
lines, and their maintenance upon the 
streets, is a use similar to that for which 
the highways were acquired and constitute 
no additional foreign burden upon the 
fee.11 Hence the power to erect poles and 
string wires, provided the public easement 
in the highway is in no wise obstructed, 
is held to be a privilege conferred upon 
telephone and telegraph companies by, 
and in, the granting of a franchise to 
them. 

As to the construction of franchises 
granted to telephone and telegraph com- 
panies, there can be no question. Every 
grant of a franchise, or in the nature of 
a franchise, is to be construed strictly.?4 
Nelson, J., in the case of Minturn vs. 
Larne,!? says: “It is a well-settled rule of 
construction of grants by the legislature 
to corporations, whether public or private, 
that only such powers and rights can be 
exercised under them as are clearly com- 
prehended within the words of the act, or 
derived therefrom by necessary implica- 
tion, regard being had to the objects of 
the grant. Any ambiguity or doubt aris- 
ing out of the terms must be resolved in 
favor of the public.” Once granted, how- 
ever, a franchise assumes the nature of a 
contract, and the state is bound by the 
grant of the rights, so conveyed by the 
legislature, even though they be exclus- 
ive, provided they are not in conflict with 
the constitution.14 

Whether the grant of a franchise can 
be resumed, by the legislature, or its sub- 
stantial advantages impaired, without the 
consent of the grantees, presents still 
another interesting question. Wan Syecle, 
J.,15 considers the power of the legislature, 
so to resume or impair a franchise, ex- 
tremely doubtful, and says: “It is in the 
nature of a contract, and those who pro- 
cured the passage of the act having eD- 
tered upon the development of their 
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scheme and made large outlays in its pro- 
motion, have acquired rights which must 
be regarded.” A view that, because of a 
proper and fitting regard for vested 
rights, has been very generally taken.16 
So it has been held that a subsequent stat- 
ute interfering with, restricting, or tend- 
ing to nullify a previously granted fran- 
chise, or the rights thereunder acquired, 
is, in so far as it so interferes, inoperative 
and void.17 And, while the legislature is 
empowered to exercise the police power of a 
state, subject to the power of the court to 
adjudicate the question as to whether any 
particular enactment is an invasion of the 
constitutional rights of the individual, it 
may not, under the guise of protecting 
public interests, interfere with or restrict 
private business.1® a 
The primary question, in the granting 
of franchises to telephone and telegraph 
companies by a municipality, is that con- 
cerning the authority of the particular 
municipal corporation, in question, to 
make such grants. The question at is- 
sue is, necessarily: Has the legislature 
expressly, or by necessary implication, in 
the granting of the municipal charter, or 
by subsequent legislative enactment ap- 
plicable to such municipality, delegated 
to it such portion of the legislative author- 
itv as is necessary to the lawful exercise 
of such power?1® If ‘general control 
over the streets has been so granted, the 
municipality may clearly grant franchises 
for the use of the streets, provided no ad- 
ditional burden is imposed upon the fee.?0 
As to the necessary method of action, Van 
Vleet, V. C., says:24 “Where no method 
is prescribed in which a municipality 
shall exercise its power, but it is left free to 
determine the manner for itself, it may 
act either by resolution or by ordinance. 
One method is just as effectual in point of 
law as another.”22 In pursuance of such 
delegated authority, a municipality may 
grant a franchise that shall be in its 
nature exclusive, conveying thereunder 
rights that the city may not subsequently 
impair nor restrict.23 Nevertheless, the 
franchise so granted acquires simply the 
nature of a contract, and if the telephone 
or telegraph company erects its poles and 
wires under authority of an ordinance, 
which provides for the expiration of its 
privileges on and after a certain date, 
such company is possessed of no legal 
right to maintain such equipment, within 
the corporate limits, after the life of such 
grant.24 So the passage of an ordinance 
by a municipality, permitting the erection 
of poles and wires by a telegraph company 
on conditions of benefit to the city, the ac- 
ceptance of the ordinance by such com- 
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pany, and the subsequent enjoyment of 
the benefits by the municipality, consti- 
tute all the necessary essentials of an ex- 
ecuted contract which the city may not 
violate.25 

Telephone and telegraph companies are, 
however, properly subject to municipal 
regulation, irrespective of the authority 
granting the franchises under which they 
operate. The imposition of suitable con- 
ditions, regulations and restrictions, in 
the form of municipal ordinances, is to 
be supported as a proper exercise of the 
police power of a city, provided they do 
not evidence a desire to oppress, or unwar- 
rantably control the maintenance and op- 
eration of telephone and telegraph lines 
within the city.? So an ordinance re- 
quiring such electrical companies to place 
their wires in conduits is a proper exercise 
of municipal police power ;?7 likewise a 
charge, in the nature of a rental, for the 
exclusive use of parts of the streets ;28 and 
a city may lawfully impose a tax upon 
the poles and wires of telephone, or tele- 
graph companies, maintained within the 
corporate limits, to cover the expense to 
which the municipality is subjected, in the 
enforcement of its police regulations, be- 
cause of the maintenance of such equip- 
ment upon the streets of the city ;?? but 
such tax must be fair and reasonable, and 
a municipality, in the exercise of its po- 
lice power, may not impose exorbitant 
charges, nor seek to derive from such tax- 
ation revenue vastly disproportionate to 
the actual outlay for supervising and in- 
specting such poles and wires.3? Indeed, 
the whole question of the proper municipal 
regulation of these and kindred electrical 
companies is one of the greatest nicety. 
On the one hand, we have arrayed the in- 
violability of existing rights, possessing all 
the attributes of the consideration of an 
executed contract, together with the nat- 
ural desire to promote and facilitate the 
operations of creatures that so largely 
tend to improve and widen the scope of 
business enterprise and social comfort; on 
the other hand, the necessity for a fitting 
regard for the safety of the community 
and for the proper preservation of the 
rights of its individual members. 

The powers of Congress, as to the fran- 
chises of telephone and telegraph com- 
panies, are those conveyed by the Federal 
Constitution. Article 1, section 8, of 
the Constitution, which confers upon Con- 
gress the power to regulate interstate 
commerce, permits the states to regulate 
matters of local interest, which affect, 
only incidentally, commerce between the 
states, but the authority of Congress is 
universal and exclusive where the matter 
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is characteristically national. If Congress 


fails to act and provides no law for the 


regulation of commerce between the 
states, of that nature which makes con- 
gressional jurisdiction exclusive, it there- 
by indicates its desire that such commerce 
shall not be the subject of state regula- 
tion.31? So a state will not be permitted 
to restrict, or impose burdens upon the 
transmission of messages by telephone or 
telegraph companies, from one state to 
another. Nevertheless, such companies 
owe obedience to the laws of the state 
within which they are located and are 
under obligations to pay their fair share of 
the taxes necessary for its support,33 
when levied upon their real or personal 
property within: the jurisdiction of the 
state.3t Telegraphic and telephonic com- 
munication between the states is part of 
their commercial intercourse and so prop- 
erly subject to the control of Congress,35 
and state franchises granted to such com- 
panies as operate interstate lines are sub- 
ject to congressional control, in so far as 
it may be necessary to control them for 
the regulation of commerce.?6 

Acting upon these premises, Congress, 
July 24, 1866, passed what is known com- 
monly as the “Telegraph Act.” It may 
be stated, at the outset, that there can be 
no doubt that telephone, as well as tele- 
graph, companies, are included within the 
provisions of this legislation.27 The first 
paragraph of the act, which alone is of 
importance in this discussion, provides 
that telegraph companies, organized un- 
der the laws of any state, may construct, 
maintain and operate their lines over any 
part of the public domain, military or post 
roads, and under or across any navigable 
streams of the United States, provided 
they do not interfere with ordinary travel, 
or in any way obstruct the same.38 The 
court, in the case of the Pensacola Tele- 
graph Company vs. the Western Union 
Telegraph Company,®% defining the pow- 
ers acquired under the act, says: “It gives 
no foreign corporation the right to enter 
upon private property, without the con- 
sent of the owner, and erect the necessary 
structures for its business ; but it does pro- 
vide that, whenever the consent of the 
owner is obtained, no state legislation 
shall prevent the occupation of the post 
roads for telegraph purposes by such cor- 
porations as are willing to avail them- 
selves of its privileges.” So a telegraph 
company may not, relying upon this act, 
occupy the streets of a city without com- 
pensation*® and, although all railroads 
are post roads,*! a telegraph company is 
given no right to occupy the right of way 
of a railroad, with its lines, without the 
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consent of the railroad compàny.4? On 
the other hand, the railroad company 
may not make an exclusive contract of 


this naturet and a telegraph company ` 


may acquire right of way over a railroad, 
without the consent of the latter, by due 
process of law.44 

The question of state taxation of com- 
panies accepting the benefits of the act of 
1866 has given rise to a multitude of deci- 
sions. There can be no doubt as to the 
right of the state to impose taxes upon 
business carried on wholly within its juris- 
diction,45 but a specific tax upon each 
message transmitted beyond the state is 
unconstitutional,4® and a tax upon the 
franchise of such a company is void;4T 
nor may a state impose a tax upon mes- 
sages partly within the state.4® Strong, J., 
in the case of the Railroad vs. Penniston,*® 
discussing the question of state taxation 
of federal agencies, says: “It is, therefore, 
manifest that the exemption of federal 
agencies of taxation is dependent, not 
upon the nature of the agent, or upon 
the mode of their constitution, or upon 
the fact that they are agents, but 
upon the effect of the tax; that is, 
upon the question whether the tax 
does in truth deprive them of power to 
serve the government as they were in- 
tended to serve it, or does it hinder the 
efficient exercise of their power.” An 
opinion that states clearly and briefly the 
true rule by which state taxation of com- 
panies operating under the “Telegraph 
Act” must be measured. 

Telegraph companies enjoying the 
privileges of the act of July 24, 1866, do 
so in subordination to the due exercise of 
the police power of the state in which their 
lines are situated ;°° the rights so given 
are permissive only and properly subject 
to all state and local legislation regulating 
their exercise. So a municipality, under 
the exercise of its police power, may enact 
and enforce ordinances intended to pro- 
mote the safety and convenience of the 
public in its use of the streets ;51 but where 
such regulations and restrictions are ex- 
cessive, or evidence a desire to oppress, 
contro] or defeat the company’s existence, 
they are void.5? It is not the intention of 
the act of July 24, 1866, to do more than 
exercise a proper control of a business, 
whose very nature makes its operations 
interstate commerce, but neither state nor 
municipality may enact laws that hinder 
the exercise of the powers, the enjoyment 
of the privileges Congress has so con- 
ferred upon electrical companies of this 
nature. Nevertheless, a proper interpreta- 
tion of the law demands that telephone and 
telegraph companies operating under the 
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act be subject to legislation that is simply 


‘the due exercise of the police powers of 


the state or municipality. 
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Metallic Calcium in Calcium Carbide. 


In a recent article on the analysis and 
purification of acetylene, Rossel and Land- 
riset quote figures which show that the 
proportion of hydrogen by volume in com- 
mercial acetylene usually ranges from 0.2 
to 0.3 per cent, and does not exceed the 
latter limit even when the carbide is made 
in the presence of an excess of lime, says 
the London Electrical Review. Using an 
alternating current in the furnace, part 
of the lime excess volatilizes and part 
melts without decomposition, yielding a 
carbide of specially fine crystalline ap- 
pearance; only the small residue is disso- 
ciated to metallic calcium, and, accord- 
ing to the present authors, only that part 
of the residue which happens to be in the 
middle of the finished lumps of carbide re- 
mains as metal and generates hydrogen 
when it comes in contact with water. Hy- 
drogen in acetylene is objectionable since, 
burning as it does with a non-luminous 
flame, it reduces the illuminating power of 
the crude gas. It is known that a consid- 
erable quantity of hydrogen may exist in 
acetylene when the gas has been generated 
in a faulty apparatus which encourages 
overheating, and the quantity may easily 
reach a figure that seriously affects the 
readings of the photometer. This hydro- 
gen is due to various decompositions oc- 
curring in the process of evolution, and 
it can be totally avoided by proper con- 
struction of the generating plant. The 
hydrogen arising from the metallic cal- 
cium of the carbide is naturally unavoid- 
able; but Rossel and Landriset clearly 
show that its amount is too small to be in 


the least degree sensible to the con- 
sumer. Indeed, it is difficult to under- 
stand how any appreciable amount of 
metallic calcium can appear in a material 
made in an alternating furnace, where 
true electrolysis is theoretically excluded. 
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Book Reviews 


“A B C of the Telephone,” by James E. 
Homans. Theo. Audel & Company, publish- 
ers, New York. Cloth. 335 pages, 268 illus- 
trations, 5 by 714 inches. Furnished by the 
ELECTRICAL REVIEW at $1. 


Mr. Homans has given us a really prac- 
tical and excellent handbook of the tele- 
phone. He begins his description by brief 
reference to the apparatus and how to use 
it and then takes up the theory of sound, 
which is necessary to the understanding 
of the telephone. A brief survey of the 
principles of electricity follows and the 
history of the telephone is given in an in- 
teresting chapter. The subject is then 
taken up more in detail, showing various 
modifications of transmitters and re- 
ceivers, the variety of circuits used in tele- 
phone work, discussion of subscribers’ 
station apparatus, switchboards, central 
energy systems, party lines, intercommuni- 
cating systems and line and cable con- 
struction. The book is well indexed and 
contains a large number of useful hints 
and don’ts. It is the best book for the gen- 
eral reader or the beginner in telephone 
work that has ever appeared. 


“The Story of Nineteenth Century 
Science,” by Henry Smith Williams. Pub- 
lished by Harper & Brothers, New York. 
Cloth. 475 pages, many illustrations and 
portraits, 544 by 8 inches. Supplied by the 
ELECTRICAL REVIEW at $2.50. 


Dr. Williams has produced a most en- 
tertaining and readable book. It is writ- 
ten for the intelligent layman and is en- 
tirely free from technicalities, but at the 
same time it gives perhaps a better general 
view of scientific progress than any work 
which has appeared in recent years. The 
style of the author is entertaining and the 
beauty of the illustrations and typography 
adds greatly to the value of the book. It 
is one that contains much information of 
value to the professional or business man 
who desires to extend his general culture 
by the inclusion of some scientific infor- 
mation. Nothing is more interesting than 
the history of scientific development and 
its story is told in a captivating manner in 
this excellent volume. 


“Engineering and Electric Traction 
Pocketbook,” Ly Phillip Dawson. John Wiley 
& Sons, publishers, New York. Morocco. 4 
by 6 inches, 1,305 pages, 1,300 illustrations, 
947 tables. Supplied by the BLECTBICAL RE- 


VIEW at $4. 


In producing the second edition of his 
excellent work, Mr. Dawson has revised it 
and enlarged it, bringing it up to date as 
nearly as possible and, while expunging 
some of the redundant matter of the first 
issue, has added much that is of great 


` value. Two new sections have been added. 


One on “Gas Engines and Producers,” 
and one on “Electrical Power in Factories 
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and Workshops.” While the work is 
English, American practice is by no means 
neglected in it, and it is a valuable com- 
pendium of information and formule. 
The term pocketbook is somewhat a mis- 
nomer, as the book is two and one-half 
inches thick. 


“Les Automobiles Electriques,” by Gaston 
Sencier and A. Delasalle. Published by Vve. 
Ch. Dunod, Paris. Paper. 6 by 10 inches, 400 
pages, 192 illustrations. Supplied by the 

LECTRICAL REVIEW at $5. 


For some time past this important work 
has been awaited with interest by automo- 
bilists and manufacturers on both sides 
of the Atlantic. Upon its appearance it 
was awarded a gold medal by the Auto- 
mobile Club of France, and it may justly 
be said to be the first complete work 
that has been written upon this subject. 
The information given in it is complete 
and exceedingly practical and, while it 
deals very largely with French apparatus, 
American automobiles have not been for- 
gotten. It is to be hoped that the valua- 
ble work of MM. Sencier and Delasalle 
may soon appear in an English transla- 
tion. 


“Electrical Designs.” Reprinted from the 
American Electrician. Cloth. 262 pages, 
289 illustrations, 6 by 9 inches. Furnished 
by the ELECTRICAL REVIEW at $2. 


This work comprises a large number of 
designs of small motors, testing instru- 
ments and other apparatus, with working 
drawings for each design. The original 
articles, of which it is a compilation, were 
the product of a large number of authors, 
and each is distinctly practical and sim- 
ple. Amateurs and students of electric- 
ity, especially those who like to make 
things with their own hands, will find it a 
highly interesting and instructive work. 
A large number of the designs given are 
exceedingly ingenious and many of the 
simple machines described are both easy 
to make and excellent when completed. 


“ Natures Miracles.” Volume 8. Elec- 
tricity and Magnetism, by Elisha Gray. Pub- 
lished by Fords, Howard & Hulbert, New 
York. Cloth. 248 pages, several illustra- 
tions, 4 by 6 inches. Supplied by the 
ELECTRICAL Review at 60 cents. 


The subordinate title of this posthumous 
work of the late Professor Gray sufficiently 
defines its character. He calls it “Famil- 
iar Talks on Science.” The book is one 
that begins at the beginning and gives a 
history of the science, together with many 


: anecdotes gathered during the author’s 


long experience. It is exactly the book 
that the lay reader will find interesting 


and profitable. 


“The Induction Motor,” by B. A. Behrend. 
Published by the Electrical World and Engi- 
neer, New York. Cloth. 105 pages, 56 illus- 
trations, 6 by 8% inches. Supplied by the 
ELECTRICAL Review at $1.50. 


Mr. Behrend has produced a valuable 


trations, 5 by 7 inches. 
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book. His wide acquaintance with the 
subject matter lends particular authority 
to his statements and the method of hand- 
ling the subject is perhaps the best that 
could be devised. This method is largely 
graphical, although the results are checked 
as far as possible by analytical methods, 
and the book is one that will doubtless be 
found useful in the workshop and design- 
ing room, as well as highly instructive to 
engineers who have to use induction 
motors in their regular work. 

“A Little Book of Tribune Verse,” by 


Eugene Field. Tandy, Wheeler & Company, 
Denver, Colo. 


To any one familiar with the work of 
Field this posthumous collection of the 
verses printed in the Chicago Tribune 
while the author was its associate editor 
will appeal most strongly. ‘The poems are 
typical of Field’s best work and possess the 
gracious, kindly humor that so endeared 
the author to his associates and the out- 
side world. The present volume is edited 
by Mr. Joseph G. Brown, who, from his 
Jong intimacy with Mr. Field, is well 
qualified to edit his work. The book is 
well worth reading. 


“Induction Coils. How to Make, Use and 
Repair Them,” by H. S. Norrie (Norman H. 
Schneider). Spon & Chamberlain, New York, 
publishers. Cloth. 282 pages, 79 illustrations. 
5 by 6% inches. Supplied by the ELECTRICAL 
REVIEW at $1. 

This is a second edition, thoroughly re- 
vised and brought up to the latest Ameri- 
can practice. In the new edition much 
space is given to medical and bath coils, 


gas engine and spark coils, contact break- 


crs, primary and secondary batteries, gas 


lighting and any method of X-ray work. 
A chapter on wireless telegraphy is of con- 
siderable interest. The book is elaborate- 
ly indexed. 


‘Conduit Wiring and Construction.” by L. M 
Waterhouse. Published by S. Rentell & Com- 
pany, London. Cloth. 80 pages, many illus- 
Supplied b 
the ELECTRICAL REVIEW at 75 cents. i 


This book is a description of methods of 


wiring with Simplex enamel steel conduit 


as practiced in England. 
— 
Electric Motors in Mines. 


Electricians are preparing to install 
a system of wires in the Quincy mine, near 
Houghton, Mich., for the purpose of oper- 
ating electric locomotives. The new sys- 
tem will largely displace the use of manual 
labor and will also provide better light- 
ing facilities. Two locomotives, each cap- 
able of pulling 16 tons of rock, will be 
operated at first, but it is believed that 
their introduction will lead to the gen- 
eral use of electricity as a motive power in 
the mines of the Michigan district. 
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The Carnegie Technical University.* 


It was some weeks ago announced by 
the daily press as definitely settled that 
Pittsburgh is to have a great technical in- 
stitution, especially adapted to its pecu- 
liar needs and to be made, in its industrial 
field, as complete and admirable as the 
Carnegie Institute, of that city, has be- 
come in art and esthetics. Mr. Carnegie, 
who has now placed the Scotch universi- 
ties in a comparatively comfortable posi- 
tion by an endowment of $10,000,000, 
and has thus contributed to the cause of 
liberal education more than has ever been 
before given by any individual in a single 
gift, has now determined to do something 
on a liberal scale for that department 
which most naturally appeals to his per- 
sonal sympathies—education in applied 
sciences—and he has agreed to supply the 
funds for the new foundation. The or- 
ganization of the institution has been en- 
trusted to the local board of trustees, al- 
ready having charge of the Carnegie In- 
stitute and the Carnegie Library at Pitts- 
burgh. This body has appointed a com- 
mittee “On Plan and Scope,” and this 
committee, in turn, has called in experi- 
enced and expert advisers to aid them 
in determining upon the very best plan 
and the most suitable scope of the insti- 
tution, and of its curriculum. 

These expert advisers were Dr. R. H. 
Thurston, director of Sibley College, Cor- 
nell University; Professor J. B. Johnson, 
dean of the College of Engineering, Uni- 
versity of Wisconsin; Professor Thomas 
Gray, of the Rose Polytechnie School, 
and Professor V. C. Anderson, of the 
Armour Institute. After their several re- 
ports had been made they were organized 
into a committee to consider and report 
wpon the schemes of the individual re- 
ports and to present a final and con- 
densed statement of the plan upon which 
all could agree. This is the report which 
we present herewith to the readers of 
Science. It includes, as is seen, three 
different and distinct forms of school 
which may be combined as parts of one 
complete technical university that might 
satisfy the ambition of John Scott Rus- 
sell, were that greatest of promoters of 
industrial education living ; or they may be 
adopted, singly or together, on any scale 
which the needs of the city, the opportuni- 
ties of the founder and the ambition of 
Mr. Carnegie and his coadjutors may 
seem to justify. 

It is understood that this is simply a 
recommendation of his committees and 
that Mr. Carnegie is in no way bound to 


* from Science. 
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mated endowment as binding upon him. 
It is understood that the committees will 
report to him the plan and scope proposed 
for these schools, leaving him free to 
found a school for artisans, a technical 
high school or a technical college, or, if 
his ambition mounts so high, a true tech- 
nical university, including them all, and 
more complete and universally fruitful of 
good to all sorts and conditions of men 
and women—it is understood that both 
sexes are to be provided for—than has 
been any institution for technical, indus- 
trial and scientific education, ever before 
conceived. Even this latter is entirely 
within the means of Mr. Carnegie, as lim- 
ited by his publicly declared plans of dis- 
tribution of funds for educational pur- 
poses, and it would be a glorious thing 
for the world, as well as for Pittsburgh 
and our country, could the ideal techni- 
cal university be thus made a reality by 
our greatest philanthropist. 


REPORT OF THE ADVISORY COMMITTEE 
ON THE CARNEGIE TECHNICAL 
SCHOOLS OF PITTSBURGH. 


PITrsBURGH, PA., June 25, 1901. 
Mr. William McConway, chairman Com- 
mittee on Plan and Scope. 

Deak Sir—Your advisory committee 
begs leave to submit the following report 
upon the scope of the proposed Carnegie 
Schools of Technology. 


INTRODUCTION. 


It has become clear, both to educators 
and to business men, that the new cen- 
tury demands a wide dissemination of a 
new type of school training. The new 
methods of concentrated capital and of 
wholesale production; the ready means of 
transport by which our antipodes have be- 
come both our customers and our sources 
of supply; the practical abandonment of 
both the apprenticeship system and of the 
individual manufacturer; the world-wide 
field of operations in all lines of trade; 
the infinite number of applications of 
scientific knowledge in all fields of modern 
industry; the whole-world competition 
which confines success to the most econom- 
ic production; and the constant supplant- 
ing of manual labor and man power by 
automatic machinery and by steam or 
electric power; these are some of the 
signs of the times by which it is clear 
that some new kind of preparation for 
the work of life must be introduced into 
the school training of both boys and girls. 
This, too, not only for their individual 
success, but for the maintenance of 
American leadership in manufacturing 
and commerce. What this new education 
should be for America may be exemplified 
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by the proposed Carnegie Technical 
Schools, of Pittsburgh. Nothing short 
of such a complete system should be 
planned. 

The scheme which your committee pro- 
poses may be divided as follows: 

1. The Carnegie Technical College. 

2. The Carnegie Technical High School. 

3. The Carnegie Artisan Day and Even- 
ing Classes. 


1—THE CARNEGIE TECHNICAL COLLEGE. 


This should be a first-grade technical 
college, superposed upon a high-school 
curriculum, with entrance requiremente 
equal to those demanded by the best 
grade of existing colleges of engineering. 
It should be a school of both pure and 
applied science, and should prepare young 
men for leadership in the commercial as 
well as in the industrial pursuits. Both 
our manufacturing industries and our 
foreign commerce are now demanding the 
highest technical training it is possible to 
bestow, but this training must be fitted 
to particular vocations. 

This college should be made attractive 
to the greatest scholars in the fields of 
physical and chemical science. ‘To obtain 
and hold such men they must be given 
ample opportunities for research. This 
college must be supplied, therefore, not 
only with great experimental shops and 
laboratories for students’ use, but in all 
departments there should be splendidly 
equipped laboratories of investigation and 
research, under the direction of the head 
of such department, and with a full corps 
of assistants for the carrying on of lines 
of investigation which are now partly or 
wholly unprovided for in America. These 
well-equipped workshops and these ex- 
perimental and research laboratories would 
form the chief distinction of this tech- 
nical college, and they would also be the 
chief item of expense. The college would 
support one or two publications in which 
the fruits of this research department 
would be given freely to the world. 
While the number of students in this col- 
lege would be small, as compared with the 
number in the technical high school, the 
work done here would be of far more bene- 
fit to the world, and it would form the 
chief, if not the only, feature of the whole 
scheme to attract attention and to extend 
its beneficent influences beyond the imme- 
diate vicinity of Pittsburgh. 

Instruction in the technical college 
should include: 

1. Technical courses in: | 

a. Mechanica] engineering. $, 

b. Electrical engineering. l 

c. Civil engineering. i. 
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d. Chemical engineering. 
. e. Electrochemical engineering. 
f. Marine engineering. 
g. Railway engineering. 
h. Sanitary engineering. 
1. Mining engineering and metallurgy. 
j. Architecture. 
k. Commerce and transportation. 
2. Courses in pure and applied sciences. 
a. Mathematics. 
b. Physics. 
c. Chemistry. 
d. Biology. 
e. Geology. 
f. Mineralogy. 
g. Astronomy. 
h. Economics. 
t. Commercial geography. 
3. Courses in modern languages. 
a. English. 
b. German. 
c. Spanish. 
d. French. 
2—-THE CARNEGIE TECHNICAL HIGH 
SCHOOL. 


The work of this school should be super- 
posed upon the work of the public 
grammar schools of Pittsburgh and Alle- 
gheny. Its scope should be broad and 
comprehensive. The elective principle 
should be recognized, and graduation 
would depend not upon completing a pre- 
scribed curriculum, but upon completing 
a required number of courses, to be select- 
ed by the student under the direction of 
the director of the school. 

In this school the boy who wished to fit 
himself for industrial pursuits would find 
equal advantages with the boy who de- 
sired to prepare himself for professional 
engineering, or the girl who wished a 
general high school education supple- 


mented by instruction in the home-mak-. 


ing arts. 

To make this instruction practical and 
fruitful of results it would be necessary 
to have well-equipped shops and experi- 
mental laboratories in all the courses lead- 
ing toward specific employments, and 
these require a liberal housing, an ex- 
pensive equipment and an expert direc- 
tion by accomplished artisans. Such a 
complete school as is here proposed does 
not now exist in this country, but it would 
prove a pattern to be copied in every large 
city and such as the new century and the 
new industrial conditions demand. 

Instructions should include: 

1. The ordinary English high school 
studies. 

2. Physics, chemistry and biology, with 
students’ laboratory practice. 

3. The elements of the calculus and 


applied mechanics. 
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French, German and Spanish. 

. Commercial studies. 

Domestic arts and sciences. 

. Freehand and mechanical drawing. 

8. Technical studies, fitting for the in- 
dustries of the locality, such as: 

a. Blast furnace and foundry practice. 

b. Glass making. 

c. Brass founding and finishing. 

d. Pattern making and joinery. 

e. Metal working. 

f. Stationary, locomotive and marine 
engine and boiler management. 

g. Light and power station manage- 
ment. 

h. Gas manufacture. 

t. Railroad transportation. 

j- Plumbing and domestic sanitation. 

k. Surveying. 

l. Clay working and ceramics. 

m. Industrial art. 

3—THE CARNEGIE DAY AND EVENING 

‘CLASSES. 

These classes are proposed for the bene- 
fit of those who are unable to take advan- 
tage of the more complete courses in the 
Technical High School. They should be 
available to both sexes. Instructions 
should include: 

a. Elementary mathematics. 

b. Elementary physics. 

c. Elementary mechanics. 

d. Elementary chemistry. 

e. Freehand and mechanical drawing. 

f. Modern languages and elementary 
instruction in such technical subjects as 
are taught in the Technical High School. 

g. Courses of special lectures on sub- 
jects of interest to artisan classes. 

In conclusion, your committee desires 
to state that in its judgment a large tract 
of land, not less than 50 or 60 acres in 
extent, should be provided, in order that 
the buildings may be grouped about an 
attractive campus. 

Furthermore, the best educational ex- 
perience leads us to believe that the highest 
interests of these schools will be conserved 
by being maintained as independent insti- 
tutions unhampered by public or private 
control. 

Respectfully submitted, 

(Signed) Rosert H. THURSTON, 

Victor C. ALDERSON, 
THOMAS GRAY, 
J. B. JOHNSON. 

The first sealed thermometer, which 
was of the alcohol type, was made about 
1653 by Ferdinand II, the Grand Duke 
of Tuscany. Fahrenheit was the first to 
construct a mercury thermometer, having 
made one as early as 1714. 
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Trolley versus Steam. 


The last Indiana Legislature by the 
passage of a law allowing traction com- 
panies the right of eminent domain, the 
same as that which has been exercised by 
steam railroads, in condemning land for 
rights of way, has given a great impetus 
to the building of electric railways in that 
state. Companies which had been unable 
to secure rights of way over the highways 
of the state are now able to get private 
rights of way. The passage of this law 
will, no doubt, make the contest between 
electric railways and steam railways of 
the state more interesting. There are now 
200 miles of interurban electric railroad 
out of the city of Indianapolis, which con- 
nects that city with the cities of the In- 
diana gas belt, and there are something 
like 1,000 miles of electric railway at pres- 
ent projected in the State of Indiana. The 
interurban roads afford the fastest sched- 
ule for passengers, and are being largely 
patronized by farmers along their lines 
and by residents of the towns and cities 
between which they have been constructed. 

The steam railroads have felt the effect 
of competition with these lines to such an 
extent that they have been obliged to cut 
local rates, and in many cases have been 
forced to improve their train service. 
Many believe that the railroads will be 
obliged ‘to absorb these interurban lines, 
or else give up, to a great extent, their 
local business, as there seems to be hardly 
enough business for both at the present 
time. There is promise, however, that 
instead of an absorption of the electric 
lines by the steam lines, a consolidation 
of the former will take place. The El- 
kins-Widener people have already ac- 
quired the Union Traction Company’s 
lines, which are most extensive in the 
central portion of the state, and they also 
control the Indianapolis Street Railway 
Company and the Cincinnati lines. It 
was reported that they have also acquired 
the Greenfield and Indianapolis lines. This 
syndicate, if its present plan of consolida- 
tion is carried out, will absorb most of 
these traction companies, and thereby per- 
fect a system connecting Indiana, Illinois 
and Ohio. 


——___-<» 


Experiments are being made at Brescia, 
Italy, with a new process for smelting 
ores by electricity. A 500-horse-power 
furnace has been installed and a com- 
mission composed of some of the best 
known scientists of the country is con- 
ducting the experiments. Captain Stas- 
sano, of Rome, is the inventor of the 
process. 
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Commercial Aluminum Zinc Alloys. 


No alloys containing more zinc than 
aluminum have any special valuable me- 
chanical properties, even the alloy of 
equal parts of both. The alloy Al—2, 
Zn—1, reaches a tensile strength of 40,- 
000 pounds per square inch, melts at 425 
degrees centigrade, does not easily oxidize, 
and takes a fine finish. It closely resem- 
bles a high-carbon steel in character, and 
is the hardest and strongest of the Al-Zn 
series. Its specific gravity is 3.8. A con- 
traction of 17 per cent takes place during 
alloying. The alloy Al—3, Zn—1, is the 
most generally useful of the series. It is 
softer than the last, tensile strength, 35,- 
000. It is not malleable, but yet not brit- 
tle, bending before breaking. Hence, cast- 
ings may be straightened out. Specific 
gravity 3.4, contraction 14 per cent; good 
castings are yielded. When made from 
pure metals it is equal to finest brass in 
the lathe and under the drill and fire. Its 
color is equal to that of aluminum. It is 
used for scale beams, astronomical in- 
struments, light machine parte, testing 
machines, surgical appliances, ete. Below 
25 per cent zinc the strengths of the alloys 
decrease rapidly. The 15 per cent alloy 
can be rolled and drawn; tensile strength 
22,330 pounds per square inch.—J'he 
Electrochemist and Metallurgist. 
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Portable Railway Storage Batteries. 

The Brooklyn Rapid Transit Company, 
of Brooklyn, N. Y., has been utilizing some 
of its old cars as moving storage battery 
stations. Seven of the old steam passen- 
ger cars belonging to the Brighton Beach 
road have been equipped with 248 cells of 
battery each and in the summer time have 
been located near the race tracks at 
Sheepshead Bay and Brighton Beach to 
help out heavy traffic on those lines. Next 
winter they will be removed to Kast New 
York ‘to increase the capacity of the stor- 
age substation at that point. 


Incandescent Lamps at Navy Yard. 


The United States Navy Department 
has issued the following specifications for 
incandescent lights to be used at the Ports- 
mouth, N. H., Navy Yard: 

“All the above lamps to be of coiled 
filament style, short bulbs, with a guaran- 
teed efficiency of 600 hours at three and 
one-half watts per candle-power, measured 
horizontally through the coil, full candle- 
power, and measured vertically to show not 
less than 80 per cent of the stated candle- 
power. All lamps to be neatly and cor- 
rectly finished and first grade in all par- 
ticulars. Delivery within 10 days from 
the date of award.” 
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New Type of Dry Battery. 


The accompanying illustration shows a 
new form of dry or semi-dry battery of 
considerable interest. The battery con- 
sists of a central hollow carbon, which 1s 
the full height of the battery, carrying 
inside a hollow zine cylinder. These are 
both filled with an electrolytic solution 
which is stated to be inactive until the cir- 
cuit of the battery is closed. Outside of 
the cylindrical carbon is a dry-pressed 
polarizing composition, which is held to- 
gether in a cloth receptacle. Still out- 
side of this is a cylindrical zinc, and out- 
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New DRY BATTERY, 


side of the latter is a block tin receptacle 
serving to strengthen and preserve the 
battery and to protect it from external 
damage. The outer and inner zincs are 
connected at the bottom, as shown in the 
illustration. It is claimed that the battery 
in action is something like a wet storage 
cell inside of a dry cell. Its recuperative 
powers are claimed to be high, and the 
deterioration in storage very low. It is 
stated that a three by six and one-half- 
inch cell gives 23 amperes on short-circuit. 
The battery is made by the Hydra Double 
Battery Company, of New York, which 
concern has acquired the American rights 
of the original German invention. 


The New England Telephone Com- 
pany is the originator of a new scheme 
for a telephone exchange. It is soliciting 


subscriptions from bankers, brokers, trust 
companies and banking houses, and pro- 
poses to establish an exchange for their 
exclusive use which will give a quicker 
and better service. A number of sub- 
scribers have been secured and service is 


promised each at a cost of $72 per 
annum. 
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A Norwegian Power Plant. 


A company of Norwegian capitalists, 
owning a number of waterfalls on the 
Glommen River, is developing one of the 
largest of them at Askim, near Christiania, 
the capital of Norway, where an enor- 
mous electrical power-transmission plant 
will be installed. The plant is designed 
to supply 45,000 effective horse-power, 
though the present power station is only 
equipped for 12,000. One thousand men 
have been at work on the plant for 18 
months, but it will probably be 12 months 
before the work is finished. The power- 
house will be equipped with three gen- 
erators, each consisting of one Francis 
turbine with vertical axle, direct-coupled 
to a three-phase dynamo for an output of 
2,000 kilowatts at 5,000 volts. To each 
generator there belong three three-phase 
transformers with an output of 700 kilo- 
watts each to transform the generator cur- 
rent to 20,000 volts. For extensions of 
the power station special 5,000 horse- 
power sets are proposed. The company 
will not only supply the city of Christiania 
with electric ight and power, but also all 
industrial enterprises which may be es- 
tablished within 50 miles of the power 
plant. 


pay ee 
Water Power in France. 

Extensive development of water power 
at three separate places on the Rhone 
River, in French territory, is promised 
within the next three years. Work will 
begin at Malpertius, a point two and one- 
half miles below Bellegrade, where the 
river has a fall of 30 feet with perpen- 
dicular banks only 160 fect apart. It is 
estimated that a tunnel one-half mile in 
length will give a fall of 51 to 55 feet 


which will produce 25,000 horse-power at 
low water. Another tunnel near Belle- 
grade is expected to furnish 30,000 horse- 
power. About eight miles from the Swiss 
frontier is a narrow gorge, 80 feet in 
width, at which a fall of 65 feet can be 
secured, giving 30,000 horse-power. These 
three plants will, when finished, give a 
total of 85,000 horse-power between the 
Swiss frontier and Pyrimont. 


Wireless Telegraph at Boston. 


The Boston Chamber of Commerce is 
said to be considering plans to establish 
a wireless telegraph station at some point 
out at sea by which messages may be re- 
ceived from outgoing and incoming ves- 
sels. The station will probably be erected 
near the place where vessels separate to 
reach Boston and New York. The sta- 


tion will be operated in conjunction with 
the Maritime Exchange, of New York, 
with which the Boston Chamber of Com- 
merce ig now in correspondence. 


July 20, 1901 


Novel Type of Guy Anchor. 

The illustration herewith, which shows 
the appliance known as the Stombaugh 
guy anchor, practically speaks for itself. 
The anchor consists simply of a hellical 
screw, resembling that on a post-hole dig- 
ger or earth auger, to which is attached 
the rod for connection with the guy wire. 
A simple wrench is used to put the anchor 
in place in the ground, or, if desired, to 
take it out again. It is made in various 
sizes from three and one-half inches up 
to twelve inches, and has been found ex- 
ceedingly useful in guying poles of various 


A Nove. Typt oF Guy ANCHOR. 


sorts, fences, ete. ‘The anchors are han- 
dled by W. N. Matthews & Brothers, St. 
Louis, Mo. 
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The Boston Elevated. 

One month has elapsed since the Bos- 
ton Elevated Railway Company opened its 
lines to the public, and notwithstanding 
the unfavorable conditions under which 
a new system of such proportions must at 
first be operated, the service of the com- 
pany has given entire satisfaction. So 
popular has the elevated line become that 
the 100 cars already put on have been 
found insufficient for the needs of the 
line, and additions must be made to this 
part of the equipment. 

A unique feature of the management 


of this system is that at any of the sta- 
tions, either elevated or subway, transfers 
are given to the surface lines. Thus each 
se pee a terminal. 

e Sprague type of equipment was in- 
stalled by the Boston conten and has 
so fully answered all requirements that 
a new order for 50 additional multiple- 
unit equipments has just been given. 


ELECTRICAL, REVIEW 


Theory of the Wimshurst Machine. 
M. Bordier, in a note presented to the 
French Academy, has recently propounded 
a new theory of the oppositely rotating 
plate machine. Our London namesake 
gives the following account of his hypothe- 
sis: The particular variation of this ma- 
chine he experimented with was that asso- 
ciated with the name of Bonetti, the pe- 
culiarity of which is that there are no tin- 
foil sectors on the rotating plates. The 
remarkable discovery that M. Bordier has 
made is that this machine, after it has 
been excited, will continue to work after 
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the neutralizing rods have been removed. 
The output in the latter case is one-third 
less than when the neutralizing rods are 
present. M. Bordier attributes this pecu- 
liar action to the influence of the charges 
on the electrodes of the machine, but we 
imagine the true explanation is to be found 


in the experiments of Holtz (Pogg.-Ann., 


vol. exxx, p. 128), where he shows that 
when a glass surface highly charged with 
electricity is discharged by points, it takes 
on a charge of the opposite sign. This is 
due to the influence of the charge on the 
glass surface approaching the points. The 
discharging combs of a Bonetti machine 
must, according to Holtz’s experiments, 
reverse the electric charge on the plates, 
and in this way perform the same function 
as the neutralizing rods which can, there- 
fore, be removed without stopping the 
working of the machine. This action is, 
however, not so effective as that of the 
neutralizing rods, and we imagine the ma- 
chine would, in the course of time, lose 
its excitement. 
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Combined Pelton Wheel and Steam 
Engine. 


A remarkable combination of steam 
engine and Pelton water-wheel is in suc- 
cessful operation at the Tower Water- 
works, Chester, England. It is used to 
drive dynamos for lighting the pumping 
station and filter beds, and is so arranged 
that either the Pelton wheel or steam en- 
gine can be run separately or together, 
as required. The wheel is three feet in 
diameter, fitted with phosphor-bronze 
buckets of approved shape, the sides of 
buckets being widened out to allow the 
spreading of the water as its velocity 
diminishes. The shaft is fitted with 
stuffing boxes to prevent the lubricating 
oil from mixing with the water. This is 
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COMBINED PELTON WHEEL AND STEAM ENGINE. 


very important, as all the water is fil- 
tered and passes on to the town mains. 

Two nozzles of seven-eighth-inch diam- 
eter are fitted, but only one is generally 
required. The only other British instal- 
Jation of similar nature is the Linton & 
Lynmouth Electricity Works, Lynmouth, 
North Devon. Here Pelton wheels and 
turbines are used alternately. ‘The steam 
engines in this case, however, are: only 


used in cases of emergency. 

The installation here shown, as well as 
several others of similar type, was designed 
and installed by Mr. P. Pitman, of Hali- 
fax, Yorkshire. 


Schlomon and Castro, of Berlin, have se- 
cured an English patent on a process for 
rendering water-proof textile fabrics, ropes 


or any porous material by passing them 
through a bath of zine, copper or other 
metallic salt and then between a metallic 
table and a hinged metal plate forming the 
poles of a current. The metal is deposited 
in the material and is said to render it 
water-proof and non-combustible, and to 
fix the dyes in colored stuffs. 
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Portable Testing Sets. 


In the accompanying illustration is 
shown a testing set consisting of a dirèct- 
reading ohmmeter, which indicates by a 
simple scale reading the value of resist- 
ance being tested. In conjunction with it 
is shown a portable hand-dynamo, or gen- 
erator, which provides the current neces- 
sary for the test at any required pressure. 

The instrument is independent of the 
direction of the testing current, and re- 
versal of the connection between instru- 
ments, or the direction of ro.ation of the 
generator, produces no effect upon it. The 
generator is capable of producing a poten- 
tial of 1,000 volts, while its weight, it is 
claimed by the makers—Messrs. Queen 
& Company, Incorporated, Philadelphia— 
is considerably less than that of other simi- 


ELECTRICAL REVIEW 


The Electric Motor Applied to 
Surgery. 

The accompanying illustration shows a 
small Lundell motor used in the operat- 
ing room in the Presbyterian Hospital, 
Seventieth street and Madison avenue, 
New York. It is a round type motor 
mounted on a universal bracket, and has 
a flexible shaft arranged with a special 
chuck at the end for receiving the surgi- 
cal instruments used for trepanning the 
skull and for drilling and sawing bones. 
The general arrangement of supporting 
the motor and the method of attaching the 
shaft enable the motor to be operated at 
a very high speed with maximum power, 
there being no vibration when guiding the 
instruments with the hand. Several re- 
cent operations have been performed in a 


PORTABLE TESTING SET AND GENERATOR. 


lar apparatus. 
wound in poles on the periphery of the 
laminated core, while the brushes take the 
form of elastic disks rolling in contact 
with the ring segments of the commutator. 
The gearing between the handle and the 
armature axle is cut from wrought brass 
and in every way friction is reduced to a 
minimum. The standard patterns of these 
generators are for 100, 200, 500 and 1,000 
volts. A twin flexible cord of high insu- 
lation is wound upon a spring drum inside 
the generator case and any required 
amount of it can be pulled out for use. 
The ohmmeter is made to read from 2,500 
ohms to 50 megohms in its various sizes. 


=o Ge 


Accumulator electrodes for traction are 
made by Dr. R. A. Katz under patent 
16,569, 1899, from grids of caoutchouc or 
celuloid filled with the active material and 
pressed against thin perforated lead plates. 


Its armature coils are 


much shorter time by the use of this ap- 
paratus than is usually occupied by the 
old method of chopping with chisels and 
using ordinary hand saws. The operations 
are accompanied with less pain to the 
patient, which is an excellent argument 
for the introduction of this apparatus. It 
is claimed by the manufacturers that the 
superior design and construction of the 
Lundell motor enable special applications 
of this kind to be made to great advantage. 
The motor in this instance is of one horse- 
power, 115 volts and 2,200 revolutions per 
minute. It was manufactured by the 
Sprague Electric Company, New York. 


The electrical industry of Germany, ac- 
cording to consular reports, consumes 40,- 
000 tons of copper annually. Of this 
amount only 3,000 tons, or about one- 
thirteenth, is produced in the German 
Empire. 
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Telephone Affairs in Richmend, Va. 


The long struggle between the Inde- 
pendent and Bell companies in Rich- 
mond, which is further complicated by a 
suit pending in the United States Su- 
preme Court to define the status of the 
Bell company in the city, has resulted in 
the refusal of the board of aldermen to 
grant a new franchise for the Bell com- 
pany in that city. Several years ago the 
Bell company’s franchise lapsed and it 
has been running its exchange since with- 


out a franchise, under an injunction from 


the federal courts restraining the city 
from interfering with it until the status 
of the company could be definitely deter- 


mined. The suit, which was brought by 


the municipality of Richmond to remove 
the Bell company’s poles and wires from 


the streets, has gone up to the United 
States Supreme Court and promises to 
become a cause célébre in the telephone 


SURGICAL ELECTRIC MOTOR. 


Edison at Buffalo. 


Those who are interested in the elec- 
trical display at the Buffalo Exposition 
will be pleased to learn that arrangements 
have been perfected with Mr. Edison for 
the exhibition of his two most recent 
and very valuable inventions—the new 
storage battery and the thermophile. 


As soon as these machines can be made 
ready they will be installed in the Elec- 
tricity Building, where all who desire may 
see and examine them. 
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It has been found that the life of a tele- 
graph pole in the Philippines is little more 
thanoneyear. The white ants which proved 
so destructive to the poles on the line of the 
Cairo-Cape system in Africa are also found 
in the Philippines and aid the climate in 
the work of destruction. Lately the ex- 
periment of attaching the wires to growing 
trees has been tried and found to work suc- 
cessfully. 


Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


The city government of Amsterdam, Hol- 
land, is in the market for 140 electric cars 
and 5,000 tons of grooved rails for tram- 
ways. Bids will be received until Septem- 
ber 2, and should be forwarded to the 
Director of Municipal Tramways, No. 164, 
Nieuwe Achtergracht, Amsterdam. 


In South Africa the town council of East 
London is considering propositions to extend 
its electric traction system. The proposed 
improvements will cost about $100,000. The 
lines will haul freight as well as passen- 
gers, and it is probable that specially con- 
structed motors for this purpose will be re- 
quired. 


The submarine torpedo boat Plunger, which 
was built for the United States Govern- 
ment and proved a failure, has been turned 
over to the Holland Torpedo Boat Com- 
pany to be remodeled. The motive power 
will be changed to electricity, storage bat- 
teries being used as in the case of the Hol- 
land boats. 


The Norwegian Storthing lately passed 
a unanimous resolution requesting the Nor- 
wegian Public Works Department to give 
preference to Norwegian firms in the pur- 
chase of materials needed by the department, 
the army and navy. The telephone was es- 
pecially referred to as an article needing 
such protection. 


A company is being organized at Saginaw, 
Mich., for the purpose of building heavy 
gas engines for electrical purposes, with 
special reference to direct-connected work. 
Mr. W. F. Loomis. who has been connected 
with the Olds Motor Works, is organizing 
the company. A new factory is being con- 
structed, and the company will be ready for 
sales within a few months. 


The company which proposes to develop 
the power of the Kern River, near Los 
Angeles, Cal., is to have a rival in size, if 
reports be true, in the Mammoth Power Com- 
pany, of Oakland, Cal., which, it is said, will 
utilize the waters of the San Joaquin. The 
company will top the river at Mammoth 
Poo] and carry the water a distance of 16 
miles through a tunnel seven by eight feet 
to a point where a fall of 1,700 feet can be 
secured. The total cost of the plant will be 
$4,000,000. 


The principal electric lighting plant of 
Toledo, Ohio, and all of the street car lines 
have been purchased by Henry A. Everett 
and Edward W. Moore. The properties are 
to be combined with a capital of $12,000,000, 
and will be known as the Toledo Railways 
and Light Company. A. E. Lang will be 
president of the new company, and Louis E. 
Beilstein, formerly superintendent of the 
Detroit three-cent fare lines, will be general 
manager. Articles of incorporation are to be 
filed in Columbus at once. 


It is reported from Philadelphia that the 
death of Albert J. Johnson, notice of which 
was published in our issue of last week, will 
not put an end to the fight for a three-cent 
fare system in that city. Mr. Johnson’s at- 
torney, Mr. Shields, explained that Mr. 
Johnson was not acting as an individual 
in this matter, but was rather the head of a 
corporation. He was not able to say who would 
be Mr. Johnson’s successor, but presumed 
that an election would be held at an early 
date. It is rumored that Mayor Tom L. 


Johnson, of Cleveland, may take up the fight 
of his brother. 


The Westmoreland Light and Power Com- 
pany has been organized at Greensburg, Pa. 
The incorporators are: E. H. Bair, EB. E. 
Robbins, J. E. McFarland, M. L. Painter, W. 
S. Lane, Daniel Monahan, James K. Clarke, 
and D. C. Ogden. The capital stock of the 
company is $500,000. The new concern has 
absorbed the Westmoreland Electric Com- 
pany, the Irwin Electric Company, and the 
Jeanette & Manor Electric Company. Im- 
provements on these plants will amount to 
$200,000. Mr. James Bryan, of Pittsburgh, 
Pa., has been elected chief engineer of the 


new company. 


The Bullock Electric Manufacturing Com- 
pany, of Cincinnati, Ohio, will erect a plant 
in England for the manufacture of special- 
ties for the British market. Mr. George 
Bullock, president of the company, has just 
sailed for England, and while there he will 
select a location for the new plant. It is 
said that Mr. Bullock will interest some 
English capital in the new concern. This 
is the fourth large electrical plant to be 
constructed in England to which American 
capitalists have largely subscribed. The 
other three are: The British Westing- 
house Electric and Manufacturing Com- 
pany, Limited, near Manchester; the Thom- 
son-Houston plant at Rugby, and the 
McGuire Works, in which the McGuire Manu- 
facturing Company, of Chicago, is in- 
terested. 


American makers of electrical machinery 
gained quite a victory over foreign manu- 
facturers in securing a contract to install 
an electric power and lighting plant for the 
Antwerp Steel Company, of Antwerp, Bel- 
gium. The Westinghouse interests will do 
the work which will cost $250,000, and when 
completed the works will be the most ad- 
vanced in Europe, so far as electric lighting 
of steel plants is concerned. The ma- 
chinery for these improvements will all be 
made in Pittsburgh and will be of the most 
modern type. The electrical plant will be 
arranged so that it mav at any time be en- 
larged, and it is said that in the near 
future the gas from the blast furnaces of 
the steel plant may be used for the purpose 
of generating electricity for the public sup- 
ply of the surrounding district. 


TELEPHONE AND TELEGRAPH 


The Virginia-Carolina Telephone Com- 
pany has begun the construction of a line 
to connect Buffalo Lithia Springs, Va., with 
Clarksville, eight miles away. 


A telephone line is being constructed be- 
tween Russellville, Ala., and the towns of 
Tuscumbia, Florence and Sheffield. The 
length of the line will be 20 miles. 


A meeting of the directors of the Central 
Union Telephone Company will be held 
at Chicago to consider means of raising 
$3,000,000 new capital. It is said that 70 
per cent of the stockholders have agreed 
to accept any one of the three plans recently 
submitted by President Sabin. 


The Southern New England Telephone and 
Telegraph Company has begun the installa- 
tion of an extensive underground conduit 
system in the city of Bridgeport, Ct. The 
work will be done in the most thorough and 
substantial manner and will be finished in 
time to “connect up” with the new exchange 
building now under construction. 


The United Electric Company has applied 


to the city council of East Orange, N. J., 
for permission to lay conduits on Main 
street and Park avenue, with such exten- 
sions north and south as may be required 
by the demand for service. The right will 
doubtless be granted, as the city has for 
some time been making an effort to have. 
the overhead electric wires removed. 


Resolutions adopted by the board of al- 
dermen of Paterson, N. J., at a recent meet- 
ing, require all telegraph, telephone and 
electric wires now strung overhead in Lane 
and Market streets, to be immediately placed 
underground. There was also some dis- 
cussion as to the advisability of compelling 
the trolley companies to place their wires 
underground; no decision was reached. 


LEGAL NOTES 


PASSING IN FRONT OF TROLLEY CAR 
—In the case of Walker vs. St. Paul City R. 
Company, the Minnesota court holds that a 
person seeking passage on an electric street 
car, who signals the car to stop, and then 
attempts to cross the track to get on the 
proper side for boarding the car, and is 
struck by it, is not guilty of negligence as 
a matter of law, but has a right to assume 
that proper signals will be regarded. 


TELEPHONE COMPANY’S DUTY OF 
INSPECTION—Patrick McGuire, a lineman, 
was thrown to the ground by the breaking 
of a pole which, it appeared, was rotten in 
the interior. Damages were awarded him, 
the Court holding that the company owed a 
duty to its linemen to see to it that a proper 
{inspection was made of the poles to see that 
they were capable of supporting the men 
while at work. This decision of the Court of 
Appeals was dissented from, however, by 
Chief Judge Parker, who held that the per- 
son using a pole, building or system, put up 
on the property of another as a mere licen- 
see—as was the case in this instance—is not 
bound to establish a system of inspection 
and repairs in regard to such property in 
order to protect employés from injury be- 
cause of a hidden defect only discoverable 
by a system of inspection involving the 
necessity of dominion over the property. 


MUST HAVE TIME TO BOARD CARS— 
William F. Fay took hold of the upright 
rail of a Broadway car, and just as he placed 
his left foot on the step the car gave a sud- 
den jerk and Mr. Fay was thrown into a hole 
in the street. Justice Ingraham, in the Ap- 
pellate Division, New York, held that the dis- 
missal of Mr. Fay’s suit for damages against 
the Metropolitan Railway Company was an 
error, saying: “The defendant was bound to 
give the plaintiff a reasonable time to board 
the car, and the evidence would have justi- 
fied finding that the defendant was negli- 
gent in that respect; nor do I think that the 
plaintiff was, as a matter of law, guilty of 
contributory negligence. Having hold of 
the car about to board it, when the car sud- 
denly started, there was presented an emer- 
gency which required the exercise of judg- 
ment as to the best course to avoid being 
injured. If to avoid being thrown down 
by the sudden starting of the car, he held on 
to the car to steady himself until he could let 
go in safety, it was certainly not negligence 
as a matter of law. But for the existence of 
this trench in the roadway alongside of the 
track, which he had not observed, he would 
probably have escaped injury by adopting 
the course that he did, but his falling into 
the trench was caused by his being dragged 
along by the car. There can be no doubt 
that the starting of the car was the proxi- 
mate cause of the injury.” 
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ELECTRICAL SECURITIES 


Perhaps the explanation for the general 
decline in the value of industrial stocks 
during the past week may be found in the 
general liquidation of stocks which has gone 
on through the week, probably because of 
speculative holdings by people who have 
waited too long for a rise. A general alarm 
concerning the condition of the Middle West, 
which is suffering a severe drought and ex- 
_tremely hot weather, and the prospects of 
an extended strike in the steel industry have 
both had their share in causing a general 
lowering of prices. The reaction which has 
followed the upward boom of stocks was not 
expected or unnatural and, notwithstanding 
the general decline, the market is in a 
healthy and, for the summer time, a fairly 
active condition. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


l JULY 13. 

New York: Hig hest. Lowest. Closing. 
B'klyn R T............. Kuby 74% 76 
Con. Gas. ........0..00. Ru 210b 21334 
Gen. Elec... 0005 265 U64 29 
Man. Bs visveicceessaes 123 115 116% 
Met. St. RY. .........0.. 1.3 16544 160 
Thied Ave. R R........ ... = 123 
Kings County Electric.. ... ist 205 
N. Y. & N. J. Tel. Co... o. ee 145 
Telep., Tel & Cable Co. ... ase 614 


The London Statist in its issue of July 13 

says: “The figures of our own trade 
with America conclusively show the enor- 
mous profits which the United States are 
making in foreign trade. For the first six 
months of the present year our imports from 
the United States have been nearly £69,- 
000,000, as against a little over £59,000,000 
in 1900, while our exports to the United 
States were worth only £ «1,000,000, as against 
£8,300,000. This means that for the year 
to June 30 we have bought £148,000.000 in 
produce of the United States, while it has 
bought of us £18,000,000. The trade balance 
in favor of the United States, as respects 
England, was £130,000,000 as against £119,- 
000,000 for the calendar year of 1900. . 
It appears certain that we shall have to sup- 
ply considerable gold to the United States, 
and that the value of money in London will 
advance.” 


The General Electric directors held a 
meeting at noon July 12, and the question 
of restoring the capital stock to its former 
amount was brought before the meeting. 
No definite action was taken. 


A persistent rumor has been in circulation 
that an immense telegraph combination 
would be formed, with the Western Union 
company as the parent concern. It has 
not been possible so far to obtain official 
information regarding the rumor. 


Boston, July 13: Closing. 
Am., Tel. and Tel........ccscccsccnerscccvesss 154 
Eria LGU eeu cw Gana tina en ve tae Ae 51 
New Eng. Tel isis dies cao oneness 140 
Mass Elec. pf POV ree AE E 934 
Westing. Mfg. pf ................. . ENT TUG 
Edison Titec Me Ree ae ee ere ee 260 


The Edison Electric Illuminating Com- 
pany of Boston has declared a regular quar- 
terly dividend of two and one-half per cent, 
payable August 1 to stock of record July 18. 


The American Telephone and Telegraph 
Company’s statement for the month ending 
June 20 breaks all records, as regards the 
gross and net output of instruments. The 
best previous record was in March, 1899, 
when the output was 53,503. Last month’s 
statement showed 96,300 instruments put out 
and 34,221 returned. This is regarded as indi- 
cative of good general business conditions 
throughout the country. The total outstand- 
ing number of telephones to-day is 2,228,107. 

Up to date 10,000 shares of the Boston 
Electric Light Company, out of 30,000 out- 
standing shares, have been deposited with 
the Old Colony Trust Company under terms 
of consolidation with the Edison Electric 
Illuminating Company. The stockholders 
have until July 24 to make further deposits. 


ELECTRICAL REVIEW 


Philadelphia, July 13: Closing. 
Elec. CG, OF ÅA...... cevseWe seedy cei ssieeeeen ( 
Philadelphia Elec ...........0058 sae ce orea 5 
Union Traction....... esssesesssessrssoccaso 2644 
United G.TyCO seven caus tony cas oa eee easy ees 11344 
Elec. Sto. Bat. Cr... ccc s eee eens cece nee esonoes 15 


Elec. Sto. Bat. pf.........eeeee eee Tee f 


The net income of the Electric Storage 
Battery Company for the year ending De- 
cember 31, 1900, was $1,317,865. The com- 
pany has paid a one and one-quarter per cent 
quarterly dividend on its stock and that of 
the Electric Vehicle Company. 

Electric Company of America, whose di- 
rectors met on July 10, declared a dividend of 
25 cents per share, this being three and one- 
third per cent on the paid-in value of the 
stock out of the earnings for six months 
ending June 30. Dividend is payable July 
31, books closing July 20. 


Chicago, July 13: Closing 
Chicago Edison Light ............. cc ceeeenes 178 
Central Union Telephone.......csccceeseeees 36 
Chicago Telephone..........ccccce cece eeees 275 
UN, Trabesia iere EE tere en eee aa 20 
Une Trac: ph: oreraa e eena EESAN 6l 
Metropolitan El.. ...... sessssssssosssos.. o. 89 


The directors of the Central Telephone 
Company will meet July 31 to consider plans 
for raising $8,000,000 new capital. 


ELECTRIC LIGHTING 


An electric light plant is to be established 
at New London, Iowa. 


An electric plant and waterworks will be 
constructed at Tullahoma, Tenn., to cost 
about $35,000. 


Midland, Ontario, has voted a bond issue 
of $18,000 to extend and improve its electric 
lighting system. 


A new electric light plant to furnish 240 
are and 6,000 incandescent lights is planned 
for Santiago, Cuba. 


The board of public works of Nashville, 
Tenn., has let the contract for the erection 
of an electric light plant in that city. 


The two electric light companies of Clin- 
ton, Ill., have been consolidated and are now 
under the control of the Clinton Gas Com- 
pany. 


Dalton, Ga., will hold an election on July 
24 to vote on the question of issuing bonds 
for the construction of an electric plant to 
cost $30,000. 


The directors of the Boston Electric 
Light Company have elected Everett W. 
Burdett treasurer, succeeding Samuel S. 
Sias, deceased. 


New Baltimore, N. Y., will soon be light- 
ed by the Ravenna Electric Company, which 
is to establish a plant at Coeymans. It is 
probable that the latter village will also be 
lighted by the same company. 


The Cincinnati Gas and Electric Company 
is planning to remodel the building at 
Fourth and Plum streets. A large building 
will be erected in the rear and the offices of 
the Edison company will be moved there. 


The York Haven Water and Power Com- 
pany, of York Haven, Pa., which is develop- 
ing power from the Susquehanna River, is 
rapidly progressing with its work, and will 
receive bids for electric equipments about 
August 15. The estimated cost of the plant 
is about $1,500,000. 


A movement was started by the citizens 
of Great Neck, N. Y., to light the town with 
electricity instead of kerosene oil lamps which 
are used at present. Oil lighting costs the 
town $1,000 a year and it has been found 
that an electric system of lights can be in- 
stalled at an expense of $600 per annum. 


Arrangements are being made to begin 
work on the construction of an electric 
plant on tne Chattahoochee River, at a point 
eight miles from Atlanta, Ga., the cost of 
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which will be $1,000,000. J. W. English, of 
Atlanta, and F. W. Montgomery, 52 Broad- 
way, New York, are at the head of the enter- 
prise. 


The Mayor of Rochester, N. Y., has ve- 
toed the ordinance granting permission to 
the Citizens’ Light and Power Company to 
lay conduits on Mill street in that city. The 
Mavor’s reasons were, opposition to tearing 
up the pavement again, opposition to a sec- 
ond subway, and a belief that the city should 
own the subway to be used by all companies. 


On June 15, six tenders for supplying 
electric street lighting for the city of Mon- 
treal were opened. The Royal Electric Com- 
pany, which supplies the lighting at present, 
offered a reduction, which, if accepted, 
would save the city some $25,000 annually. 
Its offer was $95 per arc lamp a year for a 
period of either five or ten years. The 
Lachine Rapids Hydraulic and Land Com- 
pany made the same offer of $90 per light; 
the Standard Light and Power Company, 
$99 per light; the Imperial Electric Light 
Company, $85 per arc light per annum for 
five years and $80 for 10 years; the Shawin- 
gan Water and Power Company, $79.98% per 
arc light for five years or $78.473% per arc 
light for 10 years; the St. Lawrence Power 
Company, $54.75 per are light for five or 
10 years. The aldermen of the city now 
have the several bids under consideration. 


ELECTRIC RAILWAYS 


The Fort Wayne, Ind., & Southwestern 
Traction Company sold its Fort Wayne & 
Marion line to a syndicate. 


A company is being formed to build an 
electric railway from Kansas City, Mo., 
through the towns of Liberty, Excelsior 
Springs, Richmond and Lexington. 


Work on the new belt line to be built by 
the Terminal Railway Association, in St. 
Louis, Mo., for the purpose of carrying vis- 
itors to the World’s Fair site, is expected 
to begin within a week or 10 days. 


The Everett-Moore Syndicate, Toledo, 
Ohio, has closed a deal for the purchase of 
the Toledo, Fremont & Norwalk Electric 
Railroad. This gives the syndicate a con- 
tinuous line from Detroit to Cleveland. 


One hundred car loads of ties have been 
delivered to the company constructing the 
electric car line between Ann Arbor and 
Detroit, Mich. The work of grading the 
road has begun and will be rapidly finished. 


A company has been formed with W. B. 
McKinley, of Illinois, president; S. L. Nel- 
son, of Wichita, Kan., vice-president and 
manager; W. B. Macomber, of New Hamp- 
shire, as treasurer. Three million dollars 
will be spent by the company for construct- 
ing lines throughout northern Indiana. 


The delivery of steel rails and other ma- 
terials for construction of the Michigan & 
West Shore Traction Company’s line from 
South Haven to Benton Harbor along the 
Shores of Lake Michigan will begin at once. 
The chief engineer promises that the road 
shall be in operation by November next. 


The bids for grading the line of the Seat- 
tle, Tacoma & Interurban Railway were 


opened last week at Seattle, and it was 


found that the figures of three contractors 
were so close together as to lead the man- 
agement to make a canvass of the same be- 
fore awarding the contract. This canvass 
will be made and the contract will be let 
at once. 


The Rapid Transit Company, of Atlanta, 
Ga., which has been making an effort to se- 
cure franchises through certain streets of 
that city, was granted the franchise which 
it asked last week. The company refused to 
accept same. however, because the board of 
aldermen included in the grant a provision 
that three and one-third cent fares should 
be charged, 
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ELECTRIC RAILWAYS 


The road bed is being graded for an elec- 
tric line between Alliance and Sebring, Ohio. 


Capıtalists in Franklin County, Pa., are 
asking the town of Waynesboro for a fran- 
chise to construct a line in that place. 


Survey has been made and stakes driven 
for the track of the Toledo, Fostoria & 
Findlay Electric Railway. 


It is said that work on the Centre & 
Clearfield, Pa., Street Railway Company's 
trolley road will begin at once. 


Two electric railway companies are ask- 
ing franchises of the city council of Iowa 
City, Iowa, to enter that city with an elec- 
tric railway from Cedar Rapids. 


The new trolley line from Graff to Rosston, 
Pa., has just been surveyed. The Kittan- 
ning & Ford City Street Railway Company 
will probably build the new line. 


The company operating the Utica, N. Y., 
Belt Line & Suburban roads has purchased 
the Herkimer, Mohawk, Ilion & Frankfort 
Electric Railroad. 


The New Paltz & Poughkeepsie, N. Y., 
Traction Company will extend its lines 
from New Paltz to Rifton as soon as rights 
of way can be secured from the property 
owners along the line. 


The Utah Sugar Company, Lehigh, Utah, 
will construct an electric plant for light- 
ing and power purposes and will also build 
a system of electric railways throughout 
the valley in which its property is located. 


The Detro.c Construction Company, which 
is building the Grand Rapids, Holland & 
Lake Michigan Electric Railway, expects to 
be operating cars between Grand Rapids and 
Holland by the first of August. 


Hyatssville, Md., has been selected as the 
point at which a large power-house will be 
constructed to operate a number of electric 
plants in that part of the state. Construc- 
tion of the building will commence at once. 


The Southern Ohio Traction Company is 
preparing to construct a central power station 
in Dayton, Ohio. Permission has also been 
granted the company to make an extension 
in its lines. 


It is said that the London City Council 
has decided to spend over $10,000,000 on new 
electric traction routes in that city and on 
the widening of streets made necessary by 
the construction of the new lines. 


kights of way have been procured from 
property owners along the route of the 
line to be built from Clinton to Westmore- 
land. A survey of the line will be made and 
work will be started at an early date. 


An electric railway between Marion, Ind., 
and Salina, Ohio, is projected, the purpose 
being to connect the Big Interurban Electric 
Railway system of Ohio with the Union 
Traction Company’s system of Indiana. 


At Austin, Tex., a charter has been granted 
to the Blackwell, Enid & Texas Railway 
vompany to construct an electric railway in 
Vernon. The capital stock of the concern 
is $20,000. The road will later be extended 
to Enid, Oklahoma Territory. 


The city council of Gainesville, Ga., has 
granted a franchise to the Gainesville & 
Dahlonega Railroad Company to build an 
electric street railway in Gainesville. Sur- 
veyors of the company have also been at 
work on the line between these towns. 


Capitalists of La Crosse, Wis., propose to 
erect an electric railway between that city 
and Neillsville in the same State, a distance 
of 75 miles. S. Y. Hyde, Colonel F. A. Cop- 
land, W. W. Cargill and A. Hirshheimer are 
at the head of the scheme. — 
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Oil City and Franklin, Pa., are to be con- 
nected by a new trolley line. A force of 
300 men has been put to work grading and 
constructing tracks. It is expected that the 
work wis be completed by the end of Au- 
gust. 


A company is being organized at Rayne, 
La., to operate an electric railway between 
that town and Crowley, a distance of six 
miles. Dr. R. C. Webb and Mervin Kahn, 
of Rayne, and A. W. Burden, of New Or- 
leans, are interested in the scheme. 


Another electric railway line which is 
proposed for the Adirondack section is one 
to be built from Westport, on Lake Cham- 
plain, to Elizabethtown. The route has been 
surveyed and rights of way can be easily 


secured. 


The electric railroad connecting Glens 
Falls, N. Y., with Lake George has been 
completed and cars were started on regular 
schedule July 11. The trip from Albany 
to Lake George by trolley can now be made 
without break. 


A franchise has been granted for the con- 
struction of an electric railroad from San 
Jose, Cal., south along the public highway 
to the town of Gilroy, a distance of 30 miles. 
At Gilroy two branches will be constructed, 
each about 10 miles in length. 


Surveyors are at work on a line for a new 
electric railroad to connect Rochester and 
Syracuse, N. Y., and also to connect with 
electric roads to be built in the most im- 
portant villages between these cities. The 
necessary franchises have been secured. 


Massachusetts capitalists are considering 
plans for the construction of a large power 
plant at the falls of the Merrimac River, 
near Goff's Falls, Mass. The object of the 
enterprise will be to furnish power for a 
number of industries to be established in 
that vicinity. 


A movement is on foot in Chattanooga, 
Tenn., to build an electric air line between 
that city and Nashville. It is proposed to 
do a general freight and passenger business, 
competing with the steam railways between 
the two points. Detroit capitalists are 
backing the scheme. 


The Ohio Rapid Transit Company, which 
has franchises giving it access to every 
suburb within 25 miles of Wheeling, W. Va., 
including a territory which has a population 
of nearly 200.000 people, has secured a con- 
tract with the Pennsylvania Railroad for the 
use of its Ohio River bridge at Wheeling. 


M. J. Mandelbaum & Company. Cleveland, 
Ohio, have purchased the Hamilton & Lin- 
denwall Electric Traction Company’s lines 
at Hamilton, Ohio. The price paid was 
$225,000 cash. The line will probably be 
consolidated with the Southern Ohio Trac- 
tion Company and the Miami & Erie Canal 
Transportation Company. 


The managers of the Consolidated Street 
Railway Company, of Utica, N. Y., have de- 
cided to inaugurate an express system along 
the lines which they control. The equip- 
ment will include two large baggage cars, 
and it is proposed to handle all parcels, 
bundles, trunks, etc., of the patrons of the 
road. 


Fred T. Ley & Company, Springfield, 
Mass., have been granted a contract for 
building 42 miles of the Berkshire Street 
Railroad, which runs from Cheshire to Great 
Barrington golf grounds. The contract re- 
quires the completion of the work within 
six months or a forfeit of $100 per day 
after that time, with a bonus of $100 per 
diem if the road is built before that time. 


It is stated that the intention of the new 
Yerkes company is to install a traction sys- 
tem in the present London underground 


of the American type. 
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railway exactly similar to that used on the 
Chicago elevated lines. The antiquated cars 
at present in use are to be replaced by those 

New stations will be 
built, arc lights installed, and the road re- 


modeled throughout. 


The Marysville, Delaware, Sunbury & Mt. 
Vernon Railway has been incorporated at 
Columbus, Ohio, with a nominal capital 
stock of $10,000. It is said that the stock 
will be increased to $1,000,000 as soon as the 
organization is completed. The line ex- 
tends from Delaware to Mt. Vernon by way 
of Sunbury, Galena, Centerburg, Mt. Lib- 
erty, and will connect with the Columbus, 
Delaware & Marion lines at Delaware. 


Sioux City, Iowa, expects to be connected 
with Omaha, Neb., by trolley. The pro- 
moters of the scheme have interested capi- 
talists from the East, and the preliminary 
steps have been taken to begin construction. 
The company will be capitalized at $2,000,000, 
and it is believed the line will cost about 
$1,000,000. Power will be furnished from 
Sioux City and Council Bluffs with a supply 


plant at Onawa. 


Another interurban railway company is 
promised the citizens of Indiana. The organ- 
ization will be known as the Indianapolis, 
Danville & Western Traction Company, and 
it is proposed to construct a line from 
Indianapolis to Danville, and later to other 
points west. The capital stock is given at 
$10.000. The directors and stockholders are 
David Cohen, Henry Leister, W. T. Williams, 
Walter Dinkleman, all of Cincinnati, and 
George W. Gribbon, of Dayton, Ky. 


The Catskill Mountain Traction Company 
has been incorporated at Albany, N. Y., with 
a capital of $300.000. It will construct a 
street surface electric road 15 miles in 
length, from the docks at Saugerties to a 
point where the railroad of the Otis Ele- 
vating Railroad Company intersects the pub- 
lic highway running from Palenville to Cairo. 
It is expected that the new road will shorten 
by one hour and a half the time between 
New York city and the resorts of the Cats- 
kill Mountains. 


The New York & Portchester Railway 
Company has completed plans and specifi- 
cations for a four-track electric line from 
the Connecticut line at Portchester, through 
the towns of Mount Vernon, Pelham, New 
Rochelle, Larchmont, Rye, and Harrison, to 
connect with the rapid transit systems of 
Manhattan in the upper part of the city. 
The company promises a 54-minute schedule 
between the City Hall, in New York, and 
Portchester at about one-third the present 


cost. 


It is reported in Toronto, Ontario, that a 
deal will probably be consummated which 
will have for its object the amalgamation 
of all the gas, electric light, street railway 
and power concerns within 100 miles of 
Niagara Falls. New York, Toronto and Mon- 
treal capitalists are behind the new scheme, 
which will be a Canadian copy of the Inter- 
national Traction Company, of Buffalo, Tona- 
wanda & Niagara Falls, and will likely be 
controlled by the same interests. The en- 
tire system will be operated from Niagara 


Falls. 


The company which proposes to build an 
electric freight and passenger line between 
Columbus, Ohio, and Pittsburgh, Pa., via 
Wheeling, W. Va., is securing franchises 
through the different counties along the pro- 
posed route. The line will be of standard 
gauge and as far as possible will be built 
on private rights of way. Large cars will 
be run carrying express, mail and light 
freight, as well as passengers. The company 
also proposes to furnish electric light and 
power to farmers and towns along the line 


within a mile or so of the track. 
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At Long Branch, N. J., on July 5, Alfred 
C. Bostwick, of New York, broke the world’s 
automobile record for one mile. He was 
giving an exhibition spurt of three miles, 
which he covered in the remarkable time 
of 3 minutes 52%4 seconds. The second mile 
broke the record and was made in 1.16%. 


An English physician, practicing his pro- 
fession in the country, writes to the Lancet 
that he has found the automobile more satis- 
factory than the horse. Comparing his ex- 
penses when he used a horse with those 
when using the automobile, he shows that 
the annual cost of making his visits with 
a was $250, with the latter it was 

125. 


Mr. W. K. Vanderbilt, Jr., has received a 
new racing automobile, which he purchased 
while abroad. The machine was made in 
Germany, and is said to have a speed of 75 
miles an hour. Mr. Vanderbilt is president 
of the National Automobile Racing Associa- 
tion, and last year, in his White Ghost, won 
the championship in the Newport races. 
This new German machine, which is much 
larger than the White Ghost, is expected to 
make a new record this season. 


The Sturgis Company, of Los Angeles, Cal., 
has recently completed a very large gasoline 
automobile truck, carrying a four-cylinder, 
40-horse-power motor. It is stated that the 
truck can handle a weight of 10 tons, half 
of this being on the truck itself, and half on 
another one towed behind. The vehicle 
weighs five tons and is said to carry its full 
load up a 16 per cent grade. All of the trans- 
mission is by gearing, and the frame is con- 
structed of structural steel. 


In a recent address delivered in London 
by Hon. Charles Rolls, a prominent auto- 
mobilist, some interesting facts were re- 
lated. Speaking of the use of the motor in 
the conveying of freight, he said that a ton 
of goods could be transported in England, 
a distance of 40 miles. for $1.50. In South 
Africa, the speaker said, the motor car had 
given conclusive proof of its superiority to 
other military transports. There was one 
machine running between Pretoria and Com- 
mando Nek, a distance of 26 miles, which 
did the work for $18 that had formerly cost 
$1,200. In placing this machine in service, 
960 trek oxen were done away with. 


The Automobile Club of America will hold 
a 500-mile contest during the week beginning 
Monday morning, September 9, 1901, which 
will consist of a run from the Club House, 
Fifth avenue and Fifty-eighth street, in this 
city, to the city of Buffalo. It is the pur- 
pose of the club to make this an endurance, 
and not a speed, contest, in order that the 
various types of motor carriages may have 
opportunity to demonstrate their “reliability 
and enduring qualities in a practical road 
contest.” Mr. S. M. Butler, 753 Fifth avenue, 
New York, is secretary of the committee 
which has charge of the contest, and will 
furnish any information in regard to same 
which may be desired. 


The intensely hot weather which prevailed 
in every section of the country during the 
first week of July afforded an excellent 
opportunity for the automobile to show its 
superiority to the horse carriage in the 
ambulance work of the large cities. Nearly 
all the hospitals were crippled by the ex- 
hausted condition of their horses and auto- 
mobiles had to be secured. Reports generally 
show that the work of the automobiles was 
superior to that of the horses in every re- 
spect. In some cases it was affirmed that 
one motor carriage did the work of three 
horse ambulances. It is probable that the 
same superiority would be shown on the 
paved streets of our cities in cold snowy 
weather. 
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AUTOMOBILE NOTES PERSONAL MENTION 


MR. C. A. COFFIN, president of the Gen- 
eral Electric Company, and Vice-President 
Eugene Griffin, of the same company, re- 
turned last week from Europe. 


PROFESSOR TUDOR ANDERSON, of the 
University of Mississippi, has been elected 
to the chair of electrical engineering in 
Tulane University at New Orleans. 


MR. HARRY J. CLARK has accepted the 
position of chief engineer of the Oneida 
Construction Company, which is to build 
an electric line between Syracuse and 
Utica. 


MR. W. H. ABBOTT, formerly connected 
with the Stanley Electric Company, of 
Pittsburgh, has been made consulting engi- 
neer for all its lines by the Pomeroy- 
Mandelbaum Syndicate. 


MR. F. S. PEARSON, consulting engineer 
of the Metropolitan Street Railway Com- 
pany, of New York, has returned from Brazil, 
where he has been looking into the extension 
of the Sao Paulo Electric Tramway and 
Power Company. 


MR. GEORGE WESTINGHOUSE, JR. 
who was lately elected president of the 
British Electric and Manufacturing Com- 
pany, Limited, who arrived in this country 
from Europe a fortnight since, has sailed 
again for England. 


MR. C. L. EDGAR, general manager of 
the Boston Electric Light Company, sailed 
last Wednesday for Europe for a two months’ 
vacation. The purchase of the Boston Elec- 
tric Light Company has been practically 
consummated and Mr. Edgar has taken the 
opportunity to enjoy a needed vacation. 


MR. GEORGE P. ROUX, of Havana, Cuba, 
has severed his connection with the firm 
of Delaport & Roux, and will enter the elec- 
trical trade on his own account as an elec- 
trical consulting engineer and contractor. 
He reports that the prospect for electrical 
development in Cuba is very great. He has 
just secured two contracts for fair-sized 
plants for the electrical transmission of 
power. 


INDUSTRIAL ITEMS 


THE ELECTRIC APPLIANCE COM- 
PANY is placing on the market a new dry 
battery, to which it has given the name 
Eaco. This battery is constructed to meet 
the requirements of telephone and other 
work where hard service is required. 


THE GARVIN MACHINE COMPANY, 
New York and Philadelphia, is sending out 
a circular calling attention to the large stock 
of second-hand machinery which the firm 
offers for sale. The company also has on 
hand, for immediate delivery, over 400 new 
machine tools of every description. 


A “SYNOPSIS” CATALOGUE of the S. K. 
C. system, which means the electrical system 
manufactured by the Stanley Electric Com- 
pany, of Pittsfield, Mass., has just been is- 
sued. This is a small catalogue, convenient 
to mail in the ordinary letter envelope, and 
illustrates the salient points and features 
of the system with great distinctness and 
clearness. It is sent on application. 


THE BRIDGEPORT BRASS COMPANY, 
19 Murray street, New York, N. Y., has re- 
cently issued a very unique folder illus- 
trating its phono-electric wire. The folder 
is printed in four colors, showing a design 
of a trolley car giving the illuminating ef- 
fect at night. In the circular it announces 
that phono-electric wire has no hard skin 
to become destroyed by arcing, and for this 
reason its tensile strength is not impaired. 


THE SPRAGUE ELECTRIC COMPANY 
reports a satisfactory demand for its prod- 
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ucts all along the line. Especially is this 
noticeable in the company’s large sale of 
Lundell fans. The Lundell motors and split- 
pole generators, which are now being made 
in sizes up to 1,000 horse-power and 1,000 
kilowatts, respectively, are in great favor 
with light and power companies. Increased 
sales are also reported in the Greenfield 
interior conduits and cables. 


THE NEW YORK CENTRAL & HUDSON 
RIVER RAILROAD has just issued No. 28 
of its famous ‘“Four-Track Series.” This 
number consists of an attractive folder with 
two up-to-date maps—one of Asia, the other 
a comprehensive map of the Chinese Em- 
pire. In addition to these maps the folder 
contains much valuable historical and com- 
mercial data which entitle it to a place 
among the reference papers of every man 
with a business and of every student. 


THE J. JONES & SON COMPANY, of 64 
Cortlandt street, New York, are placing on 
the market a little dynamo which is called 
“The Franklin.” It is designed for amateur 
construction and will be found of great aid 
to the electrical student, furnishing practical 
experience in construction and winding. The 
complete machine only weighs five and a half 
pounds and will drive a sewing machine or 
dental engine. When run as a generator it 
T furnish sufficient current for six 6-candle 
amps. 


THE BROWN & SHARPE MANUFACTUR- 
TNG COMPANY. of Providence, is mailing. 
to those who wish it, a neatly printed pam- 
Dhiet entit' d “Here and There in Our 
Shops.” It is devoted to views in the differ- 
ent departments of the company’s large 
plant, and gives a brief history of the growth 
of the same with a description of some of the 
methods employed in manufacturing. The 
company announces that its works will be 
closed from August 3 to August 17, for 
annual vacation and repairs, but during that 
time the office will be kept open and all 
orders received will be promptly filled. 


THE DE DION-BOUTON MOTORETTE 
COMPANY is issuing an exquisite little red 
book entitled “Something About Motorettes.” 
Besides giving full information concerning 
the various types of machines which this 
company makes, the little volume contains 
three well-written stories of travel. One of 
these stories is entitled “From Paris to Ver- 
sailles and Back.” another, “A Sixteen Hun- 
dred Mile Trip Over American Roads,” and 
another, “Record of a One Thousand Mile 
Tour of Great Britain.” These little travel 
tales are delightful contributions to the 
automobile literature of the day. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, which manu- 
factures the chloride accumulator, has re- 
cently secured its 122d order from the United 
States Government. The new installation is 
to be made at Fort Hancock, N. J. 
and will consist of a battery of chloride 
accumulators of 64 elements type 19-G, in- 
stalled in tanks suitable for an ultimate in- 
crease to 23 plates. This battery is to be 
utilized as a reserve for the operation of the 
gun and motor batteries, and to be regularly 
used for the furnishing of current for light- 
ing quarters at night. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, of Chicago, has purchased all the 
rights of manufacture and sale on the pat- 
ents of Chas. A. Rolfe, and will, in future, 
be the sole manufacturer of Rolfe specialties 
and protectors. These protectors have stood 
every test of the National Board of Fire 
Underwriters and have been adopted by that 
body. The business of the Rolfe Electric 
Company will be transferred to the Amer- 
ican Electric Fuse Company, and the latter 
is making preparations to put the Rolfe pro- 
tectors and other devices on the market in 
large quantities and at much lower prices 
than ever before. All correspondence relat- 
ing to the Rolfe protectors should in future 
be addressed to the American Electric Fuse 
Company, Factory, Adrian, Mich. 
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Time was when every telephone bore 
a conspicuous notice warning patrons 
against using it during a thunder-storm. 
The warning was a reasonable and very 
necessary one in the early days of the art, 
but to-day it no longer exists because the 
reason for it has passed away. Methods 
of protecting electrical circuits against 
damage by lightning have become so per- 
fect that fear is no longer felt of any ac- 
cident or danger from this cause. The 
telephone works practically as well dur- 
ing a thunder-storm as at any other time, 
and people no longer avoid the neighbor- 
hood of electric lights when they hear 
thunder. Indeed, people in cities are no 
longer timorous about thunder-storms, be- 
cause the percentage of damage actually 
done by lightning is growing smaller every 
year in the larger towns. 


NEW YORK, SATURDAY, JULY 27, 1901. 


THE OUTLOOK FOR BUSINESS. 

With each succeeding year the differ- 
entiation of the twelve months into sea- 
sons of activity in electrical circles is be- 
coming less marked. The summer of 1900 
was probably the busiest that has ever 
been known in the electrical trades and 
industries in the United States, and that 
of 1901, now more than half gone, holds 
out every indication of eclipsing the rec- 
ord of the year before. At the same time, 
and notwithstanding the extraordinary 
activity which is going on in practically 
every department of electrical applica- 
tion, the outlook for next fall and winter 
is remarkably bright and indicates, per- 
haps, even an increased degree of activity 
in those seasons. 

At the present writing the only factors 
which have appeared to be able to exert 
a detrimental influence to general indus- 
try are the strike in the steel industry and 
the unparalleled weather conditions which 
have threatened great damage to certain 
Both these, 


however, appear to have been magnified 


crops in the central states. 


and to be Jess disastrous than was antici- 
pated. The steel strike is generally re- 
garded as abortive and unlikely to succeed. 
The weather conditions in the West have 
greatly improved and fear of a destruc- 
tion of corn and other food stuffs in that 
section has departed. Reports for the 
fiscal year recently ended have shown that 
the export trade of the United States has 
grown to the unparalleled total of a bilion 
and a half of dollars in the last twelve 
months. 

To the careful observer of all these con- 
ditions and of the various aspects of the 
electrical industry it appears that another 
one of the great steps which have marked 
the advance of this department of human 
activity is about to be taken. With the 
electric light, ihe telephone, the telegraph 
and the trolley car, there was in each case 
a period of almost feverish activity in the 
building of new plants and the equipment 
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of various places with these electrical utili- 


ties. In each case, after the country was 


supplied, the business took a more stable 
character, its growth depending upon the 
growth of cities and the steady increase in 
appreciation by the public of the value of 
the various electrical adaptations named. 
For several years there has been no great 
“boom” in electrical business, but the 
signs point to one as impending. Equip- 
ment of main-line steam railways must 
begin very shortly. and when it commences 
it will mark the largest advance that has 
been made in the history of electricity. 
Even to-day, when the astonishing devel- 
opment of trolley lines has gone to such 
an extent, the capital invested in main-line 
steam railroads is many times as great as 
that employed by surface electric traction. 
Into this great field the electrician must 
soon go. Even were not this outlook be- 
fore us the great. expansion of all varieties 
of industrial endeavor, the up-building of 
a mighty commerce with foreign nations, 
and the ever-growing wealth of the United 
States demanding constantly new appara- 
tus for convenience, comfort and luxury, 
give the electrical business an outlook such 
as it has never had before in its history. 
It is believed that the coming winter will 
be the most active that has been known in 


the experience of electrical people. 


WATER POWER AND PUBLIC WEALTH. 
On other pages of this issue will be 
found a description of the present condi- 
tion of the great water-power and elec- 
trical installation at Massena, N. Y. 
“Whoever could make two blades of 
grass to grow where only one grew before 
would deserve better of mankind than a 
whole race of politicians,’ said Dean 
Swift. 
whoever seizes upon a natural force and 
converts it to the immediate use of man- 


kind deserves better than almost any other 
This is because the 


Precisely in the same measure, 


kind of benefactor. 
development of a power is one of the most 
direct ways of setting to work wealth- 
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producing agencies that can be imagined, 
and the construction of a power plant not 
only produces wealth but produces a 
source from which continual supplies of 
wealth flow out to enrich succeeding gen- 
erations. How important these natural 
sources of wealth are may be judged from 
an inspection of the history of the water 
powers and their influence upon the devel- 
opment of various activities. 

When the country now comprising the 
United States was first settled no part of 
it was more barren or uninviting than 
the region of New England. Swift rivers 
made their way to the sea over barren and 
unfertile tracts of country which suffered 
from a repellant climate and an absence of 
most of the characteristics which go to 
make up natural wealth. Yet in a sur- 
prisingly short period of time this section 
of the country, in competition with others 
apparently much more favored by nature, 
became the wealthiest part of the Union 
by reason of the manufacturing industries 
which grew up around the various water 
powers found on its streams. The cotton 
manufacturing diverted 
more than a thousand miles from the cot- 


industry was 


ton producing region by the existence of 
these streams of water. In later years we 
have seen a manufacturing city of no 
mean proportions grow up around the cat- 
aract of Niagara, while here and there, 
along both the Atlantic and Pacific slopes 
of the country, are to be seen thriving and 
energetic towns rapidly growing and in- 
creasing as centres of production, and 
simply because water power exists at their 
sites. 

The great chain of fresh-water lakes 
and streams that extends from Minnesota 
to the maritime provinces of Canada, and 
for much of its length forms the inter- 
national boundary, abounds in magnificent 
water powers. At Sault Ste. Marie and at 
Niagara these have been already cx- 
ploited in some degree. Further down the 
St. Lawrence River, at Montreal, advan- 
tage has been taken of the Lachine Rapids 
to erect a fine water-power plant and make 
available a constant source of energy. At 
Massena advantage has been taken of nat- 
ural conditions of a most extraordinary 
variety to produce a very great power de- 
velopment, at what it. seems reasonable to 
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believe will be a comparatively small cost. 
While it is dangerous to prophesy much it 
seems fair to look ahead at the future and 
see the effect of this power exploitation 
upon the industrial conditions of northern 
New York. The town of Massena, which 
is now almost an ideal farming centre—a 
village supported by and existing for an 
agricultural population in its vicinity— 
must necessarily become a manufacturing 
centre of great importance. It has every 
natural advantage, and even a short time 
will likely work a remarkable change in 
the appearance and surroundings of the 
place. 

The real philanthropists, after all, are 
the men who spend their money, their 
time and their energy in the erection of 
great engineering works such as this at 


Massena. Doubtless the profit they enjoy 
is large, as it should be. No one can rea- 
sonably grudge to such an enterprise the 
profit which it deserves, but great as this 
profit may be it is incomparably smaller 
than that which will accrue to the whole 
region that the power development serves 
—a continuous and ever increasing in- 
flow of wealth and prosperity. 


THE DECADENCE OF ISOLATED PLANTS. 

When electric lighting from central 
stations was first undertaken the radius 
through which it could be successfully 
and cheaply accomplished was very lim- 
ited. 
large users of electric light and power 


The consequence was that many 


put in their own installations, which, in 
many instances, exhibited an apparent 
economy. Indeed, it was often a case of 
an isolated plant or nothing. 

With the gradually increasing radius 
of economical supply there has come to be 
less and less reason for the maintenance 
of isolated plants, especially as a wider ac- 
quaintance with them has shown their 
proprietors that the apparent saving due 
to their use has been only apparent. It 
is as true of the electric light business as 
it is of any other manufacturing industry 
that production on a large scale greatly 
cheapens the output and often improves 
it as well. For this reason, to-day, in 
most metropolitan centres, at least, elec- 
tric light can be furnished even to very 
large consumers at less rates than they 
themselves can make it for. It is grati- 


‘fying to notice that the public has waked 
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up to this fact and that the isolated plant, 
once so common, is rapidly becoming a 
sort of curiosity. Indeed, to-day it has 
little excuse for existence, and in most 
cases its survival is due to a lack of under- 
standing of the fundamental troubles with 
it, or a disinclination on the part of its 
proprietor to change established methods. 
It is very difficult for a small plant lack- 
ing expert supervision to compete with a 
great central station using large and 
efficient machinery, operated under the 
best possible conditions of service and 
transmitting its product with insignifi- 
cant loss to the consumer. 

In most isolated plants, however, very 
little attention is paid to keeping an exact 
record of the cost of electric light pro- 
duced. The time-honored argument that 
it is necessary to have an engineer about 
the place anyhow, because he must attend 
to the steam-heat boilers, etc., is mean- 
ingless. There is a tendency for the iso- 
lated plant accounts to mix themselves 
with the general maintenance and oper- 
ative expenses of the building in which 
the plant is located, and it is very rare 
that the proprietor of such an establish- 
ment accurately knows what electric 
light made by the isolated system is cost- 
ing him. It is safe to say that in nine 
cases out of ten if he did know he would 
get into correspondence with the central 
station immediately. 


The long extract from the patent speci- 


fication covering the new form of storage 
battery due to Mr. Thomas A. Edison, 
which appears on another page of this 
issue, is an exceedingly interesting ac- 
count of difficult and ingenious labors car- 
Perhaps 
this specification gives a better idea of the 


difficulty encountered in the design of this 
battery than any statement that has yet 
been made concerning it. 

The cell seems to be entirely different 
from others that have preceded it and the 
result of its practical application is await- 
ed with deepest interest by every one who 
has to do with accumulators in any form. 
The promise held out by the somewhat 
short and incomplete description con- 
tained in Dr. Kennelly’s original paper 
describing this type of cell—that the new 
battery would possess extraordinary advan- 
tages over other forms—seems to be well 
borne out by the patent specification re- 
ferred to. It is to be hoped that we shall 
soon have full data of service tests of 
these cells under the conditions ordinarily 
met in practice, especially in connection 
with automobile service. 


ried to a practical conclusion. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIS—XXXVI. 


BY W. ELWELL GOLDSBOROUGH. 


In Fig. 102 this fact is demonstrated. 
Here O'A! and 0'A™ represent the electro- 
motive forces developed respectively by 
E! and E™. The vectors OA!, OA™ and 
00’ are the electro-motive forces apparent 


A! 
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the reactance vector C,A’ of Fig. 102 is 
equal to the vector difference of the 
vectors CA! and C, A," of Fig. 101. 
Finally, the maximum difference of 
potential which exists between any two 
points in the system shown in Fig. 98 oc- 
curs between the terminals A, and As. 
From Fig. 102 this potential difference 
can be obtained, as it is equal to the 


gill 


= All 
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ut the terminals of each of the circuits of 
Fig. 98. The vector OB, is the current 
flowing in the circuit A,O, and is equal 
and parallel to the vector B,'"'B,' of Fig. 
10:. The vector OB, is the current flow- 
ing in the circuit A,O, and is equal and 
parallel to the vector B,'B,!" of Fig. 101, 
and finally the vector OB, is equal to the 
current flowing in the circuit OA, It is 
equal and parallel to the vector O’B, of 
Fig. 101, but is given a phase position 
differing by 180 degrees from the vector 
O'B, of Fig. 101, in order that the three- 
line electro-motive forces may be repre- 
sented as uniformly pointing away from 
the junction point O of Fig. 102. 

Upon each of the three-circuit electro- 
motive forces the electro-motive-force 
triangles corresponding to the circuits 
have been constructed. The sides of these 
triangles can be shown, by reference to 
Fig. 101, to be equal to the resultants of 
the electro-motive-force vectors corre- 
sponding to the sides of the electro- 
motive-force triangles of the circuits 
which are shown in Fig. 101. For in- 
stance, the resistance electro-motive- 
force vector OC, of Fig. 102 is equal to 
the vector difference of the resistance 
vectors A, C," and O'C,™ of Fig. 101, and 


vector distance between the points 
A! and AM, 

There is one other fact which should 
not be lost sight of in this discus- 
sion. It is that the current flowing in the 
circuit OA, is the resultant of currents 
flowing in the circuits OA, and OAs. 
This is shown in Fig. 102, since the 
vector B,B™ is equal and opposite to the 
vector OB,, the vector B'B' is equal and 
parallel to OB,, and the vector B,B! is 
equal and parallel to OB,. 

It is further noticeable that OB, is less 
than either of the currents in the outside 
lines. It does not always follow that this 
is true in two-phase, three-wire systems. 
It is, however, a fact that the current in 
the middle circuit is always less than the 
arithmetic sum of the currents in the out- 
side circuits ; consequently, for the same 
percentage of drop, it is always economy 
to make use of the two-phase, three-wire 
system wherever possible. 

Polyphase systems are often referred to 
as being either balanced or unbalanced. 
The two-phase system, which is the sub- 
ject of the immediately preceding discus- 
sion, is ‘‘ unbalanced.” It is unbalanced, 
for the reason that the electro-motive 
forces developed by the two generators 
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are not equal, and, further, for the reason 
that the constants of the ‘‘ outside” cir- 
cuits A,O and OA, have different resist- 
ance and reactance constants. In a 
balanced, two-phase system, it is neces- 
sary, not only for the electro-motive 
forces developed by the generator to be 
separated by an angle of 90 degrees, but, 
further, that the electro-motive forces 
developed in the armatures shall be equal, 
and that the constants of the outside 
lines shall be identical. If we assume 
such a condition for the system repre- 
sented in Fig. 98, r, and r, must be equal 
in value, and z, must be equal to z, As 
a matter of convenience, we may also 
makgr, = r, and q = 2, Fig. 103 illus- 
trates the effect of these modifications 
upon the vector diagram pertaining to 
the system. 

That portion of Fig. 103 which is drawn 
in dotted lines shows the effects produced 
in the system when one of the two equal 
generator electro-motive forces is acting 
alone. If we assume that E, is acting, we 
have the combination of the circuit A,O 
connected in series with the circuits 
OA, and OA, in parallel. Under present 
conditions, however, the impedance of 
each of the three circuits is the same; 
therefore, the impedance of the circuit 
A,O will be equal to twice the impedance 
of the parallel system represented by 
the circuits OA, and OA,. That this 
is true can be readily shown mathemati- 
cally by applying the principles developed 
on pages 244 and 30V, vol. xxxviii. By 
equation (151), page 155, 


zy =4/ri +z; = z (192) 


Further, by equation (169), the admit- 
tance of the circuit OA, equals 


es N rè 4 x’ 
MS NOE a) Fa" 
and the admittance of the circuit OA, is 


ar ik ne a Cee 
`: N (r z3) (rè + tr) 2 
therefore, the admittance of the circuits 
O.A, and OA; is 
Yı- = Y + Ys 
and, consequently, the impedance of the 
parallel circuits is equal to 
1l 
TEE Yı + Ys (e 
Remembering always that r, = 7, = Ty 
and z, = t, = 73, and comparing equa- 
tions (19?) and (193), we find that the 
former has double the value of the latter, 
since Yı = Yı = Yy 
In Fig. 103, the electro-motive force 
E' acting alone is shown to impress double 
the voltage upon the circuit A,O that it 
impresses upon the parallel circuits. This 
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is us it should be, in view of the values of 
the impedances just determined. In each 
of the branch circuits a current equal to 
O'B,., is set up, and, therefore, since 
these currents are in phase with one 
another and with the current in the line 
A,O, the current in A,O will have a value 
equal to O’B, equal to O'B',_; Since 
the dotted vector diagram developed on 
the vector O'A? of Fig. 103 suffices for 
either of the two electro-motive forces 
E! and E acting separately, we can lay 
off the distance O'A, equal to O'A! as 
being the electro-motive force which ES 
will impress upon the parallel system OA, 
and OA, when it is acting alone. 

Following out the method of procegure 
already used in developing the phase 
diagram of Fig. 102, we can determine 
the common junction point of the line 
electro-motive forces by taking the result- 
ant of the vectors O'A} and OA 
Since AO is drawn from A,’ parallel to 
O'A", the point O locates this junction 
point ; and, therefore, when both E! and 
E! are acting simultaneously, the electro- 
motive force which is impressed upon the 
outside circuit OA, will be equal to Oa! 
and also equal to OA, the electro-motive 
force impressed upon the outside circuit 
A,O. Further, the electro-motive force 
apparent between the points O and A, of 
Fig. 98 is equal to the vector OO’. In 
contrast to the vector diagram of Fig. 102, 
Fig. 103 shows a perfectly symmetrical 
arrangement of the electro-motive-force 
vectors. The phase angle between O'A? 
and OA! is the same as the phase angle 
between O'A and OA™, and the vector 
O'O bisects the angle Alo'al™, 

When the currents flowing in the several 
lines are considered, we find that the 
angle of lag of the current OB, behind 
OA! is equal to the angles of lag of the 
currents OB, and OB, behind the vectors 
OA"! and OO’ respectively. The phase 
positions taken by the current vectors are 
also perfectly symmetrical as regards the 
electro-motive forces impressed at the 
terminals of the individual circuits. They 
are not, however, symmetrical with respect 
to the electro-motive forces developed in 
the generator armatures. For instance, 
as shown in Fig. 103, the current which 
flows in the armature of alternator E! is 
represented by the vector OB,, which lags 
behind its generator electro-motive force 
52 degrees. On the other hand, the cur- 
rent OB, flows in the armature of gener- 
ator E! and is, moreover, in phase with 
E" The result of this unsymmetrical 
disposition of the armature currents rela- 
tively to their respective armature electro- 
motive forces is to throw the burden of 
the power developed in the circuit chiefly 
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on one of the generators, namely, the 
generator E, In the present instance, 
the load carried by this machine will equal 
1.6 times the load carried by the other 
machine. 

If the three circuits, OA, OA, and 
OA, of Fig. 98 were free of reactance, the 
three line currents would be in phase 
with the electro-motive forces impressed 
at the terminals of the three lines ; there- 
fore, OB, would be in phase with OA’, 
OB, in phase with OA™ and OB, in phase 
with OO’, and the load on the system, as 
a whole, would be equally divided between 
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Example 20. 

Given: A distributing system such as 
that illustrated diagrammatically in Fig. 98. — 
Here, the generator E! develops an elec- 
tro-motive force of 1,200 volts, and the 
generator E develops an electro-motive 
force of 1,000 volts. The two machines 
are operated synchronously relatively to 
one another, and the electro-motive force 
developed by E™ machine is given an ad- 
vance of 90 degrees ahead of the electro- 
motive force developed by E' machine. 
The generators are connected in with 
three distributing lines, so as to form a 
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the two generators, since the latter condi- 
tion makes the phase diagram of Fig. 103 
entirely symmetrical in all particulars. 

If we make a third assumption to the 
effect that the reactances of the three 
circuita are due to capacity effects instead 
of induction effects, and construct a 
phase diagram corresponding thereto, the 
three line currents would be drawn in 
advance of their respective electro-motive 
forces. Such a construction would bring 
OB, quite nearly in phase with O'A’, 
while OB, would take a position consider- 
ably in advance of O'A™, and thereby the 
load would be thrown chiefly on the gen- 
erator E' instead of the generator EM, 
We see, then, that such a system as that 
which is diagrammatically represented in 
Fig. 98, while excellently adapted for ex- 
planatory purposes, is nevertheless one 
which, practically, would be in rather un- 
stable equilibrium, as slight changes in 
the values of the line current constants 
would be apt to cause large oscillations 
in the loads on the machines. The prin- 
ciples that have been worked out here are 
exact, but must be modified in a way that 
will be pointed out later before applying 
them in commercial practice. 


two-phase, three-wire network. The re- 
sistance of the line A,O is 15 ohms and 
the reactance is also 15 ohms. ‘The re- 
sistance of the line A, is 8.3 ohms and 
its reactance 16.6 ohms, while the resist- 
ance of the line A,O is 22.4 ohms and its 
reactance 11.2 ohms. The machines 
operate at 60 cycles per second, and the 
resistance and reactance of their armatures 
are neglected. l 
Determine the values of the currents 
which are set up in the three lines. The 
lag of these currents behind the electro- 
motive forces impressed at their terminals, 
the phase position assumed by the three 
currents relatively to the generator elec- 
tro-motive forces, and, finally, the values 
of the electro-motive forces impressed at 
the terminals of each of the three circuits. 


To solve this problem, it is necessary 
to follow the rule stated at the end of 
Example 19, to wit: The current in eac 
circuit, due to each electro-motive force 
acting separately, is first found. The final 
currents which flow in the several parts 
of the system, when both electro-motive 
forces are acting together, are equal to 
the vector sums of the partial currents 

reviously determined as flowing 1n eac 
ine. 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER II-THE THEORY OF ELECTROLYTIC DISSOCIATION. 


N THE PRECEDING chapter we saw 
how osmotic pressure was shown to 
obey the same Jaws as gas-pressure, 

and how Van't Hoff arrived at this gen- 
eralization, Which is one of the most im- 
portant in modern chemical science. 

The conclusion would be drawn from 
what has been said thus far that the os- 
motie pressure of all substances con- 
forms to the gas laws. Such is not the 
case by any means. Indeed, there are a 
great many exceptions to this law, and, 
as so frequently happens, the exceptions 
are as interesting, or even of greater in- 
terest, than the cases which conform to 
the rule. 

If we were to study the osmotic press- 
ures exented by all known substances, we 
would find that certain classes of com- 
pounds exert an osmotic pressure which 
was much greater than that exerted by 
other classes of substances. — Indeed, 
chemical compounds would divide them- 
selves into two great classes, according to 
the magnitude of the osmotic pressure 
Which they would exert. The one class 
would show a pressure which conforms to 
the gas laws, and which we call normal; 
the other a pressure which, in some cases, 
was twice, in others three times, as great. 
In the former class we should find all those 
substances like cane sugar, the alcohols, 
aldehydes, ethers, ketones, ote.; in gen- 
eral, the chemically inactive substances. 
In the other class we would have the 
acids, bases and salts; or, in general, those 
substances which are chemically most 
active. 

A closer examination of the two classes 
would show that in the former occur all 
those substances which, when dissolved in 
water, do not conduct the electric current, 
and only those; or, in a word, the non- 
electrolytes. In the latter we have all 
those compounds which, when dissolved in 
water, conduct the current, and only those, 
and hence are known as the electrolyles. 

Van't Hoff recognized clearly these two 
great classes of substances, which differed 
widely from one another with respect to 
the magnitude of the osmotic pressure 
which they could exert. In the paper to 
which reference has already been frequent- 
ly made, he pointed out that many anom- 
alies exist when we try to apply the gas 
laws to the osmotic pressures of solutions 
of substances in gencral, and stated clearly 
that “examples in aqueous solutions are 


most of the salts, the strong acids and the 
strong bases.” 

Van't Holf was not able to offer a satis- 
factory explanation of why the non-elec- 
trolytes give osmotic pressures which con- 
form to the gas Jaws, while electrolytes 
all exert greater osmotic pressures. This 
was reserved for another. 

ORIGIN OF THE THEORY OF ELECTROLYTIC 
DISSOCIATION, 

The Swedish physicist, Arrhenius, who 
at that time was working with Ostwald 
in Leipzig, became interested in the great 
differences which manifested themselves 
between non-electrolytes and electrolytes, 
and especially in the work of, and con- 
clusions reached by, Vant Hoff. Arrhen- 
ius pointed out that non-electrolytes differ 
from electrolytes not only in the osmotic 
pressures Which they exert, but in cer- 
tain other properties. 

It is well known that when a substance 
is dissolved in a solvent, the freezing point 
of the latter is lowered; the solution freez- 
ing lower than the pure solvent. This is 
well exemplified in nature in the case 
of sea-water which freezes lower than pure 
water. The work of the French Chemist, 
Raoult,* had shown that the lowering of 
the freezing point of water produced by 
non-electrolytes depended only upon the 
ratio between the number of molecules of 
the solvent and those of the dissolved sub- 
stance; i e., upon the concentration of the 
solution. Any non-electrolyte lowered the 
freezing point of water to just the same 
extent as any other non-electrolyte of com- 
parable concentration, and by comparable 
concentration is meant the same number 
of molecules of the dissolved substance in 
a given volume of the solution. 

A molecule of any non-eleetrolyte pro- 
duced just the same lowering of the freez- 
ing point of a given number of molecules 
of water as a molecule of any other non- 
electrolyte. 

The electrolytes, however, behave very 
differently with respect to their power to 
lower the freezing point of a solvent. The 
lowering produced by them was always 
greater than that produced by the non- 
electrolytes. Here we have results similar 
to those obtained from a study of the 
osmotic pressures of electrolytes and non- 
electrolytes. The former exerts a greater 
osmotic pressure and produces a greater 


* Raoult was Professor of Chemistry at Grenoble, 


France, where he died a few months ago. 


lowering of the freezing point of the sol- 
vent than the latter. The agreement be- 
tween the two sets of phenomena is more 
than qualitative. We have seen that the 
electrolytes exert twice, and in some cases 
three times, the osmotic pressure of non- 
electrolytes of comparable concentrations. 
So, here, we find that the electrolytes 
lower the freezing point of water twice, 
and in some cases three times as much 
as the non-electrolytes at comparable con- 
centrations. 

The analogies between the properties of 
the two great classes of chemical com- 
pounds are not yet exhausted. It is well 
known that the presence of a dissolved 
substance lowers the vapor tension of the 
solvent. Raoult also showed that non- 
electrolytes produce the same lowering of 
the vapor tension of a solvent, if they are 
present at the same molecular concen- 
tration, regardless of the nature of the 
non-electrolyte. Electrolytes, on the other 
hand, always produce greater lowering of 
the vapor tension than non-electrolytes, 
and, again, in sume cases, twice the lower- 
ing, and in other cases three times the 
lowering. 

These were some of the facts which had 
to be dealt with by any theory which would 
account for the difference between non- 
electrolytes and electrolytes in solution in 
water. It is obvious from what has been 
said that all three of the properties con- 
sidered—osmotie pressure, lowering of 
freezing point and lowering of vapor ten- 
slon—are properties which depend upon 
numders only; the magnitude of each and 
all of them depending, as we have seen, 
only upon the ratio between the number 
of molecules of the dissolved substance 
and the number of molecules of the sol- 
vent. If these phenoinena depend only 
upon numbers, and if they have a mag- 
nitude greater than would be expected, 
the only conclusion is that there are a 
larger number of parts present than we 
would expect. 

This is essentially the way the problem 
presented itself to Arrhenius. We seem, 
then, forced to the conclusion that in solu- 
tions of electrolytes (acids, bases and 
salts) we have more parts present than 
would correspond to the molecules of the 
respective substances. The question nat- 
urally arose, how is this possible? A 
molecule is the simplest unit of a com- 
pound of which we can conceive, and yet 
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we must have particles in solution which 
are more numerous than the molecules. 
The inevitable conclusion is that the 
molecules themselves must be broken down 
into parts. But the difficulty was by no 
means as yet overcome. How could we 
conceive of the molecules of such sub- 
stances as hydrochloric acid, potassium 
hydroxide or potassium chloride breaking 
down in the presence of water into sim- 
pler parts? If a substance like potassium 
chloride should break down into potassium 
and chlorine, the potassium would act on 
water with its well-known vigor, giving 
potassium hydroxide and hydrogen gas. 
We know, however, that this is not the 
case. Potassium chloride dissolved in 
water does not act chemically at all upon 
the water; the only change produced be- 
ing a slight change in temperature, due 
to the solid passing into solution. We 
thus seem to be in a hopeless dilemma; 
phenomena such as we have been consid- 
ering demanding that the molecules of 
electrolytes break down in solution, and 
the nature of electrolytes being such that 
it seems impossible that any such decom- 
positions could take place. 

Arrhenius, however, did not give the 
problem up, as men less earnest might 
have done, but went to the literature to 
see what suggestions had already been 
made to account for the condition of 
acids, bases and salts in solution. He 
found that Williamson had proposed a 
theory in 1851 to account for the synthesis 
of ordinary ether from sulphuric acid and 
alcohol, which stated that in solution the 
molecules were broken down more or less 
completely into their constituents, which 
then recombined forming new molecules. 
In solution there was, then, a continual 
interchange of parts going on—a succes- 
sion of decompositions and recombina- 
tions. This did not assist Arrhenius very 
much, since it left unanswered the ques- 
tion, why do not the parts (say potassium) 
act chemically upon the solvent water? He 
was, however, more successful when he 
turned to a theory which had been proposed 
in 1856 by Clausius to account for the fact 
that a very weak current can decompose 
water. It had been shown that a current 
which was far too weak to decompose a 
molecule of water can effect the electrolysis 
of water to which a small amount of an 
electrolyte had been added. If the current 
could not decompose one molecule of 
water it is obvious that it could not de- 
compose more than one, and yet it caused 
an appreciable amount of hydrogen to be 
set free at one pole, and of oxygen at the 
other pole. To account for this and simi- 
lar facts, Clausius assumed that some few 
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of the molecules of water are already de- 
composed before the current is passed—de- 
composed not into atoms, but into atoms 
which were charged with electricity— 
the one positive and the other negative, 
and called tons. An ton is, therefore, a 
charged atom or group of atoms. 

This gave Arrhenius the clue to the ex- 
planation of such phenomena as we have 
been considering. The electrolytes gave 
abnormally large osmotic pressure, abnor- 
mally great depression of the freezing 
point, and abnormally great depression 
of the vapor tension of the solvent, be- 
cause their molecules were broken down 
into ions. The ions being atoms or 
groups of atoms charged with electricity, 
differed fundamentally in properties from 
the same atoms or groups when uncharged, 
and, consequently, the difficulty that sub- 
stances like potassium chloride could not 
break down into its constituents in the 
presence of water, because potassium in 
the atomic or molecular condition acts so 
vigorously upon water, was overcome. The 
ion of potassium has, necessarily, no prop- 
erty in common with the atom of potas- 
slum except that of mass, which remains 
unchanged when the atom becomes an ion. 
Thus arose the theory of electrolytic dts- 
sociation, in the hands of Arrhenius. 

It might, however, be concluded from 
what has been said that Arrhenius did 
nothing more than take tthe suggestion 
which had been made by Clausius and 
apply it to these newly discovered phenom- 
ena, but such is not the case. The sugges- 
tion which had been made by Clausius 
was purely qualitative. It simply stated 
that in water there are a few molecules 
broken down into ions. It did not say 
what percentage of the molecules is broken 
down into ions, and Clausius did not 
point out any method by which this could 
be determined. 

Arrhenius took this purely qualitative 
suggestion of Clausius and converted it 
into a quantitative theory by pointing out 
methods by which the amount of disso- 
ciation could be measured. If the theory 
was true the amount of dissociation, as 
measured by the different methods, must 
agree. If different methods gave different 
results, it would be a very strong argument 
against the correctness of the theory of 
electrolytic dissociation. We shall turn 
now to this phase of the problem. 

Testing the Theory of Electrolytic Dis- 
socration—In his original paper,* which 
has now become a classic, Arrhenius 
not only proposed the theory of elec- 
trolytic dissociation, but pointed out 


; *On the Dissociation of Substances Dissolved in Water. 
Ztschr. phys Chem I, 631. Translated into English by 
H C. Jones, Harper's Science Series, iv, p. 47. 
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methods by which its truth could be 
tested. If this is to become a gen- 
eral theory of solution, it must not 
only account for the abnormally large os- 
motic pressure exerted by electrolytes, but 
also for the abnormally large freezing 
point lowering, and lowering of vapor 
tension produced by these substances. If 
we reverse the line of reasoning and meas- 
ure the amount of dissociation by the ab- 
normally large osmotic pressure exerted 
by the electrolytes, we should obtain ex- 
actly the same result as when we measured 
the dissociation by the abnormally large 
lowering of freezing point, or abnormally 
large lowering of vapor tension produced 
by thesesubstances. Arrhenius applied just 
this test to his theory. He measured 
dissociation, on the one hand, by the low- 
ering of freezing point produced, and, on 
the other, by the osmotic pressure which 
was exerted by the electrolytes, and com- 
pared the two sets of values obtained. 

This matter is of such great historical 
importance in connection with the devel- 
opment of the whole theory of electro- 
lytic dissociation that it must be con- 
sidered in some detail. The fundamental 
principle underlying the deduction of 
Arrhenius is that an ion exerts exactly the 
same osmotic pressure as a molecule, and 
produces the same lowering of the freez- 
ing point and of the vapor tension of a 
solvent as a molecule. This follows from 
the fact, which has already been pointed 
out, that these phenomena depend only 
upon numbers, and since ions are inde- 
pendent individuals, their influence on the 
properties is exactly the same as mole- 
cules. 
` Since we can deal with ions and mole- 
cules indiscriminately in connection with 
these properties, the calculation of the 
percentage dissociation by means of os- 
motic pressure or freezing point lowering 
becomes very simple. Suppose we are 
dealing with a binary electrolyte; t. e., 
with one which dissociates into two ions. 
If it is not dissociated at all it will exert 
the same osmotic pressure, and produce 
the same lowering of the freezing point as 
a non-electrolyte of the same concentra- 
tion. If it is completely dissociated it 
will produce twice this osmotic pressure 
and lowering of freezing point. If it is 
partly dissociated it will produce an 08- 
motic pressure and lowering of freezing 
point which lies somewhere between these 
values. By simple proportion, then, we 
obtain at once the amount of dissocia- 
tion, knowing the osmotic pressure OF 
the lowering of the freezing point exerted 
by the substance. 

Arrhenius proceeded as follows: The 
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lowering of the freezing point of water 
produced by a gram-molecular weight of 
a non-electrolyte in a litre of solution is 
1°.86. Such a solution is, of course, a 
normal solution, as this expression is used 
in chemistry; and the quantity, 1°.86, is 
known as the molecular lowering of the 
freezing point of water, or the freezing 
point constant of water. If the freezing 
point lowering actually observed for the 
electrolyte of normal concentration is t°, 
the ratio between these two does not 
give the dissociation, but gives a coeffi- 
cient i, which, from its discoverer, has 
come to be known as the Van’t Hoff i. 
From the freezing point lowering, then, 


a sg The dissociation a is ob- 
tained at once from the coefficient i. For a 
binary electrolyte a = i — 1 ; for a ter- 
nary electrolyte, a = A, 

Arrhenius then calculated the value of 
i from osmotic pressure, as follows: If 
we represent by m the number of undis- 
sociated molecules present, by n the 
number of dissociated molecules, and by 
k the number of ions into which each 
molecule dissociates, we have 

n” + kn 
m+n - 

The values of i were thus calculated by 
two entirely different methods; it now 
remained to see whether the two sets of 
values agreed with each other, or whether 
they did not. If there was an agreement 
it was a strong argument in favor of the 
correctness of the new theory; if there 
was not an agreement it would be very un- 
fortunate for the theory. A very few* of 
the results which were obtained by Arr- 
henius for acids, bases and salts are given 
below: 


ACIDS. 
i from Freezing ifrom 
Point Osmotic 
Lowering. Pressure. 

Hydrochloric acid.... 1.98 1.90 
Nitric Oe ates 1.94 1.92 
Sulpburic a 2.06 2 19 
Farmic sues 1.04 1.03 
Malic oF ae ans 1.08 1.07 

BASES. 
Potassium hydroxide. 1.91 1.93 
Sodium Å" 1.96 1.88 
Barium oe 2.69 2.67 
Calcium a 2.59 2.59 
Ammonium “ 1.08 1.01 

SALTS. 
Potassium chloride. .., 1.82 1.86 
Sodium > Bee 1.90 1.82 
Ammonium “' ; 1.88 1.84 
Sodium nitrate........ 1.82 1,&2 
Potassium acetate.... 1.86 1 88 
Sodium carbonate ... 2.18 2.22 
Strontium nitrate..... 2.23 2.28 
Lead nitrate.......... 2.02 2.08 
Cupric acetate........ 1.68 1.66 


These comparisons were made for about 


* For a fuller discussion of this subject with the results 
which were obtained, see Theory of Electrolytic Disso- 
ciation (H. C. Jones), pp. 98-100. 
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15 bases, 23 acids and 40 salts, and while 
some apparent discrepancies appeared, 
still, an unmistakeable agreement existed 
in the two sets of values. 

Almost as quickly as these agreements 
were pointed out for so many electrolytes 
the theory began to attract attention. 
Here were facts which, from their nature, 
could not be disregarded, and from their 
number could not be referred to accident. 
There must be a large element of truth 
in any generalization which accorded so 
well with so much experimental data. 
This seems to be about the way in which 
the whole subject presented itself tọ the 
more progressive men some 14 years ago, 
when the paper by Arrhenius appeared. 
They saw in this theory a generalization 
which was capable of accounting for a 
large number of facts which, before it was 
proposed, were entirely inexplicable in 
terms of any conception known at that 
time. 

The theory of electrolytic dissociation, 
like all wide-reaching generalizations, was 
fortunate in that it did not escape criti- 
cism from conservative hands. I do not 
refer to that kind of criticism which is 
based upon a lack of familiarity with the 
facts involved, and which was poured out 
in abundance against this theory for a 
time from certain quarters; but to legiti- 
mate criticism, based upon real difficul- 
ties encountered when an honest attempt 
was made to apply it to certain classes of 
facts—a criticism based upon an earnest 
desire to arrive at the truth. I have re- 
ferred to this kind of criticism as for- 
tunate, since it puts a theory upon its 
mettle, as it were, and sifts the wheat 
from the chaff. If the theory has any 
value it will be brought out, or, if it is 
inherently incapable and worthless, it will 


be overthrown before it has done any harm 


to the advance of science. It was such 
criticism as this that made the supporters 
of the new view look around for evidence 
bearing upon it. A few of the many lines 
of evidence bearing upon the theory of 
electrolytic dissociation will now be taken 
up. l 
Further Lines of Evidence* Bearing 
upon the Theory of Electrolytic Dissocia- 
tion—The theory of electrolytic dissocia- 
tion says that acids, bases and salts in 
the presence of water are broken down 
into their ions, the amount of the dissocia- 
tion of any compound depending chiefly 
upon the concentration of the solution. 
As the dilution increases the percentage 
dissociation increases, until at a dilution 
¢The few lines of + vidence for this theory, which will ke 
considered in the remainder of this chapter, are dis- 
cussed more fully, and many other lines are taken up in 


my book, to which reference has already been made. 
Theory of Electrolytic Dissociation. (Macmillans ) 
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of about 1,000 litres,* the strong acids and 
bases, and the salts in general, are com- 
pletely dissociated. These substances, at 
this dilution, exist, then, only in the ionic 
condition, there being no molecules pres- 
ent. 

It is obvious that the properties of such 
solutions of these substances must be the 
properties of the ions present, and not 
those of the molecules, since there are no 
molecules in the solution. This applies 
to all the properties of such solutions, both 
physical and chemical. We have in this 
fact a means of testing the correctness 
of our theory, as we shall now see. 

Let us take up certain properties of 
completely dissociated solutions and see 
whether they are additive; 1. e., the sum 
of the corresponding properties of the ions 
which are present. We shall consider first 
the specific gravity of solutions of certain 
salts.t 

“If a salt is added to water, the volume 
of the solution is different from that of 
the pure solvent, and also from the sum 
of the volumes of the liquid and of the 
solid. If the resulting solution is very 
dilute, the salt is completely dissociated 
into its ions. Nernst has shown from the 
results of J. Traube that the change in 
volume, under such conditions, is an addi- 
tive property of the ions. Given a solu- 
tion containing a gram-molecular weight 
of a salt whose molecular weight is M, in 
m grams of water. Let the specific grav- 
ity of the solution be S, the specific 
gravity of water s. The change in volume 
Av, on dissolving the salt, will be: 

_M+tm m 


Av — 
S 8 


“The following results are given: 


KCl = 26.7 NaCl = 17.7 
KBr = 35.1 NaBr = 26.7 
KI =454 NaI = 36.1 


ee — KCl meee j KI -- KBr = 10.3; 
NaBr — NaCl = 9.0 (Nal— NaBr = 9.4! 


ess — KCl 2 KCl — NaCl = 9.0 
Nal — NaCl = 18.4 KBr — NaBr = 8.4 
KI — Nal =9.3 


“These results show the additive nature 
of the specific gravity of salt solutions. 
The difference between the chlorine and 
the bromine ions is about 8.7; between 
chlorine and iodine, 18.5; between bro- 
mine and iodine, 9.8; while between 
potassium and sodium it is about 9.0. 

“The additive nature of the specific 
gravity of salt solutions had, indeed, been 
pointed out much earlier by Valson. He 
had shown exactly what is brought out 
above: Given salt solutions of comparable 


* This means a s lution which contains a gram-molec- 
ular weight of the electrol) te in 1,000 litres of the solu- 
tion. 

+This paragraph is quoted from my book on the 
Theory of Electrolytic Dissociation, p. 105. 
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concentration; t. e., containing, say, a 
gram molecule of the salt per litre, the 
difference between the specific gravities of 
solutions containing two metals combined 
with the same acid is constant, whatever 
the nature of the acid. Similarly, the 
difference between the specific gravities 
of two salts of the same acid with any 
metal is constant, regardless of the nature 
of the metal. The specific gravity of a salt 
solution is then obtained by adding to a 
constant number two values—the one for 
the acid, the other for the metal. These 
values Valson termed ‘moduli’; and he 
worked out their values for a large num- 
ber of elements. 

“Valson concluded from his work that 
the molecules of salts must be completely 
broken down in solution. But the evi- 
dence in favor of such a view was not 
strong enough at that time to bring it into 
favor.” 

One other property of solutions of salts 
will be considered in this connection, that 
it may be seen that the above relations 
are not mercly accidental. When acids 
and bases neutralize one another, a change 
in volume is produced. If a litre of a nor- 
mal solution of a univalent acid is 
brought together with a litre of a normal 
solution of a univalent base, the result- 
ing volume is not two litres, but some- 
what less, there being, in general, a con- 
traction in volume.* 

“The change of volume produced by 
neutralizing acids with bases has been ex- 
tensively studied by Ostwald. The solu- 
tions contained a gram equivalent of 
the acid or base, in a kilogram, and were, 
therefore, not completely dissociated; so 
that, if the change in volume was addi- 
tive, it would be shown only approxi- 
mately by such solutions. 

“Ostwald worked with 19 acids, includ- 
ing the strongest mineral acids, and some 
of the more strongly dissociated organic 
acids. He neutralized these with the three 
bases, potassium, sodium and ammonium. 
A few of his results are given, the change 
in volume being expressed in cubice centi- 
metres. The differences in the horizontal 
lines are the differences between potas- 
sium, sodium and ammonium, in combina- 
tion with the same acid. The differences 
in the vertical columns are the differences 
between the different acids in combination 
with the same bases, obtained by sub- 
tracting the value for the acid from the 


value for nitric acid. 


Potassium Sodium Ammonium 
Hydroxide. Mydroxide. Hydroxide. 


Nitric acid, 20.05 (0,28) 19.77 (26.21) —6.44 (26.49) 
(0 58) (0.58) (0.13) 

Hydrochloric acid, 19.52 (0.28) 19.24 (25.81) —6.67(26.09) 
(7.69) (7.61) (7.15) 


P 
*The followin h is quoted from Theory of 
Electrolytic Disagclation. (Macmiilan’s.) 
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Potassium Sodium Ammonium 
Hydroxide. Hydroxide. Hydroxide. 


Formic acid, 12.96 (0.20) 12.16 (25.75) —18.59 (25.98) 


(10.58) (10.49) (9.82) 
Acetic acid, 9.52 (0.24) 9.28 (25.54) —16.26 (28.78) 

(8.15) (8.29) (7.91) 
Sulphuric acid. 11.90 (0.42) 11.48 (26.83) —14.35 (26 25) 

(11.82) (11.84) (11.19) 


Succinic acid, 8.23 (0.80) 7.93 (25.56) —17.63 (25.86) 

“ If we take the perpendicular rows in 
parentheses we find very nearly a constant 
difference for ihe strong acids and bases. 
Similarly, if we take the horizontal rows 
in parentheses, we find very nearly a con- 
stant difference. This means that the 
difference in change of volume, produced 
by neutralizing two different bases by a 
given acid, is a constant, independent of 
the nature of the acid; and, similarly, the 
difference of the change in volume on neu- 
tralizing two different acids by a ziven 
base is Independent of the nature of the 
base. 

“The change in volume, when acids and 
bases neutralize each other, like the speci- 
fic gravity of salt solutions, is, then, an 
additive property, depending both upon 
the nature of the acid and of the base; 
and we could work out here, as Valson has 
done in the case of specific gravities, the 
numerical values of the constants for each 
constituent.” 

A number of other physical proper- 
ties of solutions of completely dissociated 
substances have been studied in a manner 
analogous to the above, with the result 
that they have been shown, in general, to be 
the sum of two constants, the one depend- 
ing upon one ion, and the other upon the 
other ion. We should mention, especially, 
the color of solutions of completely disso- 
ciated substances. Ostwald has carried 
out an elaborate study of this property of 
solutions of about 300 colored substances. 
Only a few of his results will be con- 
sidered here, and we will take up one of 
the best known and simplest cases—the 
permanganates. The permanganates all 
dissociate in a manner analogous to 
potassium permanganate: 

KMn0, = K + MnO, 
The potassium ion is not colored, since it 
exists in solutions of potassium chloride, 
nitrate, sulphate, ete., and these solutions 
are colorless. The color of such solutions 
must be due, then, entirely to the presence 
of the MnQ, ion. 

This same line of reasoning holds for 
all permanganates in which the metal is 
colorless. The color of the solutions of 
these salts must be due entirely to the 
presence of the ion of permanganic acid, 
MnO,. The conclusion is that the color 
of solutions of all the permanganates, in 
which the metal is colorless, must be the 
same. This was studied by Ostwald, who 
determined the absorption spectra of solu- 
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tions of ten or a dozen such permanga- 
nates, and found that the absorption bands 
of all of them fell at exactly the same 
places in the spectroscope. The positions 
of these bands were measured, and they 
were also photographed and compared by 
superposition. The general result was just 
what would be expected if our theory were 
true—the colors of the different perman- 
ganates are exactly the same, and fur- 
ther, the same as that of permanganic 
acid itself, which dissociates into MnO, 
and hydrogen, and the latter ion is known 
to ‘be colorless since solutions of acids like 
hydrochloric, nitric, sulphuric, ete., in 
which an abundance of hydrogen ions are 
present, are colorless. 

The conclusion from the study of the 
color of solutions, like that from the 
study of other physical properties, is in 
perfect accord with the theory of electro- 
Ivtic dissociation, and it is very difficult to 
see how these facts could be interpreted if 
this generalization had not been reached. 

Evidence has been obtained for the cor- 
rectness of the theory of electrolytic disso- 
clation from a study of the properties of 
mirtures of substances. We shall take 
first a mixture of substances which are 
readily dissociated, and then a mixture 
of substances which are not dissociated at 
all. Let us take a mixture of potassium 
nitrate and sodium iodide, and make a 
very dilute solution of the mixture. 
Since both salts are readily dissociated at 
moderate dilutions, we would have them 
both completely broken down into their 
ions, thus: 

K + NO, + Na+ I. 
The properties of the mixture, both chem- 
ical and physical, would be the sum of 
the properties of these four ions. 

If now we mix potassium iodide and 
sodium nitrate and make a dilute solution 
of the mixture, we would have both salts 
completely dissociated into their ions, 
which would be: 

K+1-+ Na+ NO,. 

In terms of our theory, we would have 
exactly the same ions in the two cases, and 
the properties of the two mixtures should 
be identical. Such is the fact. The two 
mixtures referred to above, using equiva- 
lent quantities of the different substances, 
are, in every respect, identical. 

If, on the other hand, we mix two sub- 
stances which are not dissociated to any 
appreciable extent by water, and dissolve 
the mixture, we would have different solu- 
tions, according to the theory, depending 
upon which substances were combined at 
the outset. Thus, a mixture of methyl 
alcohol and ethyl chloride would have 
properties which were the sum of the 
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properties of the molecules CH,OH and 
C,H,Cl. The properties of a mixture of 
ethyl alcohol and methyl chloride would 
be the sum of the properties of the mole- 
cules C,H,OH and CH,Cl. Since, in the 
two mixtures the molecules are different, 
the properties of the two mixtures should 
be different. Here, again, facts and theory 
are in perfect agreement. The two mix- 
tures have very different properties. 

It is not easy to lay too much stress 
upon these facts as bearing upon the gen- 
eral correctness of Ithe theory of electro- 
lytic dissociation. Without this theory 
such facts would be entirely inexplicable ; 
with it they are just what we would ex- 
pect. One could searcely wish for stronger 
arguments in favor of tthe general truth 
of the theory of electrolytic disocia- 
tion. 

An Experimental Demonstration of 
Dissociation—This chapter should not 
be concluded without reference to a 
very simple experiment, which demon- 
strates to the eye the dissociating ac- 
tion of a solvent like water. If a 
few drops of an alcoholic solution of 
phenolphthalein are added to a cylinder 
containing, say, 100 c.c. of alcohol, and 


a drop of aqueous ammonia added and 


the cylinder shaken, there will be no trace 
of the purple color which is characteristic 
of this indicator in the presence of alka- 
lies. If, now, water is added to the alco- 


hol, the purple color will begin to appear, . 


and will become deeper and deeper as more 
and more water is added. 

The explanation of what takes place 
is comparatively simple. Ammonia is a 
base which is dissociated only slightly, 
even by so strong a dissociating agent as 
water. By alcohol it is scarcely disso- 
ciated at all. In order that a base may 
react with phenolphthalein it must be 
dissociated to some extent. Ammonia in 
alcohol does not react alkaline with 
phenolphthalein, because it is not sufti- 
ciently dissociated. If, now, water is 
added, this dissociates the ammonia, and 
we have our indicator showing its charac- 
teristic alkaline reaction. If more alco- 
hol is added the dissociation of the am- 
monia is driven back, as we say, and the 
color disappears. 

We have thus a demonstration to the 
eve of the dissociating action of water, 
expressing itself in the color of the phenol- 
phthalein. 

This demonstration becomes still more 
instructive if we carry out in addition the 
following experiment. Let us proceed ex- 
actly as described above, using a drop of an 
aqueous solution of potassium hydroxide 
instead of ammonium hydroxide. As soon 
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as the potassium hydroxide is added to the 
alcohol containing phenolphthalein, the 
purple color appears without the addition 
of water. This fact was also predicted by 
us* from the theory before the experiment 
was tried. Potassium hydroxide is a 
strongly dissociated base, and is suffi- 
ciently dissociated even by alcohol to show 
the alkaline reaction with phenol- 
phthalein.t 

We have thus presented a very little 
of the enormous mass of evidence bearing 
upon the theory of electrolytic dissocia- 
tion. While certain facts are known 
which have given some difficulty when an 
attempt was made to fit them in with the 
theory, the great preponderance of evi- 
dences points to its general correctness. 
It should be said that as experimental 
work is more and more carefully done, the 
number of apparent exceptions to the 
theory becomes rather less than more; so 
that while we should always welcome real 
exceptions to the theory, we should not 
be in too great a hurry to accept apparent 
discrepancies until they have been thor- 
oughly tested by experiment. 

Accepting the theory of electrolytic dis- 
sociation as a most fruitful working 
hypothesis, we shall consider in the next 
chapter some applications which have been 
made of it. 


Ammonium Perchlorate. 


A new electrolytic process for manu- 
facturing this salt has been patented in 
Germany, says an English contemporary. 
The starting point of the new method is cal- 
cium perchlorate, instead of the usual sod- 
ium perchlorate. This salt is made to react 
with sal ammoniac in concentrated solu- 
tion, and the ammonium perchlorate re- 
sulting from the double decomposition is 
obtained as a precipitate. The calcium 
chloride remains in solution and can be 
separated by filtration. The calcium 
chloride serves by electrolysis in the more 
usual way for the regeneration of the cal- 
cium perchlorate. Fifty-five pounds of 
calcium chloride are electrolytically con- 
verted in dilute solution into perchlorate. 
The solution of the latter is evaporated 
down, mixed with a warm concentrated 
solution of 54 pounds of sal ammoniac. 
The precipitate is filtered off, and the fil- 
trate again converted into calcium per- 
chlorate. Magnesium chloride can also 
be used. 
io Jones and Allen; American Chemical Journal, xviii, 

+For a fuller explanation of this experiment, see 
Theory of Electrolytic Dissociation, pp 118-115. 
+ An account of some y LA exceptions, which have 


been shown to be due en to experimental error, will 
soon be published in the American Chemical Journal. 
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New Zealand-Australian Cable. 


Mr. J. G. Ward, minister of railways 
and telegraphs for New Zealand, asserted 
during the late visit of the Duke of York 
to his country that a cable between 
Australia and New Zealand, built and 
operated by the government, would mean 
a saving of 70 per cent in cable tolls. Mr. 
Ward makes the charge that the rates 
now fixed by the cable companies are ex- 
orbitant, and under a scheme for govern- 
ment ownership which he proposes shortly 
to introduce, he expects to reduce the 
cost of cabling to England by one-third. 


—— al 
London Underground Railways. 
The British Joint Parliamentary Com- 
mittee is considering the claims of sev- 
eral companies which have asked for fran- 
chises to construct underground railways 
in London. The total mileage represent- 
ed in these schemes is a fraction over 42 
miles, while the proposed capital is $96,- 
130,000. These proposed roads are not 
included in the 11 schemes already author- 
ized by Parliament for the construction 
of 52 miles of underground railway with 
a capital of $159,500,000. 


— <> 
Electric Heating for Acid Concen- 
tration. 

A French contemporary states that in 
the concentration of sulphuric acid a 
source of heat consisting of a platinum 
wire electrically heated has been used with 
good results. The wire used was 0.2 inch 
in diameter and 30 inches long, and was 
brought to a temperature of 480 degrees. 
Fifty-five pounds of acid were concen- 
trated per day. To make 100 kilogrammes 
(62 pounds) of 66-degree acid it requires a 
little over 44 horse-power-hours. 

ge eed 

Unusually large electric light plants 
will be installed in the two gigantic steam- 
ships which are now being built at New 
London, Ct., at a cost of $2,500,000 each 
for the Great Northern Railway. Five 
75-kilowatt machines will be fitted in each 
vessel. The power of the engines driving 
the dynamo alone will be 700 horse-power, 
and the engines driving the induced draft 
fans will produce 400 horse-power. 

The United States is not only the great- 
est user of copper, but is also the greatest 
producer. In 1899 our production of this 
metal amounted to 567,500,000 pounds, 
as against the total production by all other 
countries of 489,351,000 pounds. Our 
exportation of copper for the year 1900 
amounted to 381,000,000 pounds. We 
shall probably mine 600,000,000 pounds 
in the United States during the year. 


— 
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The Massena Power Development. 


Progress of Work on the Great Power Plant of the St. Lawrence 


ORK on the great hydraulic and 
electric power installation which 


the St. Lawrence Power Company 


is erecting at Massena, N. Y., is now 


nearly finished. This enterprise has en- 
listed no little attention since its inception 
and the progress of work on it has been 
watehed by both electrical and hydraulic 
engineers on account of the extraordinary 


Power Company at Massena, N. Y. 


complete description of the plant as it 
stood at that time was given. This paper 
proposes to deal with the present condi- 
tion of the work which has so nearly ad- 
vanced toward completion as to indicate 
very fully its appearance when in oper- 
ation. 

The canal is the largest work of its kind, 
so far as its area of cross-section is con- 


PLAN OF THE MASSENA POWER CANAL. 


magnitude of the work itself and the in- 
terest which attaches to power develop- 
ments on so large a scale. 

In brief, the development consists of the 
utilization of a curious natural confor- 
mation of territory by which the Grasse 
River, a tributary of the St. Lawrence, 
runs parallel with the larger stream and 
at a short distance from it, yet no less 
that 42 feet below it at a point about nine 
miles above the confluence of the two 
streams. This difference in level is ac- 
counted for by the fact that the Grasse 
River is a stream of slow current in which 
the water gradient is not very great, while 
the St. Lawrence, in the part near Mas- 
sena, descends rapidly by the Long Sault 
Rapids. The distance from river to river 
near the town of Massena is only 16,200 
feet, a little more than three miles, and 
for the whole of this distance the level of 
the country is slightly above that of the 
water in the St. Lawrence above the rap- 
ids. Hence all that was necessary to do to 
create an artificial waterfall of great pow- 
er was to build a canal from the St. Law- 
rence to the Grasse River and erect a 
power-house upon the shore of the latter. 

The work of constructing the canal and 
the power-house, and of developing an 
estimated total of 150,000 horse-power 
was undertaken by the St. Lawrence 
Power Company, a corporation having 
its headquarters in London. The actual 
work of construction has been done dy a 
construction company, the excavation and 
most of the hydraulic and other work 
having been done by the T. A. Gillespie 
Company, of New York. In the ELEC- 
TRICAL Review for October 24, 1900, a 


cerned, that has ever been undertaken. 
The normal depth of water in it is 27 
feet and the flat bottom is 187.5 feet wide. 
The banks of the submerged portion are 
built at a slope of one and one-half to 
one, making the width at the water-level 


and here the canal is enlarged in width 
to form a forebay and to reduce the ve- 
locity of the water entering the turbines. 
Some of the accompanying illustrations 
show the last work of the excavation of the 
canal. At present about 90 per cent of the 
total excavation has been finished and 
water could immediately be let back to 
the power-house, were this desirable. A 
few pieces of earth have been left across 
the canal section to be removed as a last 
measure, this being the case particularly 
at the Andrews Ridge cut, where some 
steam shovels are still at work. One of 
these is well shown in one of the accom- 
panying illustrations. l 
Another illustration shows an interest- 
ing combination of steam shovel work on 
a lower level, and hydraulic dredge work 
en an upper level, separated only by a nar- 
row space of earth. Hydraulic dredges 
of the type illustrated, in which a boring 
head loosens the earth which is mixed with 
water and forced out through pipes in a 


= 


THE INTAKE OF THE PowER CANAL ON THE ST. LAWRENCE RIVER. 


262.5 feet. On account of the configura- 
tion of the country no embankments were 
required, the whole canal having been ex- 
cavated. The deepest cutting, at a point 
about the middle of the canal, is known as 
the Andrews Ridge cut, and is about 95 fect 
deep in all. A velocity of flow in the canal 
of 1314 miles per hour is secured by a water 
gradient. of six and three-quarter feet per 
1,000. At the power-house, on the Grasse 
River, the available head is about 32 feet, 


semi-fluid condition, have been found ex- 
ceedingly applicable to this work on ac- 
count of the character of the clayey soil 
encountered. In some cases their value 
was so great that water was actually 
pumped to form an artificial basin for 
them to work in on an upper level of the 
canal. The pumping engines on these 
dredges are of the centrifugal type, direct- 
coupled with a 125-horse-power steam en- 


gine of the compound condensing variety. 
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HYDRAULIC DREDGE AND STEAM SHOVEL IN CANAL CUT. 


It maintains a 25-inch vacuum in the 
suction pipe and can work against a de- 
livery head of as much as 60 feet. The 
usual work of the dredges, which were 
built by the Morris Machine Works, of 
Baldwinsville, N. Y., has been 1,000 cubic 
vards in 20 hours of work per day. 

The power-house is built entirely of 
concrete, this having been made from the 
stone excavated from its site and near-by. 
Fortune seems to have favored this proj- 
ect in placing stone where it was con- 
venient for the power-house foundation, 
and nowhere else along the line of work. 
In order to secure the necessary space for 
the operations a cableway was constructed 
across the Grasse River to a stone-yard 
on the opposite side from the power-house, 
and over this all of the materials exca- 
vated were sent, the rock being crushed 
and the concrete mixed on that side and 
sent back over the cableway to be put in 
place on.the work. 

The power-house itself is so well shown 
in the accompanying illustrations as 
hardly to require further description. 
The building closes the Grasse River end 
of the power canal, and is 633 by 147 
feet in ground plan. About 30,000 cubic 
yards of concrete were used in the con- 


struction of the building and the other. 


works at the end of the canal. When the 
contemplated plant is fully complete this 
building will contain the largest aggregate 
of power-generating machinery in the 
world, its destined equipment being thirty 
5,000-horse-power units, At present 


there are seven units in course of installa- 
tion, the view of the interior of the build- 
ing showing excellently the present con- 
dition of the power-house. All of the 
material is at hand and the work of in- 
stalling the large generators is progressing 
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with great rapidity. All of the hydrau- 
lic machinery is already in place. The 
turbine units for driving the dynamos 
each consist of six 54-inch Victor wheels, 
installed tandem on a horizontal shaft 
which is direct-coupled with the dynamo 
shaft. Three draft tubes are connected 
with these six wheels, which are sub- 
merged, the draft tubes being of steel, and 
10 feet in diameter. The horizontal shaft, 
which is 12% feet in diameter, passes 
through a water-tight journal 30 inches 
long in a steel plate closing one end of the 
chamber in which the wheels are sub- 
merged, and thence to the coupling con- 
nected with the dynamo. Each wheel gen- 
erates 1,000 horse-power, and each shaft 
has delivered to it 6,000 horse-power at 
the normal speed of 150 revolutions per 
minute. 

The dynamos are of the revolving field 
external armature type and generate three- 
phase currents at 50 cycles and 2,200 
volts ineach phase. The revolving field has 
20 poles, and the armature windinz has 12 
slots per pole per phase. Each of these 
machines is constructed to deliver a nor- 
mal output of 3,750 kilowatts and a maxi- 
mum capacity of 5,500 kilowatts with a 
full-load efficiency of 96 per cent and 
heating not to exceed 36 degrees above 
the atmospheric temperature under nor- 
mal conditions of operation. The size of 
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EASTERN END OF THE MAssENA PowErEr-Hovre. 


the dynamos may well be appreciated from 
the fact that each bearing is 16 inches 
in diameter and 65 inches long. 

For excitation there are at present in 
course of installation three 300-kilowatt, 
direct-current, 125-volt machines, each 
direct-coupled to a Victor turbine of 27 
inches diameter. These units run at a 
normal speed of 275 revolutions per min- 
ute. All of the electrical machinery was 
manufactured by the Westinghouse Elec- 
trie and Manufacturing Company, of 
Pittsburgh. 

The main switchboard for handling the 
output of the large generators will be 
operated by compressed air controlled by 
electric switches from a central gallery, 
where supervision may be had over the 
entire plant. All of the measuring and 
controlling apparatus will be gathered in 
this gallery, except the totalizing watt- 
meters on the various outgoing leads. The 
bus-bars are in duplicate and each ma- 
chine is connected with the board by two 
three-conductor cables run in ducts under 
the floor. A gallery above the switch- 
board gallery will take care of the feeder 
wires, which go out of the building at 
each end and thence to underground dis- 
tributing point, whence the circuits go 
either underground or overhead as may be 
desirable for the various services rendered. 

Should any haste arise for the comple- 
tion of the plant it can be in full opera- 
tion by the middle of October next, 
though it is not at present contemplated 
turning over the machines until somewhat 
later than that time. It is believed that 
the large majority, if not all, of the power 
generated will be utilized in the immediate 
vicinity of Massena itself. The town, 
while at present practically devoid of 
manufacturing industries, is a conven- 


iently situated shipping point and easily 
accessible for many of the crude materials 
of manufacture. In its vicinity are found 
excellent beds of clay, while St. Lawrence 
County, in whieh the town is situated, is 
noted for many mineral products. ‘The 
‘anal itself gives access by the St. Law- 
rence and lake system of navigation to the 
interior of the country and to deep water 


ria the Gulf of St. Lawrence. No less 
than three railroad systems are in imme- 
diate proximity to the plant, the company 
having constructed a spur track with 
heavy bridges over the Grasse and 
Racquette rivers to the power-house, which 
connects that point with both American 
and Canadian systems of railways. 
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French Visitors at the institute 
Summer Meeting. 

A considerable number of French elec- 
trical engineers will visit this country 
during the month of August, and it is ex- 
pected that a party of them will join the 
American Institute of Electrical En- 
gineers at its summer meeting and 
journey to Buffalo. The French journal, 
L'kclatrage Electrique, has organized a 
tour for a technical party which will leave 
Paris August 3. The party will arrive on 
one of the French line steamships, at New 
York, on Sunday, August 11, and wil 
leave the same evening for Philadelphia. 
Monday and Tuesday will be spent in 
that city, the party returning to New York 
Tuesday evening. On Wednesday, August 
14, the party will stay in New York, meet- 
ing with the American Institute of Elec- 
trical Engineers and going up Sunday, 
the 18th, by steamboat on the Hudson 
River, to Albany. Monday will be spent 
at the General Electrical Company's 
works, at Schenectady, and, on a special 
train, going to Buffalo the same evening. 
Tuesday to Sunday, August 20 to 25, will 
he spent at the Pan-American Exposition 
and Niagara Falls, in company with the 
institute which meets there at the same 
time. The party will then go down the 
St. Lawrence River to Montreal, thence 
to Quebec, returning to New York via 
Lake Champlain, and thence to Paris. 
Plans for the reception and entertainment 
of the French guests are under considera- 
tion by the officers of the institute. 


STEAM SHOVEL AND INCLINE WORKING IN THE ANDREWS CUT ON THE MASSENA Power CANAL, 
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Mr. Hubbell Made President of Two 

Large Telephone Organizations. 

Mr. B. G. Hubbell, who has been an 
active organizer of telephone exchanges for 
many years, has recently been elected 
president of the Consolidated Telephone, 
Telegraph and Cable Company of Amer- 
ica, and of the Interocean Telephone and 
Telegraph Company. These companies 
were incorporated a short time ago, the 
first with a capital stock of $10,000,000, 
under the laws of Delaware, and the latter 
“with a capital of $2,000,000, under the 
laws of New York. At the meeting a 
plan of action was outlined and the in- 
terest of the Century Telephone Construc- 
tion Company, of which Mr. Hubbell is 
president, and which has been operating 
independent exchanges in western New 
York state and building long-distance 
telephone lines for more than a year, were 
formally transferred to the interocean 
Telephone and Telegraph Company. The 
two new companies will work in harmony 
with the Telephone, Telegraph and Cable 
Company of America, according to re- 
ports, ‘and it is planned to control the in- 
dependent telephone interests west of 
New York city and east of the territory of 
the Federal Telephone Company. The 
board of directors of the Interocean com- 
pany is as follows: W. H. Price, presi- 
dent of the City Trust Company; R. N. 
Parmely, president of the American Ex- 
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change Bank; J. H. Fuller, of the Stone- 
Fuller Company ; Luther Allen, president 
of the Bankers’ National Bank; C. H. 
Stewart, secretary of the Euclid Avenue 
Trust and Savings Company; E. G. Til- 
lotson, secretary and treasurer of the 
Cleveland Trust Company; H. D. Critch- 
field, general counsel of the Federal Tele- 


phone Company; K. F. Gill and B. G. 
Hubbell. 


Much interest is attached to these new 
organizations, as Mr. Hubbell has been 
for many months quietly developing the 
telephone interests of western New York 
state and has in the neighborhood of 25 
smaller companies under his control. Mr. 
Hubbell is a man considerably under forty, 
and has devoted his career to the progress 
of telephony, and is recognized as an able 
organizer and financier. 
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ELECTRICAL SUPPLY STATIONS IN 
MASSACHUSETTS. 


BY ALTON D. ADAMS. 


(Copyright, 1901, by Alton D. Adams.) 


Arc lighting obtained the leading place 
in systems of public electrical supply while 
the problems of distribution for incandes- 
cent lamps were being solved. The bril- 
liant rays from electric arcs struck popu- 
lar fancy, and the lamps were rapidly 
adopted for street lighting and commercial 
purposes. For a time the milder light of 
the incandescent filament seemed of minor 
importance. During the first half of the 
decade from 1880 to 1890, the develop- 
ment of incandescent lighting in public 
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were made to distribute incandescent 
lamps on series, series multiple and multi- 
ple series systems, but none of these at- 
tained satisfactory results, save to a lim- 
ited extent for street lighting. 

Contrasted with the limited-service 
area of early multiple systems for the dis- 
tribution of incandescent lamps, arc 
lighting was necessarily done at high volt- 
ages, and miles of streets, or customers on 
opposite sides of a town, could be readily 
supplied with light from a single dynamo 
of less than 50-horse-power capacity. 
Under these conditions public electrical 
supply was initiated in Massachusetts, as 
in most other parts of the country, mainly 
with arc lighting. 


TOTAL 


POWER 


1900 


KILOWATT CAPACITIES OF D)YNAMOS IN MASSACHUSETTS ELECTRIC LIGHTING STATIONS. 


systems was much hampered by the lack 
of means for cheap distribution over com- 
paratively large areas. The expense of 
conductors on the two-wire multiple sys- 
tem, with 110-volt lamps .became prohibi- 
tive at about one-fourth of a mile from 
the generating plant. The three-wire sys- 
tem multiplied the permissible radius of 
distribution by about three, but even this 
increase was too small to meet the scat- 
tered requirements for service in the 
majority of cases. Moreover, the claims 
of the Edison company to the exclusive 
use of ‘the .three-wire system were then 
generally respected. In some cases efforts 


The first important system of public 
electrical supply in the state seems to have 
been that of the Lowell Electric Light 
Corporation, which was chartered in 
1881. Electric companies at Lawrence, 
Salem and Taunton followed in the year 
1882, while in 1883 others were started 
at Brockton, Fall River and Worcester. 
During 1884 and 1885 the inauguration 
of electrical supply systems went on at 
about the same rate as in the two previous 
years, but in 1886 a marked increase took 
place in the rate of formation of new elec- 
trical companies, and continued through 
the remainder of the decade. Several of 
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the earlier systems were designed for the 
distribution of incandescent lamps. As 
time went on, many companies that had 
started with only arc lamps, added in- 
candescent dynamos to their equipment. 

After the middle of the decade, from 
1880 to 1890, the capacity of incandescent 
dynamos operated by electrical supply 
systems gained steadily on the capacity 
of arc machines. By July 1, 1888, the 
total capacity of incandescent dynamos in 
use by the central stations of the state had 
reached 3,047 kilowatts, while 3,795 kilo- 
watts represented the similar capacity of 
arc machines, so that the former was 80 
per cent of the latter. The capacities of 
all dynamos is here given in kilowatts for 
convenience in comparison, but in the early 
part of the period under discussion they 
were usually rated in are or incandescent 
lamps. This early practice has long since 
given way to a kilowatt rating for incan- 
descent dynamos, though the lamp rating 
still clings to the arc machines. As rec- 
ords of dynamos in the early stations give 
capacities in lamps it has been neceasary 
to reduce these lamp ratings to kilowatts. 
This has been done by allowing 3.5 watts 
for each candle-power of lamp capacity in 
incandescent dynamos, and 0.25 watt for 
each candle-power of lamp capacity in are 
dynamos. In the use of these figures, the 
candle-powers of lamps have been taken 
at the nominal ratings, such as 16 candles 
for incandescent lamps and 2,000 candles 
for arcs. The resulting watt capacities 
per lamp are: 16 candle-power, 56 watts; 
1,200 candle-power, 300 watts; 2,000 
candle-power, 500 watts, and capacities for 
other lamps in like proportion. 

While the watt capacities assumed to 
correspond to lamp ratings may not be 
exact for some particular cases, especially 
for the early dynamos—which were often 
rated rather loosely—they appear to be 
sufficiently near the truth for practical 
purposes, and represent good practice at 
the present time. 

Beginning with June 30, 1888, the 
accompanying tables show the capacities 
in kilowatts of arc and of incandescent 
dynamos in the electric lighting stations 
of private corporations of Massachusetts, 
also the per cent of increase in capacity 
for each class of machines during each 
year to 1900. Municipal electric stations 
are not included. From 1889, the actual 
capacity of electric power generators in 
the same stations, together with the yearly 
addition and the per cent of increase are 
given. 

To further illustrate the capacities of 
the several classes of electrical machinery 
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in electric lighting stations, and the 
changes that have taken place, the four 
accompanying curves have been drawn. 
The curve marked “are” indicates the 
capacity in kilowatts of all the are ma- 
chines in the stations of the state, on June 
30 of each year, from 1888 to 1900. Simi- 
lar facts as to incandescent dynamos are 
shown by the curve marked “incandes- 
cent.” The capacity of power generators, 
or dynamos used to supply either station- 
ary or street-car motors, is shown for each 
year by the curve marked “power.” The 
tables also show the combined capacity 
of the three classes of electrical machinery 
for each year, together with the addition 
yearly made and the percentage of in- 
crease. A fourth curve, marked “total,” 
also shows the total capacity of all classes 
of dynamos in the electric lighting sta- 
tions of Massachusetts, for each year from 
1888 to 1900. 


The capacity of arc dvnamos had prob- 
pacity À p 


ably passed its greatest rate of increase be- 
fore it reached the total of 3,795 kilo- 
watts on June 30, 1888. Taking the table 
and the curve for arc dynamos, it appears 
that the greatest rate of increase in capac- 
ity during the period covered by the pres- 
ent figures occurred in the year from 
June 30, 1888, to June 30, 1889, when 
it was 27 per cent, and a capacity of 1,068 
kilowatts was added. Shortly after the 
middle of 1889, are dynamos lost their 
position of supremacy as to capacity, as is 
shown by the crossing with the incan- 
descent curve. Probably few, if any, noted 
this change at the time, but the forces that 
led to it have proved to be of vast im- 
portance in the electrical field. Though 
the arc system was no longer king, the 
capacity of its dynamos increased 25 per 
cent during the year of 1889 and 1890. 
For the year of 1890 and 1891 the rate of 
increase fell to 3.4 per cent, only 209 kilo- 
watts capacity being added. The next 
vear saw an increase of 19 per cent, a rate 
that has not since been equaled. From 
the middle of 1897 the capacity of are 
dynamos started on another and probably 
its last rapid upward movement. During 
1897 and 1898 a capacity of 1,024 kilo- 
watts, and in 1898 and 1899 1,666 kilo- 
watts was added to the are dynamos in 
Massachusetts stations. By the middle of 
1899 the are capacity reached a total of 
12,866 kilowatts, which seems likely to 
remain the highest point in its h story. 
As shown by the curve, the following year 
witnessed a decrease for the first time in 
the capacity of are machines amounting 
to 1.5 per cent. In this same year the 
are curve is again crossed in its course, 
this time by the power curve. ‘Thus dur- 


ing 12 years the capacity of arc dynamos 
has been exceeded by both incandescent 
and power machines. 

At the beginning of the period the in- 
candescent dynamos were inferior com- 
petitors of the arc, and the operation of 
power generators had little more than be- 
gun. The actual decline in the capacity 
of arc dynamos during the last year of 
the period is probably due, in large part, 
to the increasing use of enclosed are 
lamps on circuits from alternating incan- 
descent dynamos. 

Are dynamos end the period with a 
total capacity of 12,673 kilowatts, or 334 
per cent of that with which they begun 
it. 

Incandescent dynamos, which had a 
total capacity of 3,047 kilowatts at the 
middle of 1888, increased 55 per cent 
during the following year, and at its close 
the capacities of are and incandescent 
machines were for the first and last time 
about equal. Seventy per cent was added 
to the capacity of incandescent dynamos 
in the year of 1889 and 1890, a rate of 
increase that has not since been equaled. 

The growth of capacity for these dyna- 
mos has continued at varying rates 
throughout the entire period to 1900, as 
shown by the constantly rising curve. By 
far the largest expansion in a single year 
was that of 1898 and 1899, when 9,410 
kilowatts were added to the capacity of 
incandescent machines, representing an 
increase of 33 per cent. The introduction 
of the alternating system, with its large 
radius of economical distribution, is no 
doubt the largest single factor that has 
operated to produce this rapid and con- 
tinued increase in the capacity of incan- 
descent equipments. Through a large 
part of the period the alternating dyna- 
mos simply supplied a share of the grow- 
ing demand for incandescent lamps. 
Later, an increasing part of are lamp serv- 
ice, both to private consumers and for 
street lighting, has been done by the same 
alternating dynamos that supply incan- 
descent lamps. 

Stationary motors have proved to be a 
load of increasing importance on incan- 
descent dynamos. This load, at the 
beginning of the period here considered, 
was confined to direct-current systems, 
but alternating machines have begun to 
supply a few of the motors during its 
latter part, and their share of this service 
is increasing. By the middle of 1900, the 
total capacity of incandescent dynamos, 
or those delivering energy at a practically 
constant pressure suitable for distribu- 
tion to incandescent lamps, directly or 
through transformers, had reached 41,- 


713 kilowatts. As the capacity of these 
dynamos was only 3,047 in 1888, the 12 
years show an increase of 1,369 per cent. 
This figure is a striking illustration of the 
growth of the electrical industry and the 
popularity of the incandescent lamp. 

In 1888 electric power generators, or, 
as they were then called, motor-generators, 
that is, dynamos especially intended to 
supply energy for electric motors, had been 
installed in lighting stations to only a 
very slight extent. By the middle of 1889 - 
the capacity of the power generators in 
Massachusetts stations had only reached 
the comparatively trifling figure of 483 
kilowatts. 

This class of dynamos was early devoted 
to two distinct purposes, as at present; 
that is, to the operation of electric street 
cars and to the supply of stationary 
motors. This fact has much to do with 
the form of the “power” curve. As street 
railways adopted electrical equipments, 
the existing lighting stations were called 
on to operate the necessary generators in 
numerous cases. When the success of the 
electric street cars was assured, some of 
the generators were moved from the light- 
ing stations to independent power-houses. 
These removals eperated, to a large ex- 
tent, to keep down the capacity of power 
dvnamos at lighting stations. 

On June 30, 1894, the capacity of power 
generators in lighting stations had 
reached 5,165 kilowatts, but it declined 
by 392 kilowa'ts during the following 
year. From the middle of 1895 the capac- 
itv of these generators increased steadily 
to the end of the period, as shown by the 
power curve. In the year of 1893 and 
1894 the per cent of the increase in the 
capacity of these generators was 92, and 
the rating added 2,482 kilowatts, this 
latter number being greater than the cor- 
responding one in any other year of the 
From the middle of 1894 to the 
middle of 1895 there was a decrease of 
8.2 per cent in the capacity of power gen- 
erators in electric lighting stations, due 
to the removal from them of some gener- 
ators that supplied power to street rail- 
ways. . |x 

On June 30, 1900, the capacity of these 
generators was 14,555 kilowatts, an 1n- 
crease of 3,134 per cent over the capacity 
at the middle of 1889. This multiplica- 
tion by more than 31 of the capacities of 
electric power generators does not include 
the large number of these machines 1n 
the street railway power-houses of the 
state. ) sil 

By Julv 1, 1888, ihe combined capacity 
of arc and incandescent dynamos in light- 
ing stations had reached 6.842 kilowatts. 
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Before the close of the following year 
power generators for street car and sta- 
tionary motors began to swell the total 
capacity. As may be noted from the 
curve marked “total,” the united ratings 
of all three classes of dynamo.s have, with 
one exception, added a large increment 
of capacity every year. The period from 
the middle of 1894 to the middle of 1895 
shows the smallest gain of any year of the 
series, the increase of capacity having 
been only 1,507 kilowatts, and the per 
cent 4.7. The largest relative gains were 
made in the two years from June 30, 
1888, to the like date for 1890, the initial 
capacity having been quadrupled during 
this period. In 1894 and 1895 the small 
rise of the curve is no doubt due to the 
prevailing industrial depression that fol- 
lowed the panic of 1893, and to the re- 
moval of some street railway generators 


from electrice lighting stations to inde- 


pendent power-houses. 

About twice the dynamo capacity 
gained in any other year was added to 
the lighting stations from the middle of 
1898 to the middle of 1899, the increase 
amounting to 12,530 kilowatts. On June 
30, 1900, the combined capacity of dyna- 
mos in the electric lighting stations of 
the state had reached a total of 68,941 
kilowatts, an increase of 1,007 per cent 
during 12 years. Looking back over this 
period it is seen that the initial capacity 
of are dynamos has been multiplied 3.34 
times, that of incandescent dynamos 13.- 
69 times, the capacity of power gener- 
ators since the middle of 1889 has in- 
creased 31.34 times, and the total rating 
of dynamos of all classes in the lighting 
stations of the state 10.07 times. Of 
the combined capacity at the middle of 
1900, the are dynamos represented 18.2 
per cent, the power generators 21.1 per 
cent, and the incandescent dynamos 60.5 
per cent. In contrast with these figures, 
the are dynamos at the middle of 1888 
had 55.4, and the incandescent dynamos 
44.5 per cent of the total capacity. 

The chief interest of these figures is 
not to represent the capacity of dynamos 
in Massachusetts so much as to illustrate 
the growth of electrical distribution, of 
which the results recorded for this state 
are simply an example. 

Rapid as has been the increase, and 
great as is the present capacity of dyna- 
mos in public stations, the figures are quite 
inadequate to represent the addition made 
by the electrical arts to the comforts and 
enjoyments of civilized life. 

Capacity of arc dynamos in electric 
lighting stations of Massachusetts: 
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ear Added 
roang Kilowatta. Foods “Increase. 
Year. 
1888 3,795 
1889 4,863 1,068 27.0 
1890 6,118 1,255 25.0 
1891 6,327 209 3.4 
1892 7,536 1,209 19.0 
1893 7,823 287 3.8 
1894 8,705 882 11.0 
1895 9,111 406 4.6 
1896 9,613 502 5.5 
1897 10,176 563 5.8 
1898 11,200 1,024 10.0 
1899 12,866 1,666 14.0 


1900 12,673 193 decrease 1.5 decrease 


Capacity of incandescent dynamos in 
electric lighting stations of Massachusetts: 


Year added 
e 
Ending  kjowatts, During Tocrease. 
Year. 
1888 3,047 
1889 4,728 1,681 55.1 
1890 8,057 3,328 70.4 
1891 10,796 2,739 33.9 
1892 12,180 1,384 12.8 
1893 16,447 4,267 35.0 
1894 17,879 1,432 8.7 
1895 19,372 1,493 8.3 
1896 23,448 4,076 21.0 
1897 26,249 2,801 11.0 
1898 28,156 1,907 7.2 
1899 37,566 9,410 33.0 
1900 41,713 4,147 11.0 


Capacity of electric power generators 
in lighting stations of Massachusetts: 


Ye vadded 

ar 

Ending xijowatts, During Pf Pease. 

Year. 

1889 483 
1890 1,069 586 121.0 
1891 1,470 401 37.0 
1892 1,472 2 
1893 2,683 1,211 82.0 
1894 5,165 2,482 92.0 
1895 4,773 392 decrease 8.2 d ec: ease 
1896 7,165 2,392 50.0 
1897 9,036 1,871 26.0 
1898 11,134 2,098 23.0 
1899 12,988 1,454 13.0 
1900 14,555 11,967 15.0 


Capacities of all dynamos in electric 
lighting stations of Massachusetts : 


i seg 

ear e 

Fading Kilowatt, puring,  FFaorease 

Year. 
1888 6,842 
1889 10,074 3,232 47.0 
1890 15,244 5,170 51.0 
1891 18,593 3,348 21.0 
1892 21,188 2,596 13.0 
1893 26,953 5,765 27.0 
1894 31,749 4,796 17.0 
1895 33,256 1,507 4.7 
1896 40,226 6,970 20.0 
1897 45,461 5,235 13.0 
1898 50,490 5,029 11.0 
1899 63,020 12,530 24.0 
1900 68,941 5,921 9.3 
D 


Two Pennsylvania machinists, Thomas 
Smith, of Pittsburgh, and Frank G. 
Sherry, of Wilkesburg, have secured pat- 
ents on a process whereby steel and copper 
sheets can be rolled and welded together 
securely without the use of rivets. It is 


said that a large steel company has made 


an offer for the process. 
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Another Wireless Telegraph System. 


At Vesinet, France, Colonel Pilsoudski, 
an engineer in the Russian Army, and M. 
Victor Popp, a French electrical engineer, 
have been making some experiments with 
a new system of wireless telegraphy, which 
they claim is an improvement on that of 
Signor Marconi. The new system is 
claimed to be more simple in that no tall 
masts are required and the electric waves 
follow the earth’s surface. The apparatus 
consists of two electrodes separated by a 
distance which varies according to the dis- 
tance of the place with which it is desired 
to communicate. The negative is placed 
on @ sheet of glass and the positive is 
buried in the earth to a depth of from 


three and one-half to four metres. The 
two electrodes are connected to the trans- 
mitting apparatus, and the same arrange- 
ment is installed at the receiving station. 
The inventors claim that under the new 
system wireless telegraphy with America 


will be possible. 


m 
The Telegraph in the Philippines. 
Construction of telegraph lines in the 

Philippine Islands is becoming quite a 

feature of the development of this part of 

the United States’s new possessions. Prior 
to the fall of Manila the Spamards only 
used the telegraph in the vicinity of that 
city. Now there are hundreds of miles of 
wires in every part of the island which 
has been occupied by American troops. 
There are nearly 1,000 telegraph offices 
in the archipelago, and every week new 
ones are being added. The Filipinos, who 
were at first hostile to the telegraph lines, 
have now become reconciled to the inno- 
vation, and the authorities are having less 
trouble on account of their depredations. 

While the lines have been constructed for 

the use of the military service, at the same 

time the native business establishments 
are beginning to use them, the govern- 
ment making a fair charge for such use. 

Recently some of the mining concerns and 

plantation proprietors have combined to 

construct a line for their own private use. 
——_-<> 
A Yukon Telegraph System. 


The Canadian Government is building 
a telegraph line, which will soon be com- 
pleted, from Portland Canal, which sep- 
arates British Columbia from Alaska, to 
Hazelton, 180 miles distant, where it joins 
the line from Dawson to Ashcroft. With 
the completion of a small gap in the 
Jatter line, a system of 1,843 miles will 
be in operation. The revenue from that 
part of the system completed up to Decem- 


ber 31, 1900, amounted to $107,712, and 
the total number of messages which had 
been sent was 41,816. The cost of the 
entire line will be about $460,000. 
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RADIO - ACTIVE SUBSTANCES AND 
THEIR RADIATIONS. * 


BY GEORGE B. PEGRAM. 


During the past five years many physi- 
cists, attracted by the freshness of the 
field and the promise of important dis- 
coveries, have turned their attention to 
the study of the newly discovered radio- 
active substances. The result has been a 
rapid increase in knowledge of and in- 
terest in the phenomena, until now the 
main facts are known to all scientists, 
but, since the knowledge of the subject is 
increasing so fast, a short review is now 
and then acceptable and necessary, es- 
pecially to those whose chief interests lie 
along other lines. In this article an at- 
_ tempt is made to point out the more in- 
teresting features of the subject. 

The real discovery of the persistent 
radiations from the uranium compounds 
was made by M. Henri Becquerel in 1896. 
It had been stated by M. Niewenglowski 
that under the action of sunlight certain 
phosphorescent salts emit radiations 
which can penetrate black paper. In test- 
ing whether this applies to uranium salts, 
M. Becquerel discovered to his surprise 
that with uranium salts exposure to sun- 
light is unnecessary ; uranium compounds 
are all the time giving off radiations 
which can pass through opaque bodies 
and affect a photographic plate on the 
other side. It was soon found that the 
uranium radiations discharge electrified 
bodies in the neighborhood by ionizing 
the surrounding air after the manner of 
cathode and X-rays. Naturally, about 
the first hypothesis was that the radia- 
tions are ether vibrations, perhaps of very 
short wave-length, and many attempts 
were made to find evidence of reflection, 
refraction or polarization, with the result 
that none of these properties nor any of 
the properties peculiar to wave motion 
has yet been shown to belong to these 
radiations. 

A few months after the discovery of 
the uranium radiations Professor Schmidt 
and Mme. Curie, a Polish physicist work- 
ing in Paris, independently discovered the 
radio-activity of thorium compounds. An 
elaborate study of thorium radiations has 
since been made at McGill University by 
Professors Rutherford and Owens. 

A greater discovery, however, was in 
store for Mme. Curie; for observing that 
many specimens of pitchblende, the prin- 
cipal ore of uranium, were more strongly 
radio-active than the pure uranium salts, 
she and her husband attempted a chemi- 


* From Science. 
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cal separation of the suspected more ac- 
tive element. The result is well known; 
they succeeded in isolating two sub- 
stances having at least 100,000 times the 
radio-activity of uranium. The first of 
these substances, which they named polo- 
nium, follows the bismuth in the separa- 
tion from pitchblende. The separation 
from the bismuth is effected by taking 
advantage of the fact that polonium sul- 
phide is more volatile than bismuth sul- 
phide. The second substance they named 
radium. It follows barium in its chemi- 
cal reactions, but its chloride is less solu- 
ble in water than barium chloride, which 
affords a means of separation from the 
barium. Another very active substance 
has been obtained form pitchblende by 
M. Debierne. He has named it actinium. 
Chemically it is closely allied to titanium. 

No one of these three substances has 
been obtained free from impurity, and the 
amounts obtained are exceedingly small, 
only a few centigrammes from a thousand 
kilogrammes of pitchblende. 

The spectrum of radium has been care- 
fully examined by M. Demarcay, who as- 
signs to it several new lines, the strong- 
est having wave-lengths 4,683 and 
3,814.7, and two bands. No character- 
istic spectrum has yet been found for 
polonium or actinium. On account of the 
small quantities of these substances avail- 
able, no accurate atomic weight determi- 
nations have yet been made, but from 
What has been done it appears that rad- 
lum has a higher atomic weight than 
barium. 

At first it was supposed that the 
uranium itself was the source of the radio- 
activity of the uranium salts, since often 
the activity of the compounds seemed to 
depend on the amount of uranium pres- 
ent, but after the discovery of radium and 
polonium the radio-active power of ura- 
nium began to come under suspicion. 
Professor Crookes found that often dif- 
ferent specimens of the same uranium 
salt would have very different radio-active 
strength, which difference in strength 
could be very little changed by changes 
in chemical or physical conditions, the 
strongly active salt remaining so and the 
less active salt never gaining strength. 
Suspecting that the radio-activity was due 
to something other than the uranium, 
Professor Crookes set about separating 
this irrepressible element. Such was his 
success that, starting with active uranium 
nitrate, he was able to obtain from it 
uranium nitrate which had no effect on a 
photographic plate even with an exposure 
of seven days. At the other end of the 
separation he had a substance many times 
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as active as the original salt. The best 
and simplest of several methods of separ- 
ation makes use of ether as a solvent. The 
ether dissolves the uranium nitrate and 
leaves undissolved most of the radio-active 
substance. This substance Professor 
Crookes calls UrX, the X testifying to 
our present ignorance of its real nature. 
Professor Crookes has also tried to separ- 
ate the active material from the thorium 
compounds, but has so far met with only 
partial success. It seems not unlikely, 
though, that it may yet be done as com- 
pletely as in the case of uranium. Mean- 
while it is convenient still to speak of 
uranium and thorium radiations. 


PHOTOGRAPHIC AND CHEMICAL EFFECTS 
OF THE RADIATIONS. 


The photographic effect was the one 
first discovered and it remains the most 
delicate test for radio-activity, for the 
effect is cumulative, and the exposure may 
be made as long as desired. Any one can 
obtain very good radiographs from any of 
the ordinary uranium salts by using rapid 
dry-plates and an exposure of two days, 
while visible effects can be obtained with 
a much shorter exposure. Polonium and 
radium affect a photographic plate in a 
few minutes if sufficiently close to it. Even 
with a distance of a meter between the 
radium and the plate, radiographs have 
been obtained after a few days’ exposure. 
These are very sharp, showing thus the 
rectilinear propagation of the radiations. 
Polonium radiations are so rapidly ab- 
sorbed by the air that no effect is pro- 
duced with a greater distance than a few 
centimetres. 

Under the action of the radium radia- 
tions glass takes a permanent brown 
or violet tint. The haloid salts of the 
alkali metals become colored just as 
under the action of the X-rays. Paper is 
sometimes discolored and under certain 
conditions ozone may be formed in the 
neighborhood of the very active sub- 
stances. Barium platino-cyanide is colored 
brown. 

The action of the radium rays on the 
skin is the same as that of the X-rays. 
At first there is a slight reddening of the 
skin, but after three or four weeks’ ex- 
posure severe inflammation sets in. 


FLUORESCENCE. 


Most of the substances that show fluor- 
escence under the action of ultra-violet 
light or the X-rays also fluoresce under 
the action of the radium radiations, while 
those that fluoresce under ordinary light 
do not fluoresce under the: radium radia- 
tions; but there are numerous exceptions 
to these rules. 
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It is a very interesting fact that when 
freshly prepared the radium salts are 
faintly self-luminous, and this property 
seems to be retained as long as the salt 
does not absorb moisture. It is this prop- 
erty that has excited much of the popular 
interests in the radium salts, for it is a 
case of the longed-for light without heat. 
In fact, it is light with no apparent source 
of energy whatever. If radium chloride 
ever becomes cheap we may be given an 
opportunity to court fortune by investing 
in preferred stock of some “International 
Radium Illuminating Company.” Just at 
present gold is dirt cheap in comparison 
with these radium salts. The self-lumines- 
cence is due to the fact that under the 
action of its own rays either the salt itself, 
or some of the unavoidable impurities, 
fluoresces. 

Some of the tissues of the eye fluoresce 
under the radium rays, so a sensation of 
light is felt when some of the salt is 
brought before the closed eyelids or 
placed on the temple. 


IONIZATION OF GASES. 


Any gas traversed by the Becquerel 
rays, as Mme. Curie has named the new 
radiations, is made capable of conducting 
electricity. This conductivity is of the 
same nature as that produced in gases by 
the cathode and X-rays. According to the 
accepted hypothesis, the positive and nega- 
tive particles or ions of the gas are 
knocked apart by the radiations, and the 
motion of these free-charged ions, when 
directed by an electric field, constitutes 
the electric current. If an ionized gas is 
left to itself the positive and negative 
particles soon reunite and, in fact, the 
reuniting process goes on all the time 
in proportion to the number of free ions 
in the gas, so that under any given in- 
tensity of ionizing radiation a condition 
of equilibrium is soon reached in which 
the reuniting goes on as fast as the ioniz- 
ing. Since the amount of ionization may 
be measured by measuring the electrical 
conductivity of the gas, this affords a con- 
venient means of comparing the relative 
strengths of radio-active substances, and 
one which is much more rapid and ac- 
curate than the photographic one. It is 
by no means certain, however, that the 
radiations most effective for ionization 
will therefore produce most effect on a 
photographic plate. Ionization is pro- 
portional to the absorption of the radia- 
tions by the gas, so that if a bit of radio- 
active substance be placed between two 
metal plates a greater current may be 
sent between them when they are two 
centimetres apart than when they are only 
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one, the greater thickness of the air in the 
first case absorbing more ef the radia- 
tions. 

An ionized gas is in many respects 
similar to an ordinary liquid ‘electrolyte, 
and Lord Kelvin has shown that when 
a plate of copper and a plate of zinc are 
connected by a wire and the air between 
the plates exposed to radiations from 
uranium compounds, a current flows 
through the connecting wire just as if the 
plates were immersed in a liquid elec- 
trolyte. It has recently been shown that 
the Becquerel rays decrease the resistance 
of selenium just as light and the X- 


rays do. 
PENETRATING POWER. 


The radiations from the various sub- 
stances are not at all homogeneous, some 
being very penetrative, others being easily 
stopped by any substance. Polonium radi- 
ations, while intense, are of the non-pene- 
trating kind, being stopped by even the 
thinnest metal foil. Uranium radiations, 
and therefore Crookes’s UrX radiations, 
are much more penetrating, passing 
through metals, glass, and in fact all sub- 
stances, but with considerable loss of in- 
tensity. Thorium compounds emit radia- 
tions of at least two very different pene- 
trating powers, one part only feebly pene- 
trating, another as penetrating as the 
UrX radiations. Radium and actinium 
also emit both penetrating and non- 
penetrating rays, some of the radium rays 
being the most penetrating of all. Screens 
of sheet metal act as sieves for the rays, 
soon cutting off the less penetrating rays 
and allowing the more penetrating kind 
to go through with but little diminution 
in intensity. One sheet of tin, 0.0025 
mm. thick, transmitted 44 per cent of the 
radiations from one radium specimen, two 
sheets of the same thickness transmitted 
31 per cent, and 15 sheets 15 per cent. A 
sheet of glass, 0.16 mm. thick, trans- 
mitted 26 per cent, and 10 plates 16 per 
eent. Aluminum, 0.16 mm. thick, trans- 
mitted 28 per cent, six sheets 16 per cent. 
On account of the non-homogeneity of 
the radiations it has been very difficult to 
determine the law of absorption, but it 
appears that for the rays of the most 
penetrating type, at least, the absorption 
is proportional only to the density and 
thickness of the absorbing screen, the kind 
of material, whether platinum, paper, 
glass, air or other substance, making but 
little difference. Because some of the less 
penetrating rays are absorbed by the salt 
itself, there is a larger proportion of the 
very penetrating rays in the radiations 
from a thick layer of the salt than in those 
from a thin layer. 
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DEFLECTION IN A MAGNETIC FIELD. 

Several experimenters discovered about 
the same time that some of the Becquerel 
rays are affected by a magnetic field. This 
brought out strongly their resemblance to 
the cathode rays, and further experiment- 
ing proved that if a beam of radium radia- 
tions is made to pass through a magnetic 
field which is perpendicular to the direc- 
tion of the beam, then the beam is de- 
flected just as a beam of cathode rays 
would be, that is, just as a stream of nega- 
tively charged atomic projectiles would 
be deflected. This fact furnished the 
basis for the present accepted hypothesis, 
namely, that the deviable rays consist of 
a stream of rapidly moving particles 
charged with negative electricity. The 
deflection in a magetic field gives further 
proof of the non-homogeneity of the radi- 
ations. The experiment is as follows: 
A vertical beam is obtained by placing 
the radio-active salt at the bottom of a 
narrow hole in a block of lead, which is 
then placed on a horizontal photographic 
dry-plate or a fluorescent screen in the 
horizontal field of a large electromagnet. 
When the magnet is energized the vertical 
beam of rays is deflected in a direction 
always perpendicular to its direction of 
propagation, and also perpendicular to 
the magnetic lines of force, so that it is 
finally bent over until it falls upon the 
plate or screen. The impression produced 
is not a spot, but a band or magnetic 
spectrum, which could not be the case if 
the beam were composed of homogeneous 
radiations. According to the electrified- 
projectile hypothesis this can be explained 
by saying that the particles do not all 
have the same velocity, in which case those 
having the highest velocity would be the 
least deflected. This view has support in 
the fact that of the deviable rays the least 
deviable are the most penetrating, as we 
should expect from the higher velocity of 
the particles. Becquerel found that for 
the rays from a sample of radium 
the product of the strength of the field 
into the radius of curvature of the path 
varied from 350 to 3,000. 

There are, however, certain rays that 
are not deflectable in a magnetic field, 


and these are of the least penetrating. 


kind, which, according to the charged- 
particle hypothesis, should, on the con- 
trary, be most deflected by ‘the field. A 
satisfactory hypothesis as to the nature of 
these non-deflectable, non-penetrating 
radiations has not yet been put forth. 
Perhaps they consist of particles of much 
larger mass than those of the deflectable 
rays. M. Villard finds also in the radium 
radiations a small proportion of very pene- 
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trating, non-deflectable rays, quite simi- 
lar to the X-rays. 


ELECTROSTATIC EFFECTS. 


Now a stream of charged particles de- 
flectable by a magnetic field should also 
be deflected by an electrostatic field. This 
is found to be the case. Furthermore, a 
shower of negatively charged particles 
ought to impart a negative charge to an 
insulated conductor. Of course, in this 
case air would not act as an insulator, for 
it becomes a conductor under the action 
of the rays. M. and Mme. Curie got 
around this difficulty by insulating a con- 
ductor with a thin layer of wax over its 
surface, then exposed it to radium radia- 
tions and found that it became highly 
charged negatively. Insulating some of 
the radium salt in the same manner with 
wax, they found that it became highly 
charged positively, a beautiful corrobora- 
tion of the theory that there is a separa- 
tion of the atomic particles with their 
charges. If, as now seems almost certain, 
the negatively charged part of the atom 
has a mass only a small fraction, a 
thousandth, perhaps, of that of the posi- 
tive part, it is very reasonable that the 
negative particles would be the ones to be 
shot out in case of interatomic commo- 
tions. The rate of charging in the ex- 
periment was about 4 X 10-" amperes per 
square centimetre of the radium salt. 


VELOCITY, MASS AND ENERGY 


RADIATIONS. 


OF THE 

The velocity of a charged particle and 
the ratio of the charge to the mass may be 
found by comparing its path in a mag- 
netic field with its path in an electro- 
static field. Then assuming the charged 
particle hypothesis, it should be possible 
to calculate the velocity of the particles 
in the deflectable rays from the radio- 
active substances. This has been done by 
M. Becquerel. The curvature of the path 
in the magnetie field can be measured 
without much difficulty, but the deflection 
in the electrostatic field is very small. 
The difficulty of the experiment is also in- 
creased by the complex character of the 
radiations, making it uncertain if rays of 
just the same kind are being observed in 
the two fields. Some confidence, how- 
ever, must be ț laced in the results, though 
they give for the velocity of the particles 
an astounding figure, about half the veloc- 
ity of light. How from a quict, peaceful 
bit of white salt particles can be shot off 
with such a velocity as this remains for 
explanation. The ratio of the charge to 
the mass of the particles is of the same 
order as in the case of the cathode rays, 
another evidence that the atomic charges 
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are invariable and inseparably connected 
with the particles. 

By measuring the rate at which a charge 
is imparted to a conductor, and then us- 
ing the values of the velocity and of the 
ratio of the charge to the mass determined 
as above, the kinetie energy per second of 


the particles emitted may be calculated. — 


For a square centimetre surface of a very 
active radium preparation it has been 
found to be 5.1 ergs per second, or five- 
ten-millionths of a watt. The mass of the 
particles, calculated from the same data, 
is exceedingly small, the loss from a 
square centime:ire of surface being some- 
thing like a milligramme in a thousand 
million years. M. Becquerel observes that 
it is of the same order as the evaporation 
of certain odorous bodies. 

Professor Rutherford and Mr. McClung 
made last year some interesting experi- 
ments on the energy required to produce 
ionization of gases by cathode and X-rays. 
Assuming that the same energy is re- 
quired to produce ionization by the Bec- 
querel rays, they estimate that a square 
centimetre surface of a thick layer of 
uranium oxide gives off energy at a rate 
not less than 10" calorie per secend, 
which is sufficient to raise the tempera- 
ture of one gramme of water one degree 
centigrade in 3,000 years. In the case of 
radium, 100,000 times as active as uran- 
lum oxide, the energy given off is not less 
than 3,000 calories per vear for a gramme 
of substance. The value for the energy 
is 40 or 50 times as large as the value 
mentioned above, obtained by the other 
method. ‘That the amount of energy con- 
cerned is so small emphasizes the extreme 
delicacy of the photographie and ioniza- 
tion tests. 

SECONDARY RADIATIONS. 

X-rays impinging on some substances 
induce secondary radiations, and it was 
soon found that the Beequerel rays also 
possess this power, with the important 
difference that the secondary radiations 
induced by the Becquerel rays continue 
after the action of the primary rays has 
ceased, which is not the case with those 
induced by the X-rays. These secondary 
radiations affect photographic plates and 
ionize gases. The radium preparations 
are the most active in producing second- 
ary radiations, and the effeet is produced 
equally well in the case of such different 
substances as platinum, zine, bismuth and 
even paper. Up to a certain limit the 
intensity of the secondary rays increases 
with the time of exposure to the radium ; 
after the removal of the radium the in- 
tensity gradually weakens, disappearing 


altogether after some hours. The source 
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of the secondary rays was thought to be a 
fine dust which escapes from the radium 
and settles on neighboring bodies, but it 
can not be removed by washing, and the 
radium rays have the power of imparting 
it even after passing through metal 
screens. It seems, too, that this power of 
emitting radiations may even be imparted 
to gases. A number of substances may be 
made strongly radio-active by precipita- 
tion from solutions containing small 
amounts of the most active substances, 
and several times these temporarily active 
substances have been mistaken for com- 
pounds of new elements. It is not yet 
known to what extent the secondary radia- 
tions are like the primary, for their in- 
tensity is so small that a comparison is 
dithcult. 

Thorium oxide gives off a remarkable 
vapor or “emanation” which causes a 
secondary radio-activity. This 
emanation can pass through paper and 
even very thin metal. It gradually 
ditfuses itself throughout the air and is 
carried about by air currents. Air con- 
taining the emanation retains its elec- 
trical conductivity for as long as 10 min- 
utes after the thorium oxide is removed, 
though ordinary ionized air loses its con- 
ductivity in a few seconds. The emana- 
tion is not removed from the air by draw- 
ing it through wool or bubbling it through 
water or sulphuric acid. Any substance 
charged with negative electricity collecte 
and concentrates the emanation, becom- 
ing very radio-active after a few hours in 
the presence of thorium oxide. Sand- 
papering or treatment with sulphuric acid 
removes the emanation from a platinum 
wire on which it has been concentrated. 
On afterward evaporating the acid a radio- 
active residue may be obtained. The 
thorium emanation much resembles a fine 
radio-active dust. 

NATURE OF THE RADIATIONS AND SOURCE 
OF TIIEIR ENERGY. 

We may say then that for one compo- 
nent of these complex radiations a satisfac- 
tory explanation is offered. This compo- 
nent is of the same nature as the cathode 
rays, and consists of a rapidly moving 
stream of minute material particles, each 
having its charge of negative electricity. 
Another component is similar to the X- 
rays, and is probably a phenomenon of the 
ether rather than of ordinary matter. 
Perhaps this component is produced by 
the action of the first component, as the 
X-rays are produced by the action of the 
cathode rays. For the rest no satisfactory 
explanation has been given. Many of the 
secondary effects seem to result from & 
fine dust emitted from the radio-active 
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substance. Possibly there is only a single 
primary radiation, the rest being second- 
ary effects, as the cathode rays generate 
the X-rays and these in turn generate 
their complex secondary radiations. 

The chemical nature of the radio-active 
substances or elements is still little under- 
stood, nor is it surprising when one con- 
siders the difficulty of working with sub- 
stances occurring in such minute quanti- 
ties as these. Only one new element, 
radium, is definitely established. Hof- 
mann and Strauss thought they had 
isolated another new radio-active element, 
but while still claiming the new element, 
they now admit that it is not radio-active. 

The question of the source of energy in 
these radiations is yet unanswered. Is 
the energy potential in an unstable molec- 
ular or atomic structure, or is it sup- 
plied continuously by outside sources? In 
the first case, how long will the energy 
last? In either case, is it a property that 
matter in general may under proper condi- 
tions assume, or is it, as it seems, restricted 
to a very few peculiar elements? Heat or 
cold, high or low pressure, has little in- 
fluence on the emission of the rays. Mme. 
Curie once put forth the hypothesis that 
perhaps the radiation is induced in the 
radio-active elements by a sort of trans- 
cendental radiation more penetrating than 
the X-rays and pervading all our space. 
Professor Geitel found that if so, the ex- 
citing radiations penetrate easily hun- 
dreds of yards of rock, for radium was 
still active at the bottom of the deepest 
mine to which he had access. Finally, 
the study of the radio-active substances 
will surely lead to a better knowledge of 
that which is the subject of much of the 
physical research of to-day, the intimate 


structure of matter. 
_ odb. —- 2s 


Electrical 
Patents 


For some time Mr. Edison has been 
working to improve galvanic or storage 
batteries, with a view to increasing the 
permanency of the same while decreasing 
the weight. To this end he devised a cell 
wherein the metals, cadmium and copper, 
are employed as the elements in an alka- 
line electrolyte, whereby a very permanent 
cell was secured, having the initial and 
final states of the electrolyte the same. 
Furthermore, it was capable of storing a 
greater amount of energy per pound per cell 
than batteries commercially used before that 
time for the same degree of durability. 
Not satisfied with this, however, he has 
been seeking, by a great many experi- 
ments, for an element or compound cap- 
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able of being used in an alkaline electro- 
lyte, the heat of formation of whose oxide 
should be as low or lower than that of 
oxide of mercury. In this he has been 
successful, the result being the discovery 
of an element for furnishing the oxygen 
to the oxidizable element on discharge with 
even greater freedom than oxide of mer- 
cury. At the same time, the new element 
is less expensive, is of less weight, but 
greater permanency and greater insolu- 
bility in the electrolyte. He has been 
granted a broad patent on his new ele- 
ment, and the following extract from his 
patent specification clearly describes the 
method of manufacturing the same: 
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Eprcon’s STORAGE BATTERY PLATE. 
“In the manufacture of my new oxidizable 
element for use in a reversible galvanic 
cell I first preferably take monosulphide 
of iron and reduce it by a crushing opera- 
tion until the particles thereof may be 
passed through a screen having about 
40,000 openings per square inch, and I 
intimately mix about eight parts, by 
weight, of the powdered monosulphide 
with about two parts, by weight, of flake 
graphite of a size considerably larger than 
the perforations in the walls of the pock- 
ets or receptacles. Flake graphite being 
exceedingly thin and of large area gives 
an extensive conducting surface in pro- 
portion to its bulk and weight. This mix- 
ture is then moistened with a 20 per cent 
solution of potassic hydroxide, and the 
dampened mass is packed into the pockets 
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or receptacles of the proper plates by a 
suitable tamping tool. Owing to the want 
of flexibility of the graphite, the mixture 
packs to a hard, porous mass. The effect 
of electrolytic gasing, therefore, does not 
disintegrate the mass as a whole when 
properly compressed. After each pocket 
or receptacle has been tightly packed with 
the mass almost to its top, a wad of asbes- 
tos fibre about a quarter of an inch in 
thickness is introduced into the pocket or 
receptacle above the mass, and on top of 
this packing is placed a strip of sheet 
nickel entirely covering the asbestos 
and filling the mouth of the pocket, which 
strip is permanently secured in position 
by nickel wires threaded through the 
openings near the top of the pocket, as 
shown in the illustration. The ele- 
ment thus formed is subjected to- electro- 
lytic oxidization in a solution of potassic 
hydroxide, whereby sulphur will be set 
free and combining with the alkali forms 
a sulphide of potassium, which diffuses out 
of the mass, while the iron is converted to 
a ferrous oxide thereof. This diffusion of 
the alkaline sulphide out of the plate is 
hastened and facilitated by subjecting the 
contents of the plate to alternate oxide- 
tion and reduction by alternately revers- 
ing the oxidizing current, and by several 
of these operations the whole of the sul- 
phur will be eliminated and the element 
will be ready for use after the iron has 
been reduced to the metallic state. Since 
iron does not decompose water, there will 
obviously be no local action between it 
and the graphite. The oxide formed from 
the sulphide increases in bulk and being 
intermediately mixed with the graphite 
produces considerable pressure on the 
walls of the plate, which prevents any dis- 
turbance of the initial state of the mass, 
even when it is subjected to strong gasing 
within the pores by overcharging the ele- 
ment electrically. The object of using the 
monosulphide is to secure the greatest 
amount of iron oxide in the smallest space 
and in-a form capable of being reduced 
to the metallic state electrolytically. 
My attempts to utilize iron as the oxidiz- 
able.element in an alkaline reversible bat- 
tery were for a long time frustrated by 
the facts, determined dnly after exhaustive 
experiments, that dried oxides of iron were 
not reducible to any extent by the current ; 
that spongy iron reduced by hydrogen 
from different iron salts was not oxidizable 
to any considerable extent by the current ; 
that the hydrates of iron were very bulky 
and difficult of use without drying, which 
operation effected some obscure change 
therein to render them nearly inert in the 
presence of the reducing current; that 
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bulky ferric oxide was not capable of any 
considerable reduction by the current, and, 
finally, that ferrous oxide, though easily 
reducible, was very difficult to prepare on 
account of atmospheric oxidation. The 
formation of the ferrous oxide, in the first 
instance, within the pockets or receptacles 
did away with the objections due to the 
bulk of the hydrates, while the oxide thus 
formed is perfectly reducible by the cur- 
rent. Instead of forming the oxide in this 
way by oxidizing the monosulphide in an 
alkaline solution, it will be obvious that 
salts of iron, like ferrous chloride, may be 
packed with the graphite and when placed 
in an alkaline solution form chloride of 
the alkali and ferrous oxide of iron, the 
alkaline chloride diffusing out of the mass. 
The results, however, are not so good as 
when the sulphide of iron is used, since 
the quantity of finely divided iron pro- 
duced thereby is considerably less and is 
also less porous, offering, therefore, a re- 
duced opportunity for the solution to 
penetrate the mass and lowering, in con- 
sequence, its current-conducting capacity. 
Metallic iron, even, when finely divided, 
as produced by electrolytic reduction, does 
not of itself oxidize in solutions of the fixed 
alkalies, and the oxide of iron is not appre- 
ciably soluble. Compact, dense or non- 
porous iron—+t. e., iron having relatively 
large particles—when subjected to a 
powerful electrolytic oxidation forms 
a small quantity of a soluble ferrate of the 
alkali and dissolves in the electrolyte. On 
the other hand, finely divided iron ob- 
tained as described when subjected to elec- 
trolytic oxidation does not form a solu- 
ble ferrate, but is converted into the in- 
soluble ferrous oxide. My improved oxidiz- 
able element is, therefore, absolutely per- 
manent, so that in the operation of the 
battery the electrolyte is not changed at 
any stage of the working, and absolutely 
no deterioration of the iron element takes 
place. Having described the advantages 
and characteristics of and the preferred 
manner of making the oxidizable element, 
reference will now be made to the pre- 
ferred oxygen furnishing or storing ele- 
ment of the cell. I have discovered by 
experiment that the lower oxides of nickel 
and cobalt when in contact with a con- 
ductor in an alkaline solution can be 
almost wholly raised from this lower to a 
higher stage of oxidation electrolytically 
than is possible by chemical means and 
that these higher oxides revert to a lower 
stage by reduction with extreme ease, and 
availing myself of this fact I have con- 
structed an oxygen-storing element capa- 
ble of great capacity, of light weight and 
of high permanence. Neither the oxide 
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of nickel nor of cobalt is :ppreciably solu- 
ble in an alkaline electrolyte, and both 
nickel and cobalt give nearly the same 
voltage in use; but since nickel is less ex- 
pensive than cobalt I prefer to use the 
former element for the purpose. The 
preferred process for making the oxygen- 
storing element consists in first precipitat- 
ing either the monoxide or black hydrated 
dioxide of the metal—say nickel—in the 
usual way, washing the precipitate free 
from the products of the reaction, filter- 
ing off the liquid and drying off the pre- 
cipitate. The resulting dried hydrated 
oxide is then powdered very fine and is 
ready for use. Either oxide may be used 
with the same results. The process above 
outlined applies to cobalt as well as to 
nickel. About seven parts, by weight, of 
the finely powdered hydrate and three 
parts, by weight, of flake graphite are then 
intimately mixed and moistened with a 
small quantity of a strong solution of 
potassic hydroxide, so as to dampen the 
mass, which is then inserted in the pockets 
or receptacles of the proper plates in small 
quantities at a time and thoroughly 
tamped at each accession. Finally the 
mass is covered with a layer of asbestos, 
held in place by a plate of nickel secured 
in position by nickel wires, as I have de- 
scribed in explaining the make-up of the 
oxidizable element. The plates, the pock- 
ets of which are thus supplied with the 
mixture of the hydrated oxide and graph- 
ite, are then immersed in a solution of 
potassic hydroxide in water and subjected 
for a considerable time to an oxidizing 
current of about 50 milliamperes per 
square inch of surface, during which the 
oxide is either raised to a higher stage of 
oxidation than the black oxide (Ni,Qs) 
or else acts as an absorber of oxygen in 
some manner unknown to me. Whatever 
the action may be, the oxide so treated acts 
as a most efficient oxygen-storing element 
for commercial use in a galvanic battery. 
The object of employing graphite, which 
is not affected by electrolytic oxidation, 
is to offer a great extent of surface against 
which the whole of the oxide is in con- 
tact, a large conducting surface being nec- 
essary, since the electrolytic reduction and 
oxidation for practical purposes only ex- 
tend a small distance from the conducting 
surface against which the oxide is in con- 
tact. This is admirably effected by the 
use of graphite in its micaceous form, the 


proportions indicated being such as to 
practically imsure that the electrolytic 
action need not penetrate a greater dis- 
tance from the contact surface than the 
thickness of a single particle of the 
powdered oxide. Furthermore, there is no 
local action between the nickel or cobalt 
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oxides and the graphite. The reason why 
nickel hydrate is preferably used instead 
of other compounds of nickel is that the 
metal itself when finally divided (as ob- 
tained by reducing a nickel compound by 
hydrogen or electrolysis) is not oxidizable 
to any considerable extent when subjected 


_to electrolytic oxidation in an alkaline 


solution. The sulphide of nickel is not de- 
composed by electrolysis under the condi- 
tions of battery work, and the sulphide of 
cobalt only imperfectly. Hence the hy- 
drates are the most available compounds 
for use, since they do not become inert to 
the same extent as hydrates of the oxides 
of iron after drying, they are easily pre- 
pared, and by absorbing the solution they 
swell within the pockets or receptacles so 
as to insure intimate contact and stability. 
During the charging of the cell the absorp- 
tion of oxygen by the oxide of nickel or 
cobalt causes the oxide to further swell 


and bulge the pockets or receptacles out- 


wardly, and on discharge a proportionate 
contraction takes place. In order that the 
walls of the pockets or receptacles may al- 
ways maintain the desirable intimate con- 
tact with the active material, the pockets 
are, as stated, made of some highly elastic 
metal, such as hard rolled sheet nickel, so 
that at each contraction of the mass the 
pocket walls will by their elasticity keep 
in contact therewith. Having constructed 
the two elements of the battery as above 
explained, they are preferably utilized to- 
gether in a solution of 25 per cent of 
potassic hydroxide in water and the cell 
is ready for use, and when charged the 
iron is in the metallic form and the nickel 
or cobalt oxide is raised to the superperox- 
ide stage described. 

“Owing to several obscure reactions 
which take place when the battery is dis- 
charged, and also to a change of resistance 
within the electrodes, the voltage is varia- 
ble; but the average voltage over the whole 
discharge is about one volt, rising as high 
as 1.32 volts, and sometimes higher, when 
freshly charged. My improved battery 
can be overcharged, fully discharged, or 
even reversed and charged in the opposite 
direction without any injury. Over-gas- 
ing does not disturb the initial state of 
the materials in the pockets, all the ingre- 
dients are insoluble, the supporting plates 
are unattacked by electrolytic oxidation, 
and the whole operation is independent of 
the strength of the solution, so that the 
battery is of great permanence, while at 
the same time more energy will be stored 
per unit of weight than with any perma- 
nent practical combination heretofore sug- 
gested. I have constructed a battery as 
above described which gives an available 
storage capacity of one horse-power-hour 
for 73 pounds weight; but it may be 
made lighter without destroying its per- 
manent character. The specific magnetic 
metals are iron, nickel and cobalt. By the 
expression “oxide of a specific magnetic 
metal other than iron” as employed in my 
claims, I mean oxide of nickel, oxide of 
cobalt or a combination of such oxides. 
By the use of that expression it is my pur- 
pose to embrace and include generically 
both of these utilized oxides.” 
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Science 
Brevities 


Electrolytic Manufacture of Metal Papers 
—One of the most recent developments in 
the electrolytic manufacture of metal 
papers is embodied in a patent recently 
issued to Carl Endrumeit, of Berlin, de- 
scribing a continuous process for the pro- 
duction of metal papers or paper-backed 
foils, says a British contemporary. In 
this method an endless belt of metal moves 
past a rotary polishing roller, which re- 
moves stains or irregularities, then over 
a tank containing a dilute solution of 
potassium trisulphide, with which the 
polished face of the belt is moistened by 
means of a cylindrical brush. A layer of 
sulphide, imperceptible to the eye, but 
sufficient to prevent too close adherence 
of the metal afterward deposited, is thus 
made to form upon the surface, after 
wiping and rinsing the belt dips into the 
first plating vat and receives, over the sul- 
phide, a thin coating of nickel, then into 
a second vat, where this film is reinforced 
by a heavier deposit of copper. This is 
followed by more brushing and rinsing, 
and a coating of glue is evenly applied to 
the layer of copper, a strip of paper is 
fed upon it from a roll, and belt, deposit 
and paper pass together through rubber 
compressing rolls and a drying chamber. 
As the deposited film adheres far more 
strongly to the paper backing than to the 
polished and treated metal belt, the fin- 
ished metal-faced paper can be easily 
stripped and wound, while the belt passes 
again to the polishing roll and the electro- 
plating vats. Using a polished cathode 
belt, it is claimed that a paper with a bril- 
liant nickeled surface is obtained, and by 
the addition of mercaptans or other sul- 
phur compounds to the glue the backing 
adheres so strongly that the product is 
thoroughly serviceable. 


Electrolytic Ore Smelting— A report has 
recently been issued by the British consul 
at Milan on a new process of electrical 
smelting which has lately been experi- 
mented with in Italy. The report states 
that the process—known as Captain Stas- 
sano’s—is claimed to be economic. The 
tests were begun in Rome, but lately have 
been carried on under Captain Stassano’s 
personal superintendence by a company 
formed for the purpose at Darfo, in the 
province of Brescia, where a valuable 
water power is available. In the first 
place the ore is reduced to powder and 
then mixed with a certain proportion of 
powdered coal or charcoal, which is neces- 
sary for the production of carbonic acid 
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gas. For binding purposes from 5 to 10 
per cent of vegetable tar is added, and by 
subjecting the mixture to hydraulic press- 
ure it ig said to be effectually caked to- 
gether. This is then cut into pieces of 
from one and one-half to two inches 
square, which are put into the furnace. 
The smelting is brought about by intense 
heat produced by a voltaic are. The con- 
sul reports that at the end of last January 
a commission, composed of five well-known 
scientific men, witnessed a series of ex- 
periments with this process, and that they 
have reported that they consider the 
Stassano process to be industrially prac- 
tical. The opinion is held in other quar- 
ters, however, that, as yet, no adequate 
proof has been furnished that the new sys- 
tem will not cost more, rather than less, 
than the one actually in use. Moreover, 
its application with any prospect of 
success appears to be dependent on 
the possession of a very abundant water 
power at very low price for the pro- 
duction of the electrical energy, the 
consumption of which is said to be 
enormous. All things considered, con- 
cludes the consul, it would appear to be 
unadvisable to adopt Captain Stassano’s 
process until the possession of the advan- 
tages claimed for it have been much more 
clearly demonstrated. 


Electrolysis of Fused Salts—Ordinary 
experiments leave the question rather 
doubtful in how far, or under which cir- 
cumstances, Faraday’s law, which holds for 
solutions, can be applied to fused salts, says 
Engineering. The problem has been made 
the subject of a special study by Professor 
Richard Lorenz, of Ziirich, and his pupils, 
and the results are of considerable inter- 
est, since pyroelectrolysis is regarded with 
favor by many electrochemists. Various 
kinds of cells are employed for experi- 
mental purposes. The V-shaped tubes of 
glass or porcelain are placed in baths 
which may be heated to high tempera- 
tures. Such baths of oil, or of melted 
salts, will keep a fairly constant tempera- 
ture when heated by a Bunsen burner. 
Fletcher furnaces are more suitable, and 
very constant temperatures can be pro- 
duced in the electric furnaces of Lorenz, 
Helbig and Pliiss. These are carbon 
cylinders, packed on the outside with mag- 
nesia, and held above and below by wide 
copper strips, forming elastic rings; the 
porcelain crucible is placed within the 
carbon cylinder. For the highest tem- 
peratures the cylinder is pressed between 
carbon blocks with cooled copper elec- 
trodes. Melted zine chlorides, and the 
chlorides of magnesium, lithium, alumi- 
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num, likewise to a minor degree, behave 
so peculiarly when electrolyzed that it 
looks as if there existed two modifications 
of this salt. The electrolytically bad— 
though chemically almost pure—modifica- 
tion develops hydrogen at the cathode, and 
bluish clouds make their appearance, in- 
stead of metallic zinc, while little chlorine 
is generated at the anode, which glows 
like a Wehnelt interrupter, and becomes 
rapidly destroyed. That the trouble is 
caused by the last traces of water, which 
are retained by the chlorine with grest 
persistency, was long known and has been 
further proved by Czepinski and by H. S. 
Schultze. If the almost dry chloride is 
stirred with strong hydrochloric acid, and 
then evaporated to dryness, a good chlor- 
ide results for electrolysis; but this chlor- 
ide “ages” quickly, and reabsorbs moisture. 
The reason is that the reaction ZnCl, + 
2 H,O = Zn (OH), + 2 HCl proceeds 
more rapidly in the sense from left 
to right than in the opposite sense. 
But even in the absence of water, metallic 
chlorides, and particularly also iodides, 
undergo, in the fused condition, a kind of 
most undesirable dissociation. When lead 
chloride is kept in fusion over a layer of 
molten lead, the fused chloride will at 
first be quite clear. If the burner is 
turned too high brownish vapors rise from 
the lead, which become denser and darker 
as the temperature rises; on cooling the 
fused mass, they recondense again, leaving 
the chloride clear. The clouded chloride 
is unfit for electrolysis. There may be 
subchlorides in this cloud of vapor; but 
it is probably nothing but metallic lead 
which diffuses through the molten salt, 
and as this clouding is also called forth by 
the action of light, Lorenz thinks that the 
latent photographic image may be due to 
a solution of metallic silver in the silver 
bromide. Why does the diffused metal 
disturb electrolysis? The fused salt acts, 
according to Lorenz, as a depolarizer, both 
at the cathode and at the anode. At the 
cathode no metal is deposited before the 
mass has become saturated with metallic 
vapor, the current does not at once show 
its effects therefore. These vapors grad- 
ually penetrate to the anode, where chlor- 
ine, bromine or iodine are liberated, which 
now recombine with the metal. These 
latter polarizing effects are very strong, 
and it is owing to them that the electro- 
lytic efficiency may be very poor. Chlorine 
of lead boils at 956 degrees centigrade. 
At that temperature electrolysis is impos- 
sible, and the mass conducts the current 
like a metal, and not like an electrolyte. 
At 920 degrees the current efficiency is 
3.2 per cent; at 900 degrees, 12 per cent; 
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then the efficiency rises higher and higher, 
being 92 per cent at 540 degrees, which 
temperature is not much above the melting 
point of the chloride. These values were 
obtained by electrolyzing lead chloride in 
a V-shaped tube with bare carbon elec- 
trodes. The electrodes approach one an- 
other in the corner of the V, and from the 
cathode there the brown vapors spread. 
If these vapors are really responsible for 
the low efficiency, the current efficiency 
should improve when the vapors are pre- 
vented from diffusing over to the anode. 
Lorenz proved this by sheathing the cath- 
ode with a glass tube, from which only 
the ends project, and by further putting 
this tube, with its electrode inside a test 
tube; that is, a tube closed below, in which 
he made a round hole, however, about two 
inches from the bottom of the test tube. 
The anode is similarly sheathed. The ar- 
rangement would not strike one as par- 
ticularly suitable for electrolysis. But the 
efficiency rose to 99.5 per cent at 560 de- 
grees centigrade, and was still 96.8 per 
cent at 860 degrees. Faraday’s law, there- 
fore, remains valid under proper condi- 
tions, and the electrolysis of fused chlor- 
ides of the heavy metals assumes a decid- 
edly more promising aspect. 


Electric Dissipation at High Altitudes— 
The presence of ions in the air was sug- 
gested by the phenomena of photo-electric 
discharges observed by Elster and Geitel, 
and has been explained on the basis of the 
ultra-violet rays in sunlight, says the Elec- 
trician. Observations made on mountain 
tops are complicated by the increased elec- 
tric density inseparable from points and 
eminences, and these complications can 
only be removed by measurements made 
in balloons. Herr H. Ebert undertook 
two balloon ascents for fhe purpose of de- 
termining the conductivity of air at high 
altitudes. One of them was undertaken 
in the hot summer, and the other in win- 
ter, with snow on the ground. Even in 
the case of a balloon ascent a new com- 
plication might conceivably be introduced 
by a proper charge of the balloon itself, 
but the author made sure against that by 
bringing the inflated balloon into the 
neighborhood of the clectrometer, which 
showed no disturbance in consequence. 
The general observation made was that as 
the altitude increased the ratio between 
the rates of discharge of negative and 
positive electrification became more and 
more like unity, and at the same time 
both rates of discharge showed a notable 
increase. But the excess of positive over 
negative ions may often be felt at alti- 
tudes as great as 8,000 feet. 
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A New Central Energy Telephone. 


The accompanying illustration shows a 
compact and conveniently arranged cen- 
tral energy telephone set lately designed 
by the American Electric Telephone Com- 
pany, of Chicago. 


New Type oF CENTRAL ENERGY TRLEPHONE. 


This instrument is equipped with the 
gold electrode type of transmitter made 
by the American company and a cordless 
transmitter arm. It is claimed that this 
form of transmitter is a very powerful 


Arc LAMP ATTACHMENT. 


and satisfactory instrument, giving ex- 
ceedingly clear articulation. The receiver 
is of a new and attractive design, its hard 
rubber shell containing a double-pole 
horseshoe magnet. The magnet coils are 
carried in a nickeled containing-shell in- 
suring positive and changeless adjust- 
rent. No binding-posts are used on the 
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receiver, connection being made by means 
of German silver clamps on a fibre block. 
The switch-hook is of the long-lever, self- 
contained type, and is mounted in a metal 
base, making it very difficult to disturb 
its adjustment, though connection is made 
through the main spring or lever joint, 
the switching acting merely as a switch 
device. The moving contacts are all plat- 
inum tipped, and the instrument is sup- 
plied with two cells of an improved form 
of dry battery having long life and re- 
markably constant electro-motive force. 

Removing a single retaining-screw per- 
mits the front of the telephone to be swung 
on hinges and its interior exposed for in- 
spection or repair should this be necessary. 
The case is of an ornamental pattern, as 
the illustration shows, and is made in a 
number of hard woods. 
eae - 

A New Arc Lamp Attachment. 

Mr. William H. Fitzhugh, of Bay City, 
Mich., has devised an improvement in elec- 
tric arc lamps, the object being to provide 
an attachment by means of which open arc 
lamps may be converted into enclosed 
lamps. To this end a plate is secured 
to the bottom of the ordinary lamp frame, 
the adjustable carbon passing through the 
centre of the same. A pair of ears is 
located upon the under face of this plate 
or disk, and a yoke is pivotally hung from 
the ears. A circular globe having an 
open upper end is arranged in the yoke, 
with its open end bearing against the un- 
der face of the plate, which plate is pro- 
vided with an annular rib and packing 
that form a practically air-tight joint. 
The globe is held in place by a stem slid- 
ably mounted in the lower end of the yoke 
and having a spring-pressed cup at its 
upper end that bears against a knob or 
lug arranged upon the lower end of the 
globe. The entire device may be readily 
attached to any existing lamp, and the 
globe removed or replaced by releasing 
the cup therefrom, and swinging the yoke 
to one side. 


—_————8 @& e 


Under a French process, wood, treated 
to a bath of magnesium sulphate, is said 
to become fireproof. Lead electrodes are 
used, the one being separated from the 
other by a sail-cloth diaphragm. A di- 
rect current of 110 volts is passed through 
the wood, which extracts the sap and re- 
places it by non-inflammable salt. It is 
said that the process has been successfully 
applied to the manufacture of paving 
blocks. The rate of energy is about half an 
electric horse-power at 20 to 30 volts per 
cubic metre. The treatment of the wood 
lasts about 48 hours. 
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COMMERCIAL NEWS 


z DOMESTIC ano EXPORT 


It is said that the Oudh & Rohilkand 
Railway, of India, is contemplating the 
purchase of avout $10,000 worth of electric 
fans to be used in its various offices. 


The Mexican National Telephone Com- 
pany has been chartered at Dover, Del., with 
a capital of $1,000,000. The company will 
engage in the telephone business in Mexico, 
and will construct, maintain and operate 
telephone exchanges throughout the differ- 
ent states of the Republic. 


The city of Simla, India, is to be lighted 
be electricity. The government electrical 
engineer of Bengal, Mr. Meares, has recently 
made a report suggesting that power could 
be secured from the falls of the river Nanti. 
He estimates that the total cost of the elec- 
tric light scheme would be $225,000. 


The several large freezing works of the 
Nelson Brothers, of London, located in the 
various parts of New Zealand, will be oper- 
ated in futu-« by electric power, which will 
drive the hoists and subsidiary machinery. 
Electric motors will be installed to take the 
place of long lengths of steam pipe and 
auxiliary steam engines. 


A new concern has recently been incor- 
porated in London for the purpose of oper- 
ating electric light systems and electric rail- 
ways in various parts of England and Scot- 
land. It is known as the Urban Electric 
Supply Company, Ltd. The cost of the lines 
which the syndicate proposes to construct 
will be over $1,500,000. 


The cities of Padang and Djokjakarta, in 
the Dutch East Indies, have granted con- 
cessions to H. R. der Mosch and H. Jul 
Toostenz for the construction and operation 
of electric light and power plants in those 
cities. Padang is the largest city on the 
west coast of Sumatra, and has about 30,000 
people. Djokjakarta has a population of 


85,000. 


A bill has passed the British House of 
Lords and been accepted by the committee 
in the House of Commons, providing for the 
construction of an electric railway under 
the Solent. The tunnel will be seven and 
one-half miles in length and the total cost 
will be $3,000,000. The maximum period for 
the completion of the scheme has been fixed 


at seven years. 


It is stated that the city of Paris is to 
have another underground railway which 
will cross the city from north to south, the 
present line, which was opened last year, 
crossing from east to west. The depth of 
the new road varies from 26 to 120 feet, and 
it will be four miles in length. The cost will 
be about $7,000,000, and the motive power 


will be electricity. 


At a recent meeting of the Stanley Electric 
Manufacturing Company, at Trenton, N. J., 
a decision was reached to increase the capi- 
tal stock from $1,250,000 to $2,000.000. Cir- 
culars have been mailed to stockholders noti- 
fying them of this increase of capital. Seven 
thousand five hundred new shares will be 
issued, and each present shareholder is en- 
titled to six-tenths of one share of the new 
stock for each share now held. 


In New Zealand the city council of 
Dunedin is considering the proposition to 
adopt electric traction. The representative 
of the Westinghouse interests in New Zea- 
land has submitted a report recommending 
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the overhead trolley system. It is proposed 
to secure the power from the falls of the 
Taieri River by means of turbines, trans- 
mitting it electrically to Dunedin. The es- 
timated cost of the enterprise is $1,000,000. 


According to Consul-General Guenther, of 
Frankfort, Germany, the demand for elec- 
tric ventilators in British India is far in 
excess of the supply. He says that American 
ventilators are being introduced to a limited 
extent, the trouble being that the people of 
British India prefer ventilators with larger 
blades than the American generally manu- 
factures. He believes that by meeting the 
peculiar demands of these people a large 


, market could be secured for the American 


products. 


The Russian Government has just awarded 
a contract to the Lidgerwood Manufacturing 
Company, of New York, for equipping the 
battle-ship Retvizan with a marine cableway 
for coaling at sea. This battleship {s now 
being built at the Cramp’s shipyard in 
Philadelphia. The cableway is to be oper- 
ated by electric motors, and may be worked 
at sea as well as being used as a hoisting 
device for taking coal from a collier along- 
side in the harbor. The battle-ship will be 
able to coal from a sailing ship towed by it 
as well as from a steam collier towing the 


warship. 


July 4 was celebrated at Columbus, Ga., 
by starting the machinery in a half million 
dollar electrical cotton mill. Two years 
ago Mr. F. B. Gordon, of that city, began 
the organization of a company to erect 
a large cotton mill, the machinery of 
which should be driven entirely by elec- 
tricity. Boston capitalists became interested 
in the scheme and the result is one of the 
best equipped cotton factories in the coun- 
try. Power and light are furnished by the 
Columbus Power Company, a new concern 
which has just established a large plant on 
the Chattahoochee River, near the city of 


Columbus. 


Under a charter secured at the last session 
of the Canadian Legislature, the Montreal 
Light, Heat and Power Company has been 
organized. The new concern proposes to 
bring about the consolidation of all the tram- 
ways, lighting and power plants, and interior 
navigation companies of the Dominion. It 
nas already absorbed several concerns and 
has secured the right to supply electric light 
and power to the city of Montreal and the 
surrounding district. Under its present 
charter the company is authorized to operate 
within a radius of 100 miles of Montreal. 
Among the promoters of the enterprise is 
Senator Forgoe, president of the Montreal 
Street Railway and also president of the 
Richelieu & Ontario Navigation Company. 


The Imperial Manufacturing Company has 
asked for a franchise from the St. Paul 
authorities to build a half million dollar 
plant for furnishing electric light and power 
for businesss concerns and residences, and 
also for supplying steam heat and power for 
business concerns. President M. D. Flower, 
of the company, in speaking of the com- 
pany’s plans, recently said: “The fran- 
chise we ask will conflict with that of the 
gas company without doubt, but there is no 
reason why there should not be competition. 
Many St. Paul people want electric light in 
their residences, and we purpose to supply 
them. What we plan is to erect suitable 
power plants in the central part of the 
city, and to furnish electric light and power, 
steam and heat for both manufacturing and 
domestic purposes. If we can obtain a fran- 
chise we will equip the best plant that can 
be built. We shall also manufacture elec- 


trical appliances.” 


ELECTRIC LIGHTING 


The city of Albany, Ga., will build an elec- 
tric light plant. 

Doylestown, Ohio, is to construct an elec- 
tric plant to cost about $9,000. 


It is said that an electric light plant will 
be constructed at Haywards, Cal. 


Shepherdstown, W. Va., has voted to issue 
bonds for the construction of an electric 
light plant. 

The Nova Scotia Steel Company is increas- 
ing its electric light plant in the works at 
New Glasgow. 

Business men of Clarinda, Iowa, have sub- 
scribed $15,000 for the purpose of erecting 
an electric light plant in that town. 


In Sardis, Miss., the Sardis Electric Light 
and Power Plant has been organized and 
will construct a plant to cost $9,000. 


The Citizens’ Mill and Elevator, Water 
and Light Company, of Bardwell, Ky., is 
preparing to build an electric light plant 


there. 


The Schofield Woolen Company, of 
Oshawa, Canada, is constructing a new light 
plant which will furnish lights for its 


factories. 


The town of Ellisville, Miss., has awarded 
a contract to the Newman Spranley Com- 
pany, Ltd., of New Orleans, La., for the con- 
struction of a $12,850 electric light plant. ` 


The Imperial Manufacturing Company has 
asked for a franchise in St. Paul, Minn., 
and proposes to spend about $500,000 in the 
erection of a plant for furnishing light, heat 
and power. 

The citizens of Manistee, Mich., at a re- 
cent election voted to issue bonds for a 
municipal electric lighting plant. The 
present commercial plant may be purchased 
and improved. 


The Woodstock Electric Light Company, 
of Woodstock, Va., has awarded a contract 
to the General Electric Company, of Balti- 
more, to erect a complete electric light sys- 


tem in that town. 


The Ginzel Construction Company has been 
organized at Detroit, Mich., for the purpose 
of building electric and gas lighting plants 
and doing construction work. The capital 
of the company is $10,000. 


The Electric Light Company, of Hodgen- 
ville, Ky., will at once begin the erection of 
a power-house. The company has entered 
into an agreement with the town trustees 
to light the town for a period of five years. 


The Westinghouse Electric and Manu- 
facturing Company has been awarded the 
contract to build the electric plant for 
the large office building which Mr. H. C. 
Frick will erect in Pittsburgh. The con- 
tract is a large one and the machinery and 
dynamos will be specially constructed. 


Capitalists from Indiana are applying to 
the council of Greensburg, Pa., for fran- 
chise to construct a large electric light and 
power plant in that city to compete with 
the company which recently grew out of 
the consolidation of the Westmoreland plant 
and the plants at Irwin, Jonneth and Manor. 
The new concern will be known as the 
Allegheny & Westmoreland Heat, Light 
and Power Company, and proposes to oper- 
ate in all towns within a radius to 25 miles 


of Greensburg. 
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ELECTRICAL SECURITIES 


The condition of the market for the last 
week has not been marked by any feature of 
great interest. The present seems to be a 
time at which the movement of the market 
reflects the general feeling that it is wise 
to call a halt, and reckon, as accurately as 
may be, what the future has in store. A 
somewhat unsatisfactory condition of things 
obtains in the West, where continued hot 
weather has worked large damage to crops, 
and in the East the steel strike is still un- 
settled. The first ground swell of the ap- 
proaching political campaign is also being 
felt, while the. financial condition and gen- 
eral lack of prosperity of important foreign 
nations all counsel considerable thought be- 
fore investments are made rashly. Our ex; 
port market is very strong, but some ob- 
servers believe that a settlement of the dif- 
ficulties in which Great Britain is now 
plunged and the policy of our great manu- 
facturing rival, Germany, may unite in the 
future to curtail this important outlet for 
American goods. Meanwhile, however, 
there can not be said to be any lack of con- 
fidence and business is pursuing the even 
and uneventful course which generally 
marks the summer holidays. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 20. 

New York: Highest. Lowest. Closing. 
B’klyn R.T............- 79 7414 774 
Con, Gas. ...ceeeeeeeeee 215L6 21uly 215 
Gen. Elec....... ......- 260 245 255 
Man. Bl. ccsisacces sano 12°34 11334 118 
Met. St. Ry. .........065 lilly 4 16844 
Third Ave R R......., ... l 123 
Kings County tilectric.. ... ses 205 
N. Y. & N. J. Tel. Co... ... p 175 


Telep., Tel & Cable Co. ... : 


A slight period of speculative activity has 
marked Western Union this week. The story 
of a consolidation of this company with the 
American Telephone and Telegraph Com- 
pany is generally disbelieved. 

The Metropolitan District Electric Trac- 
tion Company has been incorporated in Lon- 
don with a capital of $1,000,000, with Mr. 
C. T. Yerkes as chairman, and Mr. J. M. 
Brown, president of the Maryland Trust 
Company, secretary. 

The Interstate Telephone Company of 
New Jersey has elected Mr. H. H. Hammill 
president. 

In the fiscal year of 1899-1900 the Metro- 
politan Street Railway showed net earnings 
of $7,616,943. In the nine months, ended 
March 31, 1901, a gain of $188,000 in net 
earnings was shown. 

For the 11 months, ended May 31, 1901, 
the net earnings of the Brooklyn Rapid 
Transit Company increased $371,038. 


Boston, July 20: Closing. 
Am. Tel. and Tels si eckiciewilsesanyeeiiedbie 162% 
Erie Tel.....530%% <iseeeseees gf BAAD Rt an ans 5N 
New Eng. Tèl ssa sends Sevesad airs nace nue c 135 
Mass Elec. pf. .cccu5erseue se seew penser ue ses 94 
Westivg. Nifg. DO 2s eneaateeb ta ves 4s 6. S50 sor TuLG 
Edisona Hlee. i660 cw ics coocices eves. ein gp iesune 260 


Secretary Burroughs, of the New England 
Electric Vehicle Transportation Company, 
has notified stockholders of a dividend in 
liquidation of $2.50 per share. Stockholders 
are urged to deposit their certificates as soon 
after Wednesday, July 24, as possible. 


Philadelphia, July 20: Closing 
Elec. Co, OF Ai ..... asi deleds cde tae bie oan ear ive 
Philadelphia Elec ...........000. 00. 5 wees 534 
Union Traction....... esssessessescsesances 27 
United G. I. CO ic oe oes be eels caw Sa eens: 116 
Elec. Sto. Bat. C....... 00. cece eee e cee Th 
Elec. Sto. Bat. pf........ cece cee ee ee ees 75 


The Consolidated Telephone Company, 
with a capital of $6,000,000, succeeding the 
Schuylkill Valley Telephone Company, is to 
take over the Interstate Telephone and Tele- 
. graph Company of Pennsylvania; the 
Standard company, of Bucks County; the 
Lehigh company, of Allentown; the Anthra- 
cite company, of Hazleton; the People’s 
company, of Wilkesbarre; the Lackawanna 
company, of Scranton; the Carbondale com- 
pany, and the Overland company, of Lehigh- 
ton. This company will have close traffic 
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relations with the Interstate company of 
New Jersey, and the Keystone company, of 
Philadelphia. 


Chicago, July 20: Closing. 
Chicago Edison Light ............. ccc eee eee 18u 
Central Union Telephone...............0000. 36 
Chicago Telephone............ccccseeccceeee 275 
Un. Tra. scese erised titaania inian RE 20 
Un: Trac: plo ee carne eae ce eeaee dinss anes 6l 
Me ropolitan El.. ..... esessessssssesee 20s Bu 


It is stated that the Electric Railway 
City & Suburban, of Cleveland (belonging 
.to the Everett-Moore Syndicate), will be 
merged into a  $150,000,000 corporation. 
Over 25 different city and interurban lines 
have been secured in the states of Michigan 
and Ohio, forming almost the belt around 
Lake Erie and Port Huron to Buffalo, lead- 
ing southward to Cincinnati, Cleveland and 
Pittsburgh. One thousand two hundred and 
fifteen miles are in operation and 400 more 
are under construction, while the total earn- 
ings of the separate companies’ present sys- 
tem at this time amount to more than $10,- 
000,000. 


PERSONAL MENTION 


MR. MAXIME REBER will probably suc- 
ceed Judge J. M. Thomas as manager of the 
United States Telephone Company, of Cleve- 
land. l . 


MR. NATHANIEL THAYER has been 
elected a director of the American Tele- 
graph and Telephone and the American Bell 
Telephone companies. 


MR. I. K. ROBINSON, the Westinghouse 
representative in Bolivia, Chili, is visiting 
the United States looking after some im- 
portant contracts for electrical equipment 
which will be used in South America. 


MR. ARCHER HARMAN, managing di- 
rector of the Ecuadorian Association, Ltd., 
of 33 Wall street, New York city, sailed 
from New York last week for Guayaquil, 
where he goes to look after the establishing 
of an electric traction system and lighting 
plant. 


MR. R. T. SCOTT, of Oxford, Ohio, who 
has for two years been superintendent of 
the Knoxville Electric Light and Power 
Company, of Knoxville, Tenn., has been ap- 
pointed assistant to Manager Shepard, of the 
Cleveland office of the General Electric Com- 
pany. 


MR. F. P. VALENTINE, who recently re- 
signed his position as superintendent of 
telephones of the New York, New Haven & 
Hartford Railroad, has been appointed super- 
intendent of exchanges of the New England 
Telephone and Telegraph Company, with 
headquarters in Boston. 


MR. W. GRATZ, who has been connected 
with the International Correspondence 
Schools, Scranton, Pa., has resigned to ac- 
cept a position with Mr. Elmer G. Will- 
young, New York, maker of electrical meas- 
uring instruments. Mr. I. McC. Bean, 
formerly of the Dickson Manufacturing 
Company, has succeeded Mr. Gratz as editor 
of Science and Industry. 


OBITUARY NOTICES 


JUDGE D. A. RUSSELL, of Pomeroy, Ohio, 
treasurer of the Pomeroy & Middleport Elec- 
tric Railway Company, died suddenly in 
Cincinnati on July 12. In addition to his 
railroad interests, Judge Russell was con- 
nected with a number of enterprises in his 
section of the state. 


MR. THOMAS M. ROGERS, president of 
the Worcester Electric Light Company, died 
at his home in Worcester, Mass., on Tuesday, 
July 9. Mr. Rogers was a director in sev- 
eral banks, and was one of the largest real 
estate owners in his city. He was eighty- 
three years of age. 
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LEGAL NOTES 


THE MONTREAL COURT OF AP 

has confirmed the verdict of a ra a 
awarding $5,000 damages against a light 
company to the widow and children of a 
hotel keeper who was killed by taking hold 
of an electric lamp. The court held that the 
company was Ltound to provide a safe cur- 
rent for the lamps installed in the premises. 
It was supposed that during a rain-storm 
ai unusual Current escaped to a frayed wire 
leading to the house from a point just be- 
low the transformer, or that at the time the 
deceased took hold of the lamp the wire got 
some or all of the current from a powerful 
feed wire, which passea near. The burden 
of proof was upon the company to show that 
the leak of current did not come from its 
wires. 


THE MARYLAND SUPREME COURT has 
recently held, where a turnpike company had 
granted an electric railway company the right 
to operate its lines over the turnpike, “for the 
transportation of passengers and such 
bundles and parcels as are now customary 
to be carried on the city and suburban elec- 
tric railway lines,” that as it was intended 
that the turnpike company should continue 
the operation of its road for the transporta- 
tion of freight, and as it was not the general 
custom of electric railway lines to run 
freight cars, and as there was no evidence 
at the time of making the contract that the 
turnpike company had knowledge of the run- 
ning of such cars by the electric railway, 
the railway company was therefore not en- 
titled to run a car designed for general 
freight. 


IN THE CASE OF THE DETROIT, FORT 
WAYNE & BELLE ISLE RAILWAY COM- 
PANY vs. the Commissioner of Railroads, the 
Supreme Court of Michigan has sustained the 
law whicn authorized the railroad commis- 
sion of the state to prescribe safeguards at 
wie crossings of electric and steam railroads 
and to apportion the expense of providing 
them. An order was made by the comm1ls- 
sioner for safety gates at the Clark avenue 
crossing of the tracks of the Union Terminal] 
Association in the city of Detroit and for de- 
railers in the tracks of the street railroad 
company, such gates and derailers to be 
operated by a watchman from a tower, and 
the expense of construction, maintenance 
and operation to be equally divided between 
the two companies. It appears that the 
Union (steam) line was the last one built, 
and on account of this the electric line 
claimed that it could not be required to 
pay any part of the expense, but the Court 
holds that the statute applies to the case. 


THE SEABOARD TELEGRAPH AND 
TELEPHONE COMPANY, of New York, has 
secured a writ of mandamus, from Judge 
Garrettson, of the Supreme Court, directing 
Commissioner Kearney, of the Department 
of Public Buildings, Lighting and: Supplies, 
to permit it to repair its line in Queens 
Borough. This permit was refused two 
years ago by Deputy Commissioner Fowler, 
of Queens, because the Seaboard had aban- 
doned its lines, and its poles and wires were 
down, and in the meantime the New York 
& New Jersey Telephone Company had con- 
structed a parallel line. The charter of 
Greater New York forbids the erection of two 
lines of poles bearing conductors of a like 
class in any street or avenue, and the Deputy 
Commissioner held that the reconstruction 
of the Seaboard’s lines would be a viola- 
tion of this provision of the charter. Judge 
Garrettson ruled that the Seaboard was 
owner of a franchise to build and operate 
its lines; that there was nothing fo show 
it had lost this right; that the wires and 
poles were a menace, and therefore the 
line should be reconstructed in order to re- 
move lability of accident or injury to the 
public: that the Seaboard was not answer- 
able for there being parallel lines, inasmuch 
as its lines were first construeted. The man- 
damus was therefore granted. 
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ELECTRIC RAILWAYS 


Trolley lines will soon connect the Ken- 
tucky towns of Lexington, Georgetown and 


Paris. 

The electric railway system of Victoria, 
British Columbia, is being extended at a cost 
of $100,000. 


The Birmingham, Ala., Electric Railway 
Company proposes to construct a line from 
Pratt City to Wilam, Ala. 


The Montreal Street Railway Company, 
Montreal, Canada, has purchased the Park 
& Island Railway and suburban lines, at 


a cost of $1,100,000. 


Work has been commenced on the electric. 


street railway line between Alliance, Ohio, 
and Sebring. The length of the line will 
be about four miles. 


The city council of Terrell, Tex., has been 
asked by R. D. Wortham, representing a 
combination of St. Louis capitalists, for a 
street railway franchise. 


The Quakertown Traction Company, of 
Quakertown, Pa., is contemplating the con- 
struction of a trolley line from Doylestown 
to Perkasie and Quakertown, Pa. 


An electric railway will be built from 
Green Castle to Pen-Mar, Pa., a distance of 
14 miles, by the Chambersburg, Green 
Castle & Waynesboro Railway Company. 


It is stated that the Wheeling Traction 
Company of West Virginia will extend its 
lines from Martin's Ferry to Brilliant, Mingo 
Junction, and Steubenville, Ohio, at an early 
date. 


About a mile of the electric road from 
Little Falls to Herkimer, N. Y., has been 
graded. Rails and ties for the entire dis- 
tance have been ordered for immediate de- 


livery. 


The Covington & Erlinger Street Railway 
Company, of Cincinnati, Ohio, has com- 
menced the work of constructing an elec- 
tric railway between Erlinger and Cin- 
cinnati. 


The Indianapolis, Danville & Western 
Traction Company proposes to build an in- 
terurban electric line from Indianapolis to 
Danville. Cincinnati capital is promoting 
the enterprise. 


The work of surveying the new electric 
trolley road between Seymour and Ansonia, 
Ct., has been commenced. The construction 
of the line will begin as soon as the engi- 
neers have finisned. 


The syndicate owning the Madison, Wis., 
street railway and the Kilbourne City power 
plant has decided to build an interurban 
line between Madison and Janesville, Wis., 
by way of Edgerton. 


The Schenectady Electric Company, of 
Schenectady, N. Y., has begun an extension 
of its line to Scotia. The road will be 
rapidly pushed forward, and will be finished 
in the course of a few weeks. 


At Coldwater, Mich., work has been com- 
menced on the Battle Creek, Coldwater, 
Electric Railroad. Poles are being dis- 
tributed along the route and work will be 
pushed as rapidly as possible. 


At a recent meeting of the village board 
of Pittsfora, N. Y., the application of the 
Monroe County Belt Line Electric Railway 
Company for a franchise to run the road 
through the village was granted. 


The State Board of Railway Commis- 
sioners of New York has granted to the 


_Oneonto, Cooperstown & Richfield Springs 
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Railroad Company a permit to increase its 
capital stock from $750,000 to $1,000,000. 


New York capitalists have secured right 
of way for an interurban line from Fond- 
du-Lac to Oshkosh, Wis., a distance of about 
20 miles. Work will begin on the line this 
fall and will be rapidly pushed to comple- 


tion. 


The Amsterdam Street Railway Company 
has been granted a franchise by the town 
of Amsterdam, N. Y., to extend its lines 
through the town along the turnpike to 
the Schenectady County line just west of 
Hoffmann’s. 


A Chicago syndicate has filed a petition 
with the city council of Valparaiso, Ind., 
asking for a franchise for an interurban 
car line connecting that city with Chicago, 
Michigan City, Laporte, Hammond and 
South Bend. 


The Sauk Power and Traction Company 
has petitioned the council of Baraboo, Wis., 
for a permit to construct a line of electric 
railway through that place. The line will 
connect Devil's Lake and the dells of the 
Wisconsin River. 


Arrangements have been perfected for the 
extension of the trolley service from Pater- 
son, N. J., to North Paterson, and it is said 
that the plan contemplates the extension 
of the system to Ridgewood, in Bergen 
County, at an early date. 


Parker & Company, financiers of Indian- 
apolis, Ind., have secured the franchise 
which was granted to Mr. Mitchenor, of 
Indianapolis, last fall, to build a road from 
Valparaiso to Michigan Beach. The line 
is also expected to have connections with 
Chicago and cities in northern Indiana. 


At the first annual meeting of the direc- 
tors of the Des Moines, Nevada & Eldora 
Railway Company, held at Des Moines, Iowa, 
July 3, the following officers were elected: 
H. H. Pope, Des Moines, president; W. P. 
Swansee, of Nevada, vice-president; D. F. 
Kaufman, treasurer; G. B. Hippe, secretary. 


At Stevens Point, Wis., the common 
council has granted the Wisconsin Valley 
Lighting and Power Company a franchise 
to construct and operate an electric rail- 
way through the city. The company will 
build a line from Stevens Point to Grand 
Rapids, and the work will commence in 
September. 


The Northern Ohio Traction Company 
has secured from the city council of Wads- 
worth, Ohio, a franchise for its lines through 
that city. Wadsworth will be on the line of 
the Canton, Akron & Massillon Railway Com- 
pany, in which the Ohio Traction Company 
is interested. Rights of way have been se- 
cured for almost all of the entire route. 


The People’s Railway Company, Wilming- 
ton, Del., has decided to double the capacity 
of its power station and the necessary ma- 
chinery will be ordered at once. The ad- 
ditional machinery will necessitate the en- 
larging of the power-house and will con- 
sist of three engines, three dynamos, and 
some additional boilers. The new machinery 
will give the company a capacity for hand- 
ling 200 cars. 


The board of supervisors of San Jose, 
Cal., has granted a petition to George T. 
Dunlap for three more electric franchises. 
The proposed lines will run from San Jose 
to Santa Clara and Alviso, from Santa 
Clara to the county line on the north in 
the direction of San Francisco, and from 
San Jose to Los Gatos by way of Camp- 
bells. Under the terms of the franchise, 
work must begin on these roads within six 
months. and must be completed within two 
years, or the franchise will be forfeited. 
The length of the entire system will be 90 
miles, : f 
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NEW INCORPORATIONS 


ST. JOSEPH, MO.—Column Mercantile 
Company. $25,000. Incorporators: B. J., 
John and Martin Dunn. 


JOLIET, ILL.—Chicago & Joliet Electric 
Railway Company has increased its capital 
stock from $605,000 to $2,300,000. 


McLEAN, ILL.—Palmer-Darnell Electric 
Company. $10,000. Incorporators: H. M. 
Palmer, W. C. Darnell and F. W. Aldrich. 


EAST ST. LOUIS, MO.—Union Traction 
Company. $50,000. Incorporators: William 
K. Murphy, W. S. Wilson and W. L. McCan- 
dles. 


MECHANICSVILLE, IOWA—Mechanics- 
viile Telephone Company. $3,500. George 
W. Fall, president; Charles E. Gould, secre- 
tary. 

McNABB, ILL.—McNabb Mutual Tele- 
phone Company. $2,500. Incorporators: 
Jobn N. Wilson, W. L. Mills and Vivan 
Haws. 


CHARLESTON, ILL.—Consumers’ Gas, 
Fuel and Electric Company. $5,000. Incor- 
porators: Joseph Cluke, Charles V. Newman 
and others. 


RALEIGH, N. C.—The Rockingham Com- 
pany. To develop water power and operate 
mills and electrical plants at Spray, N. C. 
Capital, $100,000. 


JEFFERSON CITY, MO.—Charles S. Lyttle 
Telephone Company. $5,000. Incorporators: 
Charles S. Lyttle, W. E. Johnson, William 
Bevens and others. 


TRENTON, N. J.—Toulumne Power and 
Development Company. To manufacture 
electricity. $250,000. Incorporators: Edward 
B. Hawkins, Alfred G. Brown, Herbert S. 
Murphy. 


OKLAHOMA CITY, OKLA.—Long-distance 
Telephone Company. $5,000. Directors: 
George Todd, Oklahoma City; E. D. Nimmas, 
Roff, Indian Territory, and F. Noble, 
Shawnee. 


COLUMBUS, OHIO—Columbus, Newark 
& Eastern Traction Company. $10,000. In- 
corporators: R. H. York, H. J. Uhl, A. C. 
Collins, N. T. Horr, and A. R. Horr, all of 
Cleveland. 


TRENION, N. J.—United States Power 
Company. To build steam engines and other 
machinery. $200,000. Incorporators: J. 
Wesley Allison, Kenneth McLaren and Will- 
iam M. Malloy. 


LOS ANGELES, CAL.—The San Ber- 
nardino County Traction Company, which 
is backed by the citizens of Redlands, Cal. 
To build a trolley line connecting Redlands. 
San Bernardino and Colton. 


MADISON, WIS.—Luxemberg Telephone 
Company. To build telephone lines in 
Kewaunee and Brown counties. $1,000. In- 
corporators: Dr. Felix Moraux, F. H. Pat- 
terson, Peter Boucher and A. J. Peterson. 


COLUMBUS, OHIO—The Marysville, Dela- 
ware, Sunbury & Mt. Vernon Railway Com- 
pany. To operate an electric road between 
Marysville and Mt. Vernon, through the 
counties of Union, Delaware and Knox. 
$10,000. Incorporators: B. L. McElroy, F. D. 
Simons, T. A. Simons, C. E. Miles and J. W. 
Holcomb. 


JAMESTOWN, N. Y.—Home Telephone 
Company. To operate a telephone system 
in Cattaraugus and Chautauqua counties, 
N. Y., and warren and Erie counties, Pa. 
$200,000. Directors: Julius V. Aulnet, Jr., 
E. E. Nash, C. B. Selby, G. B. Devoe, War- 
ren, Ohio; P. G. Hoyt, M. N. Skiff and E. P. 
Putnam, Jamestown. 
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TELEPHONE AND TELEGRAPH 


Norwood, Pa., has granted the United and 
Keystone State Telephone companies per- 
mission to erect lines through its streets. 


The Seattle Automatic Telephone Com- 
pany has notified the city that it has 300 
telephones in operation—the number re- 
quired by its franchise. 


The Enterprise Telephone Company, 
Montgomery County, Md., is contemplating 
the establishing, in Rockville and Laurel, 
of telephone exchanges equipped with long- 
distance instruments and metallic circuits. 


At a recent meeting of the Union Telephone 
Company, at Alma, Mich., a dividend of 
two per cent was declared, and it was voted 
to increase the capital stock of the company 
to $200,000, for the purpose of extending its 
lines in the territory north of Lansing. 


The Stoddard Telephone Construction 
Company has been granted a franchise by 
the common council of Munroe, Mich., for 
a telephone system in that city. The com- 
pany is composed of local capitalists and 
will connect with the lines of the United 
States Telephone Company. 


Mr. Charles E. Hull, of Salem, Mo., has 
secured from the board of supervisors of 
Clinton County a franchise to construct a 
telephone line along the highways of that 
county. The system will be operated in con- 
nection with the system of Marion County, 
which is owned by Mr. Hull. 


The work of building the telephone line 
of the Stark County Telephone Company 
from Canton to Alliance, Ohio, was com- 
pleted last week, and the new line was 
opened for business. Two pairs of copper 
wires have been strung and more will be 
added as the business demands. 


Fifteen northern Indiana telephone com- 
panies have been consolidated under the 
name of the American Home Telephone 
Company. The new combination will have 
working arrangements with the People’s 
Telephone Company, of Detroit, and other 
Michigan companies connected with the 
Michigan Association of Independent Com- 
panies. 


The Interstate Telephone Company of 
New Jersey has purchased a controlling 
interest in the Paterson, Passaic & Subur- 
ban Telephone Company, of Paterson, N. J. 
The Interstate company, which has been 
trying to reach Jersey City, now has fran- 
chise rights as far as Rutherford. At a 
meeting of the company’s stockholders at 
Trenton, N. J., on July 17, a proposition was 
ratified to increase the capital stock to 
$5,000,000. 


The Citizens’ Telephone Company, of 
Houston, Tex., is making some extensive 
improvements in its lines. Three miles of 
underground cables will be laid on streets 
which the city is to pave this year. The 
company has the principal interest in the 
toll line which is now being constructed be- 
tween Houston and Beaumont, and it is 
probable that it will construct a similar 
line between Houston and Galveston before 
the close of the year. 


It is reported that a plan is on foot for 
the consolidation of eight independent tele 
phone companies of eastern Pennsylvania. 
The company which will absorb these con- 
cerns is the Consolidated Telephone Com- 
pany, with a capital of $6,000,000. The new 
system 1s to include the Interstate Tele- 
phone and Telegraph Company of Penn- 
sylvania; the Standard Telephone Company, 
of Bucks County; the Lehigh, of Allentown; 
the Anthracite, of Hazleton; the People’s, of 
Wilkesbarre; the Lackawanna, of Scranton; 
the Carbondale, of Carbondale, and the Over- 


land, of Leughton. 
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AUTOMOBILE NOTES 


The Electric Vehicle Company, of New 
York, is shipping a lot of automobiles to the 
City and Suburban Electric Carriage Com- 
pany, of London. 


At a recent meeting of Chicago auto-. 
mobilists Mr. Hibbard gave an interesting 
exhibition of the ease with which his ma- 
chine, being driven at a rapid rate, might 
be stopped. It is said that his motor, going 
at 35 miles an hour, was stopped inside of 
100 feet. 


United States Consul-General Guenther, of 
Frankfort, Germany, reports that the Eagle 
Velocipede Works of that city have built an 
automobile for fire departments. The ma- 
chine carries four men, has a speed of 11 
miles an hour, and is expected to be used in 
rendering the first aid in case of fires. 


The good roads of Sweden are inviting 
the introduction of the automobile. A French 
company proposes to establish a line of 
motors in Stockholm for public hire, and a 
syndicate has also been formed to run pas- 
senger and baggage cars in the northern part 
of Sweden to handle the tourist traffic. 


An automobile auction which was recently 
attempted .n New York city proved a failure, 
and the experiment will probably not be 
tried again for some time. The failure of 
the scheme was no doubt very gratifying 
to dealers who remember what havoc these 
auction sales played with the bicycle bus- 
iness a few years ago. 


An automobile stage line will soon be in 


operation between Sheridan and Buffalo, 
Wyo., a distance of 50 miles. The stage 
will have accommodations for nine people 
and their baggage and is expected to make 
the round trip each day. The weight of the 
vehicle is 1.500 pounds and it will be pro- 
pelled by a 10-horse-power gasoline motor. 


Increased interest in automobiles is mak- 
ing itself felt in the Patent Office at Wash- 
ington, whither inventors are hurrying with 
all sorts of devices for improving motors 
and parts of carriages. Five special ex- 
aminers are kept busy and four separate 
divisions have been organized to which 
automobile patent papers are referred. 
These four divisions handle electric motors, 
steam motors, gas motors and compressed 
air motors. It is said that the only time in 
the history of the Patent Office when any 
department was more severely taxed than 
the automobile department is at present, 
was when the bicycle craze was at its height 
a few years ago and 10 men were kept busy 
handling the patent claims for bicycle parts. 


INDUSTRIAL ITEMS 


GEORGE WEBSTER, Christiana, Pa., is 
placing on the market the Diamond cord 
adjuster for the arranging and placing of 
incandescent lamps at any height. 


THE STANLEY ELECTRIC MANUFACT- 
URING COMPANY, Pittsfield, Mass., last 
week voluntarily advanced the wages of its 
operatives in all departments five per cent, 
and granted a half holiday on Saturday. 


THE UNION MICA COMPANY, 56 Pine 
street, New York announces that it is now 
prepared to fill orders for mica at par- 
ticularly low prices. The company also 
announces that it is its own miners of mica. 


THE ELECTRIC APPLIANCE COM- 
PANY, of Chicago, is manufacturing the 
Eaco visual signal telephone switchboard. 
The company claims that this device gives 
the same service as an electric light board 
and does away with its disadvantages. 


THE O. C. WHITE COMPANY, Worcester, 
wiass., has an exhibit at the Pan-American 
Exposition of its standard adjustable elec- 
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trical fixtures, including some new types of 
this equipment. Its exhibition is in. the 
northeast corner of the Electricity Building. 


THE CENTRAL ELECTRiC COMPANY, 
of Chicago, Ill., sales agent for the well- 
known Okonite wire, reports a brisk demand 
and large sales of same. The company car- 
ries a large stock of this brand, as well as 
cheaper grades of rubber-covered wire, and 
also bare copper, double galvanized, tele 
phone magnet and annunciator wires. 


THE GENERAL ELECTRIC COMPANY 
has prepared a catalogue of its lightning 
arresters for continuous and alternating- 
current circuits, which contains descriptions 
and diagrams of these devices, with a beau- 
tifully illustrated and well-written article 
on “Thunder-storms,’ by Mr. A. F. Sims, 
the local for2cast official at Albany, N. Y. 


D. M. STEWARD, Chattanooga, Tenn., ad- 
vises that owing to difficulty with the stock- 
holders the D. M. Steward Manufactur- 
ing Company, manufacturer of the lava 
electric insulators, will cease to exist after 
July, 1901, and that he will continue as sole 
manufacturer of this class of product under 
his own name with offices at 107 Chambers 
street, New York. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, who are exclusive 
territorial agents for the Western Telephone 
Construction Company. states that its tele- 
phone department is crowded with orders, 
and that it has been meeting with unusual 
success with the new central battery system. 
This company has been especially success- 
ful with this system in small exchanges. 
It states that wherever it has been installed 
it has given entire satisfaction in every way. 
It has recently gotten out a set of bulletins 


covering a number of entirely new telephone - 


devices, which will be mailed upon applica- 
tion. 


SIPE & SIGLER, Cleveland, Ohio, manu- 
facturers of the Willard battery at the pres- 
ent time, have under way the construction 
of 12 large plants of Willard batteries, in- 
cluding street railway batteries, central 
station batteries. large isolated lighting 
plants and batteries in government coast 
defense work. The latest contract is for a 
storage battery for the Cleveland Electric 
Railway Company, which will probably be 
the largest battery in street railroad serv- 
ice in the world. This battery will consist 
of 282 cells of 4,000 ampere-hours capacity, 
and will weigh nearly 500 tons when com- 
pleted. The Cleveland Electric Railway 
Company. for which this battery is to be in- 
stalled, owns and controls more than 200 
miles of street railroad. It recently in- 
stalled in one of its branches two Willard 
batteries, and to the satisfactory operation 
of the same is largely due the present large 
installation. 


THE LEHIGH VALLEY RAILROAD is 
offering special attractions to tourists visit- 
ing the Pan-American Exposition. This road 
maintains the famous “Black Diamond Ex- 
press,” which is one of the most unique and 
elaborately equipped trains in the world. A 
gentleman making this trip, even though 
recently he had been through the grand 
scenery of the Rocky Mountains and Yel- 
lowstore Park, was impressed with new en- 
thusiasm for the beauties of American 
scenery as he saw it along this beautiful 
railrcad. The rich and varied Wyoming 
Valley, often characterized as the “Switzer- 
land of America,” is traversed, and around 
Mauch Chunk. at the foot of the Blue Moun- 
tains, the trains of this railroad carry one 
to new and effective views. The route is 
then through one of the most artistic parts 
of the Empire State, near lakes Seneca and 
Cayuga, and thence to Geneva, Rochester and 
Buffalo. An attractive feature of the 
through trains on this road is that the din- 
ing service is a la carte, so that travelers 
may enjoy meals at the hour they please. 
At this season the company allows holders 
of season tickets and all passes a stop-off of 
10 days at Buffalo for viewing the Pan- 
American Exposition. 


— 


ESY 4 


types of 
$ in the 
Building 
IMP ANY 
the wel’, 
c demare 
ADF (ap. 
> Well as 
‘ire, and 
ad, tela 
6, 

MPANY 
ghtning 
ruating 
riptions 
a heay. 
article 
. Sins 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


Vou. XXXIX. No. 5. 


NEW YORK, SATURDAY, AUGUST 2, 1901. 


IssuED WEEKLY. 


ELECTRICAL REVIEW 


PARK ROW BUILDING 


13-21 PARK ROW # £- . NEW YORK 
P. O. BOX 339 7 
—. SY THE . 
ELECTRICAL REVIEW PUBLISHING 
_.~ COMPANY 


CHARLES W. PRICE 
a PRESIDENT ANO TREASURER 


STEPHEN M. GODDARD 
BSEActanv 


CHARLES T. CHILO 


TecnNicat EDITOR 


RUSSELL HOWLAND 
GENERAL REPRESENTATIVE 


1612-1613 MARQUETTE BLDG., CHICAGO 


LONDON OFFICE 
42 OLD BROAD STREET, LONDON, E. C. 


—— ee 


ee 


ALGISTERED CASLE ADDRESS 
‘“ELECTVIEW" - . NEW YORK 
TELEPHONE CALL, 21 ' CORTLANDT” 
(PRIVATE BRANCH EXCHANGE CONNECTING 


— ce ee M cd 


SUBSCRIPTIONS TO THE 


ELECTRICAL REVIEW 


One Year, United States and Canada - - - $3.00 
One Year, Foreign Countries - + . + + 6.00 
Single Copies. each - + - + e a «© - 10 


Copies oan be supplied for only one year back at 26 
Cents oach- 


TO ADVERTISERS 

CHANGES for advertisements sheuld be In this office 
by Friday noon fer the fellewing week’s issue. 

NEW ADVERTISEMENTS sheuld be In the office not 
later than Monday neon to insure publication in that 
week’s lesue. 


een ee 


- = e oe eee 


ae 


a ee em ee ma 


~_—, 


We hear a good deal from the news- 
papers about the genius of inventors or 
about such and such an inventor being 
a wizard or having remarkable creative 
qualities of brain. As a matter of fact 
this is not always or even generally the 
case. Genius is “the capacity for taking 
infinite pains,” and of this sort of genius 
the successful inventor must have more 
than his share. The history of nearly all 
the great inventions shows that they are 
products not of happy inspiration but of 
hard and devoted labor extending often 
over a long period and in the face of 
great difficulty. The real genius of the 
inventor is his ability to work—his pa- 
tience and industry and his indomitable 
perseverance under the most adverse con- 
ditions. E 


THE FOURTH AVENUE TUNNEL. 

A considerable discussion has lately 
sprung up in the daily papers of New 
York city concerning the condition of the 
tunnel leading northward from the Grand 
Central Station in New York city and the 
proper remedy to be applied. Two of the 
heaviest traveled suburban and through 
systems of railways in the world make use 
of this tunnel, and a very great number 
of trains pass through it, causing the air 
of the tunnel to be loaded with combustion 
gases, and making it exceedingly disagree- 
able, if not—at seasons of close weather— 
actually dangerous to traverse. T'he rem- 
edy universally suggested is electrie trac- 
uon. To this the railway managements 
interested are alleged to have replied that 
the operative conditions now existing can 
not be met by electrical appliances as they 
now exist. 

Leaving entirely aside the accuracy of 
this statement, it is exceedingly doubtful 
if it would be desirable under any condi- 
tions much longer to continue the operat- 
ing conditions which mark the station 
amd tunnel referred to, even with steam 
traction, The main difficulties with the 
Grand Central Station and its approaches 
are the handling of a very large number 
ef trains of different classes in an imade- 
quate vard and a “dead-end station.” Tt is 
not possible for a train to pass through this 
station, but it must back out after dis- 
charging its passengers, causing consider- 
ably more switching and handling than 
would be necessary if the station were of 
the through pattern, in which the tracks 
continue out both sides. The solution 
which seems most likely, therefore, to com- 
mend itself to railwav operators of expe- 
rience is the abandonment of the Grand 
Central Station as the actual terminus 
for local and through passenger business 
of the various railroads entering it, and 
the construction of a large through station 
with loop tracks and platforms at some 
voint in the northern part of the city 


where convenient connections eould bhe 
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made with the existing system of elevated 
railways, surface ears and the subway rail- 
In this 
way the serviee through the tunnels and 


road now under construction. 


to the present station at Forty-second 
street, as wel] as the local suburban serv- 
ice, could be maintained by electric trains, 
While the through expresses would be steam 
operated, as at present, to the transfer 
station. It is true that this plan would 
necessitate changing cars by th. passen- 
gers at the new station, but it is exceeding- 
lv likely that this change would be wel- 
comed, inasmuch as it would give passen- 
gers the opportunity to alight from the 
express trains and connect with any of the 
various focal transportation services that 
they might desire. Such a point as High 
Bridge recommends itself immediately for 
this purpose, there being abundant room 
for the construction of a large distribut- 
ing station on comparatively low-priced 
ground and easy connections with the 
various local transportation agencies men- 
tioned. 

Even, however, should it be determined 
not to abandon the Forty-second street sta- 
tion for express service, there seems no 
msurmountable difficulty in the wav of 
handling the express trains by electric 
l.comotives through the tunnels and prop- 
erly switching the steam locomotives to 
them at convenient points several miles 
out. The Baltimore & Ohio Tunnel Rail- 
road service in the city of Baltimore has 
been in operation constantly since 1895, 
and it is stated on competent authority 
that not one single train has ever been 
“lost? through its operation. At present 
an experiment with a sectional third-rail 
system is being undertaken in the en- 
deavor to cheapen the maintenance costs 
of the system of overhead construction or- 
iginally adopted, and which was necessar- 
ily somewhat erude, the art at the time 
of its erection being nowhere nearly so 
well developed as it is to-day. There 
would be no insuperable difficulty in con- 


structing an eftħeientand satisfactory over- 
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head system over the entire yards and ter- 
minal tracks and through the tunnels 
from the Grand Central Station to Mott 
Haven on one side and Spuyten Duyvil on 
the other. A large power plant would be 
necessary for the operation of these trains 
and, of course, the suburban service for, 
say, thirty miles out on the various radi- 
ating railroads would naturally be oper- 
ated by electricity if such a change is 
made. ° 

It is believed, confidently, that the ad- 
ditional cost of operation imposed by this 
system would be amply offset by the great 
gain in local passenger business that would 
follow it. It is a conservative estimate 
that Westchester County would increase 
in taxable valuation by an amount to be 
reckoned in hundreds of millions of dol- 
lars in case a better approach to it should 
be constructed. 


TELEPHONES AND THE PUBLIC. 
The relation of any telephone company 


to the general public is a subject about 
which much misunderstanding has been 
common and which is, as yet, perhaps, 
too little understood by both parties in 
interest. The very excellence of tele- 
phone service has bred captiousness of 
criticism in the public, which all too often 
finds expression in complaints for which 
The fact 


through the ageney of the 


there is no adequate ground. 
that one can, 
telephone, communicate to very great dis- 
tances and almost instantaneously, is for- 
gotten sometimes when the necessary de- 
lav, often of a few seconds, in obtaining 
connections causes an irascible subscriber 
to comment on the slowness of the tele- 
phone in general and of his local man- 
agement in particular. As a matter of 
fact the speed in telephone exchange 
service seems to be, in modern exchanges, 
| to be. 


With every subscriber that is added to 


about as high as it is likely ever 


the exchange service the complexity of 
the whole undertaking is increased and 
the difficulty 
through connection is made greater. As 


of promptly obtaining a 


exchanges have grown, and often as they 
have become hampered for lack of room 
for extension or from outgrowing their 
switchboard slight 

service have arisen, and these, 
recognized by the public, 


the 


capacity, delays in 


instantly 
have called 
extensive 


management 


down upon 
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blame when really the fault is in large 
part due to the users of the telephones 
themselves. There are just two ways to 
increase the speed of exchange service, or, 
in other words, to reduce the time re- 
quired to obtain an answer from the per- 
sons called. One of these is to introduce 
the best methods and cultivate the highest 
efficiency in the operation at the exchange 
itself. 
one is to train subscribers to answer the 


when the bell 
Of the delay in obtaining connec- 


The other and more important 


telephone immediately 
rings. 
tions perhaps two-thirds may fairly be 
said to belong to the called subseriber 
who takes his time about answering his 
calls. 

It is very likely that the future will see 
a great extension of telephone communi- 
cation. Indeed, the time is not so far 
distant when the telephone will become 
a common and necessary appurtenance 
of every residence and place of business 
having any claim to even moderate im- 
portance. This state of things will make 
the telephone exchanges of the future far 
more complex than they are now and, un- 
less some new methods which are not at 
present in sight are devised for handling 
exchange business, must inevitably lead 
to somewhat slower work in the exchange 
itself. This, certainly be 
more than offset by training subseribers to 
answer their calls with promptness, thus 
doing away with one of the most fertile 
causes for trouble between the central of- 
fice and its patrons. 


however, can 


The modern exchange switchboard is 
as nearly automatic as such an instrument 


can be. The time required to perform 


the necessary movements for making 
connections on it has been reduced to 
the absolute minimum, and the in- 


telligence required has been reduced in the 
same proportion. The pressure of busi- 
has compelled exchange 
managers to engage a better class of oper- 
ators to-day than was found in former 

This means more courtesy 
attention to subseribers’ 


ness necessity 


Vears, 
better 
greater 


and 
wants and 
the desired 
As a whole, telephone service has 
remarkably improved in the last five vears, 


alertness in giving 


service. 


but there has not been a corresponding 
improvement in the habits of telephone 
users, and it is to these that we must look 
in the future more than to the exchanges 
themselves for betterments tending to 
quicken the speed of the telephone’s oper- 
ation. 
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POLYPHASK TRACTION. 

From recent accounts in the lay press 
it appears that our European brethren 
in the craft have had much success 
with the operation of electric railways 
by polyphase used directly 
It is deeply to 
be regretted that this movement could 
not have been inaugurated i in this country 
where the conditions are,. if, anything, 
even more suitable for the application of 
alternating current to electric railroad- 
ing than thev are on une other side of ethe 
Atlantic. Sa. 

It is pretty well demonstrated that, for 
a crowded service of frequent trains mak- 


currents 
on the moving motors. 


ing many stops, the direct-current system 
ix better than any system using alternat- 
ing current which is at present possible. 
But when it comes to a question of. high- 
speed operation over Jong distances with 
few stops the reverse is true, and the alter- 
nating motor possesses points. of great 
superiority, not alone in its own operation, 
but also because the trouble, difficulty and 
expense of converter substations are elim- 
In tie United 
States we have many examples of the kind 


inated from consideration. 


of railroad upon which polyphase traction 


would prove most efficient and . satis- 
factory. A recent news despatch states 


Pacific: Railroad in- 
tends to equip with eleetricity its Rocky 
diffi- 


culty has been experienced in handling 


that the Canadian 


Mountain division whereon great 


freight by means of ordinary steam. lo- 


comotives. The grades are difficult, and 
trains have to be broken to allow the loco- 


motives to haul them; fuel is expensive 


and water power is abundant. Here, 
then, is an ideal situation. | To a lesser 


same is met in a number of 
our trunk-line railways operating across 
the Alleghany Mountains. Upon many of 
these lines there is a vast business in 
freight and passengers, particularly’ in 
heavy freights, ~The whole 
tendency of modern railroading has been 
to make the train unit for transportation 
of these gross freights as large as possible, 
and locomotives have grown until they are 
as heavy as the best roadbeds can safely 
bear. Even with these monstrous ma- 
chines, however, there is difficulty found 
in handling heavy freight trains, and 
helpers have to be employed on grades or 
trains have to be broken in two and han- 
dled in detail. 


degree the 


such as coal. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/MS—XXXVI. 


BY W. ELWELL GOLDSBOROUGH. 


When dealing with a system consisting 
of two parts, one a simple circuit in series 
with two branch circuits, it is best first to 
assume that a certain electro-motive force 
is impressed upon the branch circuits, 
and develop the phase diagram for the 
circuit as a whole in accordance with this 
assumption. A final adjustment of the 
diagram to the requirements of actual 
conditions can then be readily effected 
by making a proportional change in the 
length of each of the vectors. In the 
ptesent case, to determine the phase 
diagram which results when generator 
E! is acting alone, we will commence by 
assuming that 250 volts are impressed 
upon the branch circuits OA, and OA, at 
the terminal points O' and QO. Laying 
off, then, in Fig. 99, O’A equal to 250 
volts,.we can erect upon this vector the 
electro-motive-force triangles of the com- 
ponent circuits. Since, by Equation 54. 
the current flowing in the circuit OA, will 
be : : 

a 250 
L = ~ = 13.5 amperes, 
VEZ 416.6" 
the ohmic and reactance electro-motive 
forces present in the circuit will be respec- 
tively 113 and 224 volts; therefore, we 
can lay off oc, | equal to 113, and C VAY 
equal to 224; then, in phase with O'C,). 
the current vector O'B, can be laid off 
equal to 13.5. In the same way, the 
electro-motive-force triangle of the circuit 
OA; can be constructed, resulting in 
oc! = 224 volts. CIAS = 113 volts. and 
OB, = 9.9 amperes. 


' If, now, we take the resultant of the ` 


currents O'B,! and O BY. we find that they 
combine to give a current of 22.2 amperes. 
This current will be that flowing in the 
line OA, and through the armature of 
generator E'. To force this current 
through the resistance and reactance of 
the circuit OA, will require a considerable 
voltage. Its value is determinable by 
laying off ACi = I,'r, = 335 volts par- 
allel to O’C', and then erecting at C,! a 
perpendicular to AO = lfr, =335volte. 
A; A! = 474 volts will then be the electro- 
mony force required to set up the current 
1? in the circuit A,O. From the diagram 
now constructed, we find that these condi- 
tions will be imposed upon the system 
only when E = O'A' = 722 volts. ‘The 
data pertaining to the diagram is enon 
below under Case I.. 

Now, to construct the vector diagram 
which shows the exact ‘conditions which 


prevail when E! is developing an electro- . 


motive force of 1,200 volts, we must 
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lengthen the vectors of Fig. 99 in the 
ratio of 722 to 1,260. When this is ac- 
complished, the numerical result will be 
that given under Case III. ‘The diagram- 
matical result will be that shown in 
the left-hand part of Fig. 101. Here 
O'A! = E! = 1.200 volts. The current 
flowing in the generator armature = O'R, 
= 37 amperes. ‘The current flowing in 
the circuit OA, = O'B,! = 22.4 amperes, 
and, finally, the current flowing in the 
circuit OA, = O'B,! = 16.5 amperes. 
Wien the second generator E"' is de- 
veloping 1.000 volts and is impressed upon 
the system, the conditions are such that 
the circuit A;,O is in series with the par- 
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equal to O'R, = 23.8 amperes. ‘This is 
the current which flows through the cir- 
cuit A,O and the armature of alternator 
E™ To set up this current in A,0 re- 
quires an electro-motive force AAS. 
which is the resultant of the resistance 
electro-motive force: 


Ao = L'r, = $34 volts. and 
c, Mam es [Utes = 4G © 


Therefore, A,A = 596 volts. The 
electro-motive force BE which will pro- 
duce the results shown in Fig. 100 is 
O'A! = 825 volts, since this is the re- 
sultant of the partial electro-motive forces 
pill and A, ATP, 


DATA PERTAINING TO EXAMPLE 20. 


Case I.—Circuit No. I in series with circuits Nos. II and III in parallel. 


E' running. 
E! = 474 volts Er! = 345 volts 


E = 250 “ Evi = 1130 “ 
EJ = 50 “ Ey! = 224% 
and E! = 


Case I]. —Circuit No. IlI in series with circuits Nos. ] and IT in parallel. 


al : 
E'™! running. 
ry HI 
K! .= 250 volts Ey" = 179 volts 
(9 é ul sé 
E = 250 “Eyr = 110 
ee en ee 


II 
Ez = 179 volts 
. I 
Er 
ae | or 
Kye" = 266 “ 


Generator 


Ez! = 335 volts I j= = 22.2 amperes 


Kia = 224 W=13.5 “ 
_ Eg’ = 113 0% I= 9.9 


22 Y olts. 


Generator 


L! = 11.8 amperes 
220 © L" =13.2 “ 
T= 23.8 + 


| 


~I ~ 
and E = 825 volts. 


Case IiI.—Cireuit No. I in series with circuits Nos. [land IIT. 


ing 1,200 volts. 


3! = 988 volts Er! = 557 volts 
b= 416 Kr = 187 
Ki = 416 « Kyr = ute 


Case [V.—Circuit No. LH in series with 
developing 1.000 volts. 
E = 303 volts Er = 216 volts 
E, = 303 “ kr! = 133 “ 


43 
Case V.—Generators E! and E™ 
1.200 volts, and generator p" 
E, = 936 volts 
BK, = 426 “ 
i eed 


allel system consisting of OA, and OAy,. 
In dealing with this part of the problem, 
we can not do better than assume, first, 
an electro-motive force of 250 volts im- 
pressed npon parallel circuits ; therefore, 
in Fig. 100, O'A," is laid off to equal 
250 volts. Then, by applying equation 
54 in the determination of the current 
flowing in the circuit OA,, the electro- 
motive-force triangle O'C,'"A,'" is con- 
structed. Here O'B p” = 11.8 amperes, 
the initial value of this branch current. 
Similarly, the branch current set up in 
the circuit A,O = the vector O'B;™ = 
13.2 ampereg. 
these currents is to produce a line current 


amg synchronously. 
Í 1.000 volts. 


The combined effect of | 


Generator E! develop- 


Ka! = 557 volts 1 = 37.0 amperes 
E,c' = 372 “ I =224 | 
Ky = 187 “ 1, = 16.5 


circuits Nos. I aod II. Generator E!!! 


A] II a 

Ez" = 216 volts 1 = 14.3amperes 
Ea" = 267 «= 160 “ 
ba See pren Y 


Generator E! developing 


IL = 44.4 amperes 
i= 22:8 
hol: S 


Š ——m n ŘÁ aacsaa 
D ee 


Now. from Fig. 100 and the data just 
given (it is tabulated under Case II), the 
final vector diagram corresponding to the 
actual conditions which obtain when E! 
is developing, 1,000 volts instead of 825 
volts is determined by increasing the 
lengths of the vectors of Fig. 100 in the 
ratio of 825 to 1,000. The numerical 
result of this calculation is given under 
Case [V, and the graphical result is repre- 
sented in the lower right-hand part of 
Fiz. 101. The record now shows that 
the electro-motive forces acting on the 
parallel circuits are equal to 0’ au = 203 
volts. The electro-motive forces acting 
on the circuit A;Q are equal to 721 volts. 
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The branch current in OA, = 14.3 am- 
peres, and the branch current in OA, = 16 
amperes, while the armature current flow- 
ing in E' = 28.8 amperes. 

In Fig. 101 we have all the data pre- 
sented for the final solution of the prob- 
lem. In accordance with the rule, it is 
now only necessary. to take the vector 
resultant of the currents flowing in each 
of the three lines, and these resultants 
will give the final current values. When 
E! is acting, the current O’B/ flows in 
OA,, and when E" jg acting, the current 
O'B,"" flows in OA,; therefore. B,'"B,! 
equals, both in amount and phase position. 
the final current which will flow in the 
circuit OA,. In the same way, BB? 
which is the resultant of O'B,” and O'B.’, 
is the final value of the current flowing in 
the circuit OA,. Scaling the diagram, 
BB = 44 amperes and By Bt! = 31 
amperes, The current flowing in the 
circuit OA, is determined by taking the 
vector sum of the currents O'B, and 
O'B,"". Graphically, then, O'B, = 22.% 
amperes is the value of the current flow- 
ing in this circuit. 

Now, the electro-motive forces apparent 
at the terminals of the three component 
circuits can be determined either by ap- 
plying equation 54 and substituting the 
current and line constants of each circuit, 
or directly by graphical means. The 
former method gives us 


E, = 44.4 4 15° + 15° = 936 volts, 


936 volts as the final electro-motive force 
apparent at the terminals A, and O; and 
so on for the other circuits. 

(Graphically, we have that the drop in the 
circuit 4,0, due to E! acting alone, equal 
to the vector AVA‘, while the drop in this 
circuit, due to E acting alone, is equal 
to the vector O'A," Vaking the result- 
ant of these vectors, we have OA! equal to 
the electro-motive force sought, which, 
by measurement, is 936 volts. 

In the same way, the resultant of 
As AM and O'A : gives us OA"! equal to 
772 volts, the electro-motive force appa- 
rent between the points A; und O of 
Fig. 98; and, finally, taking the resultant 
of the electro-motive forces O'A, and 
O'A,'", we get CO’ equal to 136 volts, as 
the electro-motive force impressed at the 
terminals of the middle circuit. 

Finally, in Fig. 102, we have a clear 
representation of the vector relations of 
the several quantities involved, and, from 
this diagram, which is produced from 
Fig. 101, the phase relations of the cur- 
rents and electro-motive forces are readily 
determined. We see that OB, lags 45 
degrees behind OA! and 63 degrees ne 
O'A!. OB, lags 26 degrees behind OA 
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and only three degrees behind 0'A™. 

Finally, OB, lags 63 degrees behind OO’. 

Now, the power developed in the circuit 

OA, equals 

E, xX I, X cos $, = 936 x 44.4 x .707 = 

29,370 watts, 

the power developed in the circuit OA, 

equals 

E: X I, X cos ġ, = 126 xX 22.8 X .447 = 
4,340, 

and the power developed in the circuit 

OA, equals 

E, xX I; X cos ¢, = 772 x 31.0 x .894 = 
21,390, 

the sum of which is equal to 55,100 watts. 

On the other hand, since OB, is quite 

nearly in phase with O'A”! generator E'! 

develops 

E™ x I, x $ = 1,000 x 31.0 x .998 = 

30,700 watts, 

while, since OB, lags considerably behind 

OA, the generator E only develops 

E' x I, x $! = 1,200 x 44.4 x 458 = 
24,400. 

However, the combined power developed 

by the two machines is equal to the com- 

bined power absorbed in the three circuits, 

24,400 + 30,700 = 55,100. 

The figures here given are in line with 

the general suggestion made in connection 

with Fig. 103, when it was pointed out 

that a two-phase system, such as that 

diagrammatically shown in Fig. 98, does 

not admit of effective working when it is 

desirable to maintain an equal load on the 

two generators. This problem will be 

explained and dealt with more Jully. 


Do 


Electricity in Gold Mining. 


The Crown Mountain Gold Mining Com- 
pany, which is operating near Dahlonega, 
Ga., has recently solved the problem of 
sluicing its ores by the use of electricity. 
Twelve miles distant from the point where 
the coinpany is operating its mill there is 
a waterfall on the Chestatee River. An 
electric power plant was erected there, and 
a pumping station was placed on the banks 
of the river at the foot of Crown Moun- 
tain, and a 10-inch pipe was laid to a 
reservoir on the summit, 560 feet higher 
than the mill station. The reservoir has 
a capacity of 750,000 gallons, and the tri- 
plex pump, propelled by electricity, easily 
forces 1,500 gallons of water per minute 
up into the reservoir. This reservoir now 


furnishes an abundance of water for sluic- - 


ing of the ores of the company. - 

To produce -baryta by electrolysis 
heavy spar and coal are heated together 
in an clectrie furnace. Part- of the 


` barium sulphate is first reduced to sul- - 


phide, which then reacts with the ex- 
cess of barytes, forming baryta. When 
the cold mass is lixiviated the baryta can 
be crystallized out from the solution. 
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Wireless Telegraphy. 


Colonel Eugéne de Pilsondski, an en- 
gineer of the Russian Army, has recently 
made some interesting experiments, using 
the earth as a conductor. The apparatus 
was about one kilometre apart, and mes- 
sages were transmitted clearly, rapidly 
and without the slightest hitch. The cur- 
rent passes from the transmitter to an 
underground plate, and then to a box 
containing the insulating elemente, pitch 
and petroleum, whence it is carried to 
the receiver at a distance and read off by 
a Morse apparatus, which in turn repro- 
duces the communications transmitted 
back to the starting point. A demon- 
stration of the feasibility is shortly to be 
made between Paris and Compiégne, and 
immediately afterward between Paris and 
Brussels. The radius of action depends 
upon the power of the electrodes, but 
Colonel de Pilsondski declares that mes- 
sages can traverse not only mountains and 
streams, but more easily still the sea. 
With a potential of 1,500,000 or 2,000,000 
volts he maintains that messages can be 
transmitted from Havre to New York. 
This system, like that of Mr. Marconi, is 
based on the Hertzian waves. 


Simplitied Liquid Interrupter. | 
Herren D. A. Goldhammerand J.J. Aris- 
ton describe a new arrangement of Cald- 
well’s interrupter, which appears to have — 
some distinct advantages. It is thus de- 
scribed in one of Mr. Fournier d’Albe’s ab- 
stracts: The porcelain diaphragms are 
represented by the walls of porcelain beak- 
ers. The wall is bored down until it is thin, 
and then a small hole is punched into it by 
a light tap with a hammer on a needle. 
This gives holes from 0.2 millimetre to 
4 millimetres wide, with walls a few 
tenths of a millimetre thick. The dura- 
bility of the porcelain is something quite 
extraordinary, and indicates porcelain as 
the ideal material for interrupters of this 
kind. The beakers used by the authors 
are 10 cm. wide and 10 cm. high. This 
insures that for ordinary currents there is 
very little heating of the liquid. To still 
further reduce the heating the authors 
employ two or more cells in parallel, join- 
ing the inner vessels with a syphon. If 
the current passes in opposite directions 
in the interrupters any change of level in 
one of the inner vessels will be compen- 
sated by a rise or fall of the liquid in the 
other. As a further advantage, the resist- 
ance of the interrupter.is diminished. No 
cooling device is needed in this arrange- 


ment. -The liquid is covered with a layer 
of vaseline oil. The cost of the apparatus 
is trifling. 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER III--SOME APPLICATIONS OF THE THEORY OF ELECTROLYTIC 


Hiem TRACED in the preceding 


chapter how the theory of electro- 

lytic dissociation arose, and a few 
lines of evidence pointing to the conclu- 
sion that it expresses a great truth, we 
must now ask of what service the theory 
has been. Has it pointed out methods 
of dealing with new problems, or has it 
furnished us with new methods of dealing 
with old problems? Has it suggested new 
lines of investigation, or has it been able 
to correlate facts which were apparently 
disconnected? If it has accomplished any 
one of these things it is valuable; if it has 
accomplished more than one, so much the 
greater its value. 

In this chapter we shall aim to show 
how the theory of electrolytic dissocia- 
tion has been applied to a few problems, 
mainly of a chemical nature, and what is 
the character of the results obtained. 


THE NEUTRALIZATION OF ACIDS AND 
BASES. 


A chemical reaction which is about as 
familiar as any other is the neutraliza- 
tion of an acid by a base. It has long 
been known that whenever an acid and a 
base are brought together, each neutralizes 
the other and a salt is formed. The proc- 
ess of neutralization was looked upon as 
a special act for each acid and each base, 
the nature of the process depending upon 
the nature of the acid used and upon the 
nature of the base used. It was recog- 
nized, to be sure, that in neutralization of 
acids by bases water is always formed, but 
this was regarded as of secondary impor- 
tance. The formation of the salt was the 
important feature, and this was different 
for each acid or each base employed. The 
result of the study of neutralization was, 


then, the collection of a great mass of 


more or less disconnected details, between 
Which no very close relations were recog- 
nized, . 

Since the theory of electrolytic dissocia- 
tion was proposed, we regard the whole 
process of neutralization in an entirely 
different light. An acid is represented by 
the general expression, 


RH = R + H, 
where R is the negative ion (anion) and 
differs for every acid, the positive ion 
(cation) hydrogen is the same for every 
acid, and is the constituent which is essen- 
tial to acidity. Whenever we have an acid 
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in the presence of a dissociating solvent 
like water, we have hydrogen ions formed, 
and, conversely, whenever we have hydro- 
gen ions present we have acidity. A base, 
in terms of our theory, is to be repre- 
sented thus: 
R'OH = È' + 0H, 

R’ being the cation of the base, which 
differs for every base employed, and the 
anion, OH, is common to all bases. 
Wherever we have a base in the presence 
of water we have hydroxyl ions, and the 
converse is also true that wherever we have 
hydroxyl ions we have basic properties. 

What takes place, in terms of our 
theory, when an acid is brought in con- 
tact with a base? The anion of the acid, 
which, as we have seen, varies from acid 
to acid, and the cation of the base, which 
is the variable quality for the base, remain 
in exactly the same condition after the 
acid and base are brought into contact as 
before. The only act which takes place is 
the union of the hydrogen ion of the acid 
with the hydroxyl ion of the base, forming 
a molecule of water. These facts would 
be formulated thus: 


R+ H + OH +E = R+ R+ HO. 
This is very simple, but the fundamental 
question still remains, is it true? At first 
sight it appears that it can not be true, 
because we know that when an acid is 
neutralized by a base, a salt is formed. 
The above statements and the formula do 
not take into account at all the forma- 
tion of any salt. How is this apparent 
discrepancy to be accounted for? It is 
accounted for very readily on the ground 
that our earlier conceptions of the for- 
mation of salts from the action of acids on 
bases are in error. When a dilute solution 
of an acid acts on a dilute solution of 
a base, there is not the slightest reason for 
supposing that any salt whatever is 
formed; and we are dealing with dilute 
solutions of both compounds in order that 
both may be completely dissociated. It is 
true that we obtain a salt from the mix- 
ture of an acid with a base, by evapora- 
tion; but this does not prove, and, indeed, 
is not the slightest reason for supposing, 
that a salt exists as such in the dilute 
solution of the mixture. Indeed, if we 
take the very salt which is obtained by 
evaporating the mixture of the acid and 
base, and prepare a dilute solution of it, 
the solution will contain no molecules 


whatever of the salt, but only the ions 
into which the molecules have dissociated. 
This alone would show that the old con- 
ception of neutralization must be in error, 
and is a strong argument in favor of the 
general correctness of the view expressed 
by the above equation. 

We must, however, analyze the above 
conception more closely. According to 
the new view, all that takes place in the 
neutralization of an acid by a base is the 
union of the hydrogen ion of the acid with 
the hydroxyl ion of the base. This as- 
sumes, of course, that hydrogen and hy- 
droxyl ions in the presence of one another 
do combine. If we look around for experi- 
mental confirmation of this assumption, 
we find an abundance of it. Space will not 
permit of a discussion of these experiments, 
but there are no less than six or seven 
separate and independent lines of investi- 
gation, every one of which has shown that 
hydrogen and hydroxyl ions can not exist 
in the presence of each other to any appre- 
clable extent uncombined. Experiment 
and theory are thus in perfect accord on 
this point. 

Since the process of neutralization con- 
sists in nothing but the union of the hy- 
drogen ions of the acid with the hydroxy] 
ions of the base, then one process of neu- 
tralization is exactly the same as any other 
—the neutralization of any acid by any 
base is exactly the same as the neutraliza- 
tion of any other acid by any other base. 
This point can also be tested experimental- 
ly. If all processes of neutralization are 
the same, consisting in the formation of a 
molecule of water, then the heat which is 
liberated when an equivalent of an acid 
acts on an equivalent of a base must be 
the same as the heat set free when an 
equivalent of any other acid acts on an 
equivalent of the same or any other base. 
This conclusion is beautifully confirmed 
by experiment. It has long been known 
that the heat which is liberated when a 
dilute solution of a strong acid acts on 
a dilute solution of a strong base is a 
constant, independent of the nature of the 
acid, and independent of the nature of 
the base. This will be seen from the fol- 
lowing results: 


HEAT OF NEUTRALIZATION. 


HCl + NaOH = 13,700 cal. 
HBr + NaOH = 13,700 cal. 
HNO, + NaQHs= 13,700 cal. 
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Varying the nature of the base and 

keeping the acid constant, we have: 
HCl + LiOH = 13,700 cal. 
HCl + KOH = 13,700 cal. 
HCl + % Ba (OH), = 13,800 cal. 
HCl + ¥% Ca (OH), = 13,900 cal. 

The thermal measurements furnish a 
beautiful confirmation of the theory, be- 
ing constant, independent of the nature 
of the acid, and independent of the nature 
of the base, to within the limits of ex- 
perimental error. 

The story is, however, not yet complete. 
Suppose that either the acid or the base 
is not completely dissociated, and still 
more, that both are incompletely disso- 
ciated, what would take place, in terms 
of our theory, in these cases? 

If either the acid or base is not com- 
pletely dissociated, then, as the ions al- 
ready present are used up, more and more 
of the undissociated molecules will break 
down into ions, until the dissociation has 
proceeded to the limit, and the neutraliza- 
tion is complete. The dissociation of the 
originally undissociated molecules, how- 
ever, is accompanied by thermal change, 
heat being usually liberated as dissocia- 
tion proceeds, but in some few cases heat 
is absorbed. The heat of neutralization 
would, therefore, be accompanied by the 
heat of ionization of the compounds in 
question, and the heat of ionization varies 
with every compound used. 

In such cases, then, where either the 
acid or base is incompletely dissociated 
(and still more where both are incom- 
pletely dissociated), the heat which is set 
free when the two are brought together 
is not simply the heat of neutralization, 
but this, plus the heat of ionization, which 
is usually a positive quantity. | 

If we neutralize a weak* acid with a 
weak base, our theory would lead us to 
conclude that the heat set free would not 
be a constant for different substances, but 
would vary both with the nature of the 
acid and the nature of the base. 

And since the heat of ionization is 
usually positive, it would lead to the con- 
clusion that the heat of neutralization of 
weak acids and bases would generally be 
greater than that sdt free when strongt 
acids are neutralized by strong bases. The 
following facts confirm very beautifully 
the conclusions from the theory. 


HEAT OF NEUTRALIZATION. 
HF + NaOH = 16,270 cal. 
H,PO, + NaOH = 14,83v cal. 


CHC],COOH{ + NaOH = 14,830 cal. 


+$ Weak " acids or » eak bases simply mean substances 
which are only slightly dissociated. 

+‘ Strong `° means great dissociation. 

ł Dichloracetic acid. 
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The theory of electrolytic dissociation, 
then, not only applies to the cases where 
the heats of neutralization are constant, 
but is equally applicable to those other 
cases where the heats of neutralization are 
not constant, and which would appear at 
first sight to present exceptions to the the- 
ory. Indeed, all of these facts are neces- 
sary consequences of our theory, and it 
would be unfortunate for the theory if they 
were not just what they have been found 
to be. We thus see how the theory of elec- 
trolytic dissociation accounts for all the 
facts which are known concerning the neu- 
tralization of acids and bases; but it has 
accomplished what is of far greater impor- 
tance. 

As has already been stated, before the 
theory was proposed, each process of neu- 
tralization presented a new problem, 
depending upon the nature of the 
acid and the nature of the base used. 
It was recognized that water is always 
formed when acids and bases react, and it 
was supposed that there is some vital con- 
nection between all processes of neutrali- 
zation; but what this was, was not per- 
ceived. The problem was rendered still 
more difficult by the supposed fact that in 
the process of neutralization a salt is 
formed, and this must be different for 
every acid and base which is used. Since 
a different product is obtained with each 
process of neutralization, it seems im- 
possible to refer all processes of neutrali- 
zation to anything like a common cause. 

We now know that all processes of neu- 
tralization of acids and bases are essen- 
tially the same, consisting only in the for- 
mation of a molecule of water. A more 
or less heterogeneous mass of facts is re- 
ferred to a common cause, and thus cor- 
related in a manner which would have been 
impossible without the theory of electro- 
lytic dissociation. We shall learn that 
other great masses of facts have been dealt 
with in a similar manner, and generaliza- 
tions reached through this great generali- 
zation, which are, in fact, but corollaries 


of it. 


STRENGTHS OF ACIDS AND BASES. 


From the footnotes of an earlier part of 
this paper it would be gathered that there 
is a close relation between the “strength” of 
compounds and the amounts of their dis- 
sociation. ‘This subject is of such impor- 
tance that it must be taken up more fully. 
Before the theory with which we are deal- 
ing came into vogue, the term “strength” 
was applied to chemical compounds in a 
more or less indefinite way. Various 
methods were adopted and used for deter- 
mining the strengths of substances, and 
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the results obtained depended largely upon 
the method which was employed. It was 
thought for a long time that of all the 
acids, sulphuric is the strongest. This 
idea arose apparently from the fact that 
sulphuric acid is such a vigorous reagent 
on all forms of organic matter, and, fur- 
ther, because sulphuric acid readily re- 
places many other acids from their salts. 
This erroneous conclusion was, then, ar- 
rived at chiefly through a method which is 
not a sufficient test of the strengths of 
chemical compounds. This method is in- 
sufficient, chiefly because in the displace- 
ment of one acid from its salts by another 
acid a number of factors come into play 
besides the relative strengths of the two 
acids. Thus, one of the compounds may 
be volatile and escape from the field of ac- 
tion as soon as it is formed, and this alone 
is sufficient to determine the direction and 
magnitude of the reaction; or one of the 
substances may be insoluble, and, as is 
well known, this is quite capable of con- 
ditioning the entire course of the reaction. 
As an example of the first case, take the 
action of sulphuric acid on chlorides of 
metals whose sulphates are soluble. We 
know that sulphuric acid can drive out 
practically all the hydrochloric acid from 
such compounds, the latter escaping from 
the field of action as a gas as rapidly 
as it is formed. Examples of insolu- 
ble compounds being formed and con- 
ditioning the entire course of the reaction, 
are so numerous that it may seem super- 
fluous to select any one example. A whole 
class of illustrations is furnished by the 
action of the very weak acid, hydrogen 
sulphide, on the salts of strong acids with 
the heavy metals. Thus, hydrogen sul- 
phide will precipitate copper, lead, mer- 
cury, etc., as sulphides, from their salts 
with the very strongest acids, such as hy- 
drochloric and nitric. The number of il- 
lustrations of this principle is almost lim- 
itless; indeed, qualitative analysis in or- 
ganic chemistry is made possible by, and 
based directly upon, this principle. 
Enough has, however, been said to show 
that the method involving the displace- 
ment of one substance from its compounds 
by another is alone not a sufficient crite- 
rion of the relative strengths of the two 
substances. 

A number of other methods have been 
devised and used for determining the rela- 
tive strengths of substances, but these, like 
the above, are either insufficient in prin- 
ciple or are difficult to carry out in prac- 
tice. 

The theory of electrolytic dissociation 
has thrown entirely new light on this 
whole problem. The dissociation of the dif- 
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ferent acids has been worked out* on the 
one hand, and then their chemical activity, 
and the two sets of results have been com- 
pared. ‘The following are a few of the 
results which have been obtained for some 
of the more common acids. In column | 
are given the dissociations of the acids re- 
ferred to hydrochloric acid as 100; in col- 
umn II the chemical activity of the acids 
as measured by the velocity with which 
they are capable of effecting a certain 
reaction. 


l II 
Hydrochloric acid...........+- 100.0 160.0 
Hydrobromie “ ..........-.- 101.0 98.0 
Nitric E E 99.6 92.0 
Sulphuric E EE 65.1 73.9 
Acetic SOY naera ees 0.42 0.34 
Monochloracetic acid.......... 4.9 4.3 
Dichloracetic mS opinias 25.8 23.0 
Trichloracetic OES EET 62.3 68.2 
Oxalic OE EEES 19.7 17.6 
Succinic Or araa 0.58 0.50 
Tartaric Soh ah siete 2.28 2.30 


The agreement between the dissocia- 
tions of the acids and their chemical 
activity is unmistakable. 

The following are a few of the results 
which were obtained from some of the 
best known bases. Column I gives the dis- 
sociation, II the chemical activity: 


I lI 
Potassium hydroxide.............. 161.0 161.0 
Sodium a een enoi ae 149.0 162.0 
Ammonium *  œaessesesseeese 4.08 3.0 
Methyilamine....eses.essesesseee.. 20.02 19.0 
Eihylamine.........essosessossosos 20.0 19.0 
Dimethylamine. ... .sosssese. csee 23.05 22.0 
Trimethylamine........essesessees 9.07 7.08 


Tetraethylammonaium hydrosgide..- 128.0 181.0 
Here, again, an unmistakable agreement 
exists. 

To determine the relative strengths of 
compounds, at present, it is only necessary 
to measure ‘their relative dissociations ; 
but this is only a small part of the bene- 
fit to be derived from the theory in deal- 
ing with reactions in which these sub- 
stances take part. Let us take some re- 
action which is effected by all acids, say, 
the inversion of cane sugar in the presence 
of water. This reaction takes place in the 
presence of hydrogen ions—the common 
constituents of all acids—as follows: 


F ; 
Ci.H,0,, + H,0 + H = CoH yO. + 


CH.0, + H 
giving one molecule of dextrose and one 
of levulose. 

The velocity with which this reaction 
will take place, other things being equal, 
depends upon the number of hydrogen 
ions present; t. e., upon the dissociation 
of the acid. If we know the dissociations 
of different acids we can tell at once just 
how fast they would invert cane sugar, 
or accomplish any similar reaction; and, 


* One practical method of measuring dissociation was 
referred to in Chap. ii, based on the lowering of the 
freezing point of solvents by dissolved substances. This 
will be considered more fully, and another method de- 
seribed in Chap. vi. 
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conversely, we can measure the dissocia- 
tions of different acids by measuring the 
velocities with which they effect any given 
reaction like the above. 

The remarks which have just been made 
concerning acids apply with equal accu- 
racy to bases. Take any reaction which 
is effected by the hydroxy] ion—the com- 
mon ion of all bases—such as the saponifi- 
cation of an ester, which takes place in 
the sense of the following equation: 

CH,COOC,H, + NaOH = C,H,O0H + 

CH,COONa. 

The velocity with which this reaction 
will take place depends upon the number 
of hydroxyl ions present; ï. e., upon the 
dissociation of the base. If we know the 
dissociation of different bases we know the 
relative velocities with which they will ef- 
fect the above reaction; and, conversely, 
if we know the relative velocities with 
which any given bases will effect the above 
reaction we know their relative dissocia- 


tions or strengths; since the two are pro- > 


portional. 

We can thus use dissociation to meas- 
ure the chemical activities of substances, 
or we can use chemical activities to meas- 
ure dissociation, since, as we have seen, a 
proportionality exists between the two. 

CATALYTIC REACTIONS. 


We can not pass over the above reaction 
between cane sugar and water, in the pres- 
ence of acids, without making a slight di- 
gression from our general theme, to call at- 
tention to one peculiarity which exists. It 
will be observed that in the equation for 
this reaction the hydrogen ion is written 
in the same condition on the two sides of 
the equation. This means that it does not 
enter as such into the reaction. If it does 
not enter into the reaction, why is its 
presence necessary in order that the re- 
action should take place with any appre- 
ciable velocity? We can not at present 
answer this question, but it seems probable 
that the action of the hydrogen ion is a 
surface action. In the light of this con- 
ception it acts by contact, and such actions 
of substances, of which many are known, 
are termed catalytic. While we at pres- 
ent do not understand the mechanism of 
catalytic reactions, the problem is consid- 
erably simplified through th» existence of 
the theory of electrolytic dissociation. 
Before this generalization had been pro- 
posed it was known that acids could effect 
certain catalytic reactions, but it was sup- 
posed that these reactions were produced 
by the whole molecules of the acids. We 
know now that the molecules of acids, 
as such, are not capable of producing cata- 
lytic reactions, but that it is the hydro- 
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gen ion into which the molecule disso- 
ciates, which acts catalytically—the anion 
of the acid taking no part whatever in 
the reaction. 

The observations which have just been 
made in reference to the catalytic reactions 
of hydrogen ions apply with equal force 
to the catalytic reactions of hydroxyl ions. 
The hydroxy] ions of bases can effect cer- 
tain reactions catalytically, just as the 
hydrogen ions of acids, and the same rules 
which hold in the one case apply also in 
the other.* 


COMPARISON OF REACTIONS BETWEEN IN- 
ORGANIC SUBSTANCES AND OR- 
GANIC SUBSTANCES. 


It has long been known that inor- 
ganic substances in general have a much 
greater chemical activity than organic. 
This as shown very well in the relative 
velocities of the two sets of reactions. In- 
organic reactions proceed so rapidly that 
in most cases it is impossible to measure 
their velocities. Indeed, their velocities 
are frequently so great that they usually 
have been regarded as taking place instan- 
taneously. 

It is, however, quite different with or- 
ganic reactions. They proceed, relatively, 
very much more slowly than inorganic, 
and in many cases their velocities are 
sufficiently small to enable them to be 
readily measured. 

Why does this difference exist? A few 
years ago it would have been impossible 
to furnish a satisfactory answer to this 
question. It might have been said that 
inorganic reactions proceed more rapidly 
because the substances are chemically 
stronger, but this would have been simply 
renaming the phenomena, and not an ex- 
planation at all. 

To-day we not only have a rational ex- 
planation of these facts in terms of our 
theory, but they are also a necessary con- 
sequence of it. Inorganic compounds are 
much more strongly dissociated than or- 
ganic. Indeed, the inorganic acids and 
bases are the most strongly dissociated sub- 
stances of which we have any knowledge, 
and the salts are, as a class, among the 
most strongly dissociated substances. This 
applies to even the salts of the metals with 
weak acids, and the salts of strong acids 
with weak bases. Since chemical activity 
is proportional to dissociation, the most 
strongly dissociated substances must be 
the most active chemically. 

Take the organic compounds, a great 
majority of them are dissociated very 
slightly, if at all; and even the organic 
acids and bases are among the weakly dis- 

* For some interesting cases of the catalytic action oe 


finely divided metals, see recent work of Bredig and his 
pupils, Ztechr. phys. Chem., 1900-1901. 
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sociated substances. The strongest of the 
organic acids is not as strong as sulphuric 
acid, which is only about three-fifths as 
strong as nitric or hydrochloric acid; 
while most of the organic acids are of the 
order of strength represented by acetic, 
malic, or tartaric acid; t. e., scarcely more 
than a few hundredths the strength of the 
strongest mineral acid. The same gen- 
eral remarks apply to the organic bases, 
though, perhaps, to not quite the same 
extent. 

The organic compounds being, then, 
only slightly dissociated, react much more 
slowly than the inorganic; more ions being 
formed as the few already present are 
used up in the reaction, and this contin- 
uing until the end is reached, or more 
frequently, until equilibrium is estab- 
lished between the velocities of two oppo- 
site reactions. 

Our theory furnishes us with a perfectly 
satisfactory explanation of all of these 
facts. 

CHEMICAL ACTIVITY DUE TO IONS. 

We have seen in the preceding para- 
graphs that chemical activity and dis- 
sociation are proportional to one an- 
other. If chemical activity is propor- 
tional to the number of ions present, 
then what part do the molecules play 
in chemical action? This question nat- 
urally forces itself upon us. To answer 
it we must exclude molecules, on the one 
hand, and see whether ions react; and, on 
the other, we must exclude ions, and see 
whether molecules can react or not. To 
exclude molecules it is only necessary to 
prepare very dilute solutions of strong 
acids and bases, since in such solu- 
tions all the molecules are dissociated 
into ions. It has been seen that in solu- 
tions which are completely dissociated, 
taking into account the amount of sub- 
stance present, the chemical activity is a 
maximum. 

This would indicate either that ions 
alone can enter into chemical activity, or, 
at least, are much more active than mole- 
cules. To decide between these alterna- 
tives we must exclude ions altogether and 
see whether molecules have any chemical 
activity. This can be accomplished by ex- 
cluding all traces of moisture and other gol- 
vents which have any dissociating power. 
The great experimental difficulties involved 
have been overcome in a number of cases* 
with the following results. Only a few 
cases can be taken up here: Dry hydro- 
chloric acid gas does not decompose car- 
bonates to any appreciable extent, and it 
does not precipitate silver nitrate dissolved 
in anhydrous benzene or anhydrous ether. 


* For a full discussion of this problem, see Theory of 
Electrolytic Dissociation, pp. 160-170. 
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li does not change blue litmus red, nor 
does perfectly anhydrous sulphuric acid. 

Dry hydrochloric acid gas does not react 
to any extent upon dry ammonia gas. In 
such an experiment it is, of course, neces- 
sary to take the greatest precautions in 
drying the gases, by allowing them to 
come in contact with the most powerful 
drying agents, under the most favorable 
conditions, for a long period of time. 
This is a very surprising fact, but is 
even surpassed by the following experi- 
ment. Dry sodium can be dipped into sul- 
phurie acid, from which every trace of 
moisture hag been removed, without any 
appreciable action taking place. In this 
experiment, also, the greatest precautions 
must, of course, be taken to remove every 
trace of moisture from the substances, and 
from the vessels in which the experiments 
are to be carried out. 

These experiments would show that 
molecules such as we have been consider- 
ing do not have the power to react chem- 
ically ; but these experiments alone do not 
justify the conclusion that other molecules 
may not react chemically, or that mole- 
cules under other conditions may not re- 
act. Any conclusion on this point could 
be drawn only after an elaborate study of 
chemical reactions in general, under very 
widely different conditions. 

The result of such a study has, however, 
made it very probable that molecules can 
not react chemically with molecules. It 
is possible that molecules may react with 
ions, but this is not proved. 

It is very easy tor any one whose 
knowledge of the facts is not very compre- 
hensive to think they have found exam- 
ples of chemical activity where there are 
no ions present; but it should be remem- 
bered that not only water but most other 
solvents have some ionizing power, al- 
though this differs greatly from solvent to 
solvent. Furthermore, heat has a very 
great power of breaking down molecules 
into ions; fused salts being very consid- 
erably dissociated. 

THE TWO GREAT GENERALIZATIONS. 

In the first chapter we traced the dis- 
covery of the generalization that the gas- 
laws apply to the osmotic pressures of 
solutions; in the second and third, the 
origin of the theory of electrolytic disso- 
ciations and a few of its applications to 
chemical problems. 

It is diflicult to overestimate the impor- 
tance of these generalizations for modern 
physical, and especially chemical, science. 
Upon them has been built most of the 
science of modern physical chemistry, of 
which electrochemistry is only one chap- 
ter. It is not an exaggeration to say that 
every important development in electro- 
chemistry, in the last dozen or fifteen 
years, has centred around one or the other 
of these generalizations, or around both. 

The remaining chapters of this series of 
papers will be devoted to a discussion of 
some of the more interesting and impor- 
tant advances which have been made in 


electrochemistry since these generaliza- 
tions were discovered. 
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International Association of Municipal 
Electricians. 

Arrangements have just been com- 
pleted whereby some papers of great im- 
portance will be read before the sixth an- 
nual convention of the International Asso- 
ciation of Municipal Electricians, which 
will be held at Niagara Falls, N. Y., Sep- 
tember 2, 3 and 4, 1901. The main sub- 
ject for discussion will be the “Advisabil- 
itv of Placing High and Low-Potential 
Wires or Cables in the Same Series of 
Conduits.” This is a lively subject and 
at present is an interesting bopic in the 
section of the country in which the meet- 
ing is held, particularly at Rochester, 
Ne Ae 

Arrangements are also nearly completed 
whereby the new Edison storage battery 
and the Stowager storage battery, which 
hails from Rochester, will be exhibited for 
the first time. Over 100 well-known elec- 
tricians and electrical supply dealers from 
New York will join the party leaving Sun- 
day, September 1, at 7.30 p. m. This 
party will be in charge of Mr. Frank C. 
Mason, superintendent of police tele- 
graphs of the Borough of Brooklyn, who 
has the matter in charge and who will be 
glad to give any further information de- 
sired in connection with it. 


American Street Railway Association. 


The annual convention of the Ameri- 
can Street Railway Association will be 
held in Madison Square Garden, New 
York city, on October 9, 10 and 11. Al- 
ready so many applications for space have 
been made by those desiring to exhibit in 
the building at the time of the conven- 
tion that it has been necessary to reduce 
the space of applicants for more than 100 
syuare feet by 20 per cent. No reduction 
has been made in cases where 100 square 
fect or less have been asked for. 

The direction and superintendency of 
exhibits have been placed in the hands of 
Mr. Marcus Nathan, well known as a suc- 
cessful manager of such exhibits, and com- 
munications on the subject of exhibits 
should be addressed to him at the Grand 
Central Palace, Lexington avenue, New 
York city. It is expected that a large at- 
tendance will be had this fall and Mr. T. 
C. Pennington, the treasurer, states that 
the outlook for a fine convention 1s ex- 
cellent. 


nt 
American Electro-Therapeutic 
Association. 

The American Electro-Therapeutic As- 
sociation will hold its eleventh annual con- 
vention in Buffalo on September 24, 25 
and 26, 1901. Its headquarters will be at 
Hotel Niagara, anl its place of meeting at 
the armory of the Seventy-fourth Reg)- 
ment. Dr. George E. Bill, of Harrisburg, 
Pa., is secretary of the society, and will 
furnish any further information desired. 
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The Rochester Telephone Company’s 


Equipment. 


A Typical Modern Telephone Plant for a City of Medium Size Exchange, Lines and 
Equipment of a Model Independent Company. 


T ROCHESTER, N. Y., the Roch- 
ester Telephone Company was or- 
ganized a little more than two years 


ing departments. The building is a plain 
structure of brick, two stories high, and is 
easily accessible on three sides, rendering 


ators supplying current to charge the stor- 
age battery system, each consist of two ma- 
chines, identical in size, one operating as 
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THE MAIN SWITCHBOARD IN THE ROCHESTER, N. Y., INDEPENDENT TELEPHONE EXCHANGE, 


ago by gentlemen of that city for the pur- 
pose of conducting a telephone central ex- 
change. The exchange was opened for 
service in May, 1900, with 1,500 subserib- 
ers, and has grown until to-day it has 
3,800 subscribers in Rochester proper, and 
over 4,000 eonnected with its exchange 
through toll-lines extending to 26 towns 
in the immediate vicinity. 

The physical equipment of this company 
is marked by great thoroughness and an 
unusual attention to the design of the 
plant with reference to the duties it is 
called upon to perform. A building de- 
signed for the purpose was erected at a 
central point, this strueture being entirely 
fireproof, and containing not only oper- 
ating rooms and the general offices of the 
company, but also stoek rooms and quar- 
ters for the engineering and superintend- 


the delivery and outgo of supplies ex- 
eeedingly easy. All of the lines enter thie 
building through conduits terminating in 
a room in the basement, where are located 
the cable heads. 

The system adopted by the company is 
the central energy type of telephone appli- 
ances manufactured by the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, of Chicago, the switchboard being 
of the full multiple type. 

One of the illustrations shows the power 
plant which furnishes current for charging 
the storage batteries and for operating the 
ringing dynamos. ‘This plant, as well as 
every other part of the company’s equip- 
ment where duplication can be practiced, 
is built in two distinct and separate parts. 
su that one is always available in case of 
accident to the other. The motor-gener- 


a motor from the 220-volt mains of the 
ectric light supply of Rochester, and the 
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other, coupled to it through an elastic 
insulating joint, supplying current at 40 
volts for charging purposes. These ma- 
chines, which are of about 1.5 kilowatts 
capacity, were manufactured by the Roth 
Brothers & Company, Chicago. Three 
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tributing board and lightning and foreign 
current arrester board. The distributing 
board is of an exceedingly simple type and 
is so well shown in the illustration as to re- 
quire no further description. The light- 
ning arrester board is a highly ingenious 


POWER EQUIPMENT AND SWITCHBOARD IN THE ROCHESTER EXCHANGE. 


“ringers,” which are motor-dynamos tak- 
ing direct current and giving out single- 
phase alternating current of proper fre- 
quency fer bell ringing, are provided, 
these being, respectively, of 40, 110 and 
220 volts on the direct-current side, so that 
they may be operated from the battery, 
from one side, or across both sides of the 
city three-wire lighting system. In this 
way it is always possible, even should the 
electric light supply service be interrupted, 
to maintain the ringers in operation. 

A totalizing ampere meter on the stor- 
age battery circuit furnishes a very con- 
venient and interesting index of the cur- 
rent required for all purposes in this plant. 
The battery itself consists of two sets of 
20 cells each, of the American Storage 
Battery Company’s make, each cell having 
a capacity of 360 ampere-hours. It is 
customary to use the two sets alternately, 
one being charged while the other is work- 
ing. With the ringing machines running 
on the battery circuit the maximum de- 
mand for current for operating the en- 
tire plant has not yet exceeded 15 am- 
peres, or a total of 600 watts—less than 
one horse-power to maintain talking and 
ringing service for over 4,000 telephones. 
The smallness of this current output is 
also a very fair indication of the excellent 
insulation resistance of the entire system. 

On the ground floor are situated the dis- 
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desk,thus permitting the easy and satisfac- 
tory testing of any circuit without in any 
way disturbing a soldered connection. 
The lightning arresters are so arranged 
that in case of their action the line is 
grounded, and at the same time a red 
lamp, placed over the section of the light- 
ning arrester board to which it belongs, 
is illuminated and an alarm signal given, 
calling attention to the trouble on that 
line. The heat-coils are set so as to act 
when their temperature reaches 140 de- 
grees Fahrenheit, and are normally capa- 
ble of holding a steady current of 0.1 am- 
pere, acting when this rises to 0.25 am- 
pere. From the lightning arrester board the 
circuits rise in cables to the back of the 
main operating switchboard on the second 
floor of the station. The rear of this 
board is shown in one of the illustrations. 

The equipment at present is for 3,600 
subscribers’ lines on the main board, 100 
lines terminating at each operator’s posi- 
tion. An electrical restoring visual type 
of signals is used, the main line indica- 
tors being mounted in rows of 20 on the 
upper part of the board back of the ground 
glass plates shown above each operator’s 
position in the large illustration. These 
signals are displayed in the clear glass 
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THE STORAGE BATTERY OF THE ROCHESTER EXCHANGE. 


piece of work. The various circuits pass 
from the distributing board to the light- 
ning arresters, which are of the Rolfe 
heat-coil type, so arranged that they can 
instantly be removed and new ones substi- 
tuted. It is possible by removing any one 
of these arresters and inserting a test- 
plug in its place to bring the circuit to 
which it belongs to the testing operator’s 


spaces in the board when subscribers re- 
move their receivers from their hooks, and 
are automatically restored when the oper- 
ator inserts the answering plug in the cor- 
responding spring-jack. Clearing-out sig- 
nals consist of incandescent lamps placed 
in the plug circuit, while the pilot light on 
the face of each section of the board is il- 
luminated whenever a call comes in to 
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that opcrator’s position. The operators’ 
head telephones are each provided with a 
flexible cord and a plug for attaching them 
to a spring-jack underneath the plug shelf 
on the board, and each operator is pro- 
vided with her own individual head tele- 
phone. In the same room with this main 
hoard and facing it are the two deske of 
the chief operator and the supervising 
operator. On the desk of the latter is 
placed a board containing 36 miniature 
signal lamps, one being connected with 
each operator’s position at the main 
board and lighting whenever a call comes 
in at that particular position. These re- 
main lighted until the call is answered. 
Another row of lights on the same board is 
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DETAIL OF THE LIGHTNING ARRESTER BOARD, 


SHOWING REMOVABLE HeAaT COILS AND 816- 
NAL LAMPS. 


illuminated so Jong as the disconnecting 
signal is being made at each operator’s po- 
sition, and are extinguished when the op- 
erator makes the disconnection. A third 
row of lamps is so connected that each re- 
mains lighting while its particular oper- 
ator is ringing a called subscriber. In this 
way the supervising operator has complete 
supervision of the length of time required 
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DISTRIBUTING RACK, ROCHESTER TELEPHONE COMPANY. 


by any individual board operator to per- 
form the various functions required in her 
service. This desk is also equipped with 
circuits to each of the operator’s positions, 
enabling conversation with the individual 
operators. The chief operator’s desk is 


provided in the usual way with means for 
communicating with any of the various 
sections of the board. The rear of the 
main switchboard is closed with sliding 
dust-proof curtains to prevent the accu- 
mulation of dust, and the whole board 18 


Back OF THE MAIN SWITCHBOARD, ROCHESTER TELEPHONE EXCHANGE. 
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THE LIGHTNING ARRESTER AND TESTING BOARD. 


constructed in a substantial and rigid 
manner. 

T'he operating room is large, light and 
airy, and from it opens a retiring room, 
with a matron in charge, wherein various 
comforts are provided for the operators. 
In all 72 young women are employed in 
this service, 36 working at once on the day 
shift. 

The cable terminal room in the base- 
ment is so well shown in the illustration 
as to require no comment. The cable 
heads are of the usual iron variety, 
all of the cables and their auxiliary 
parts having been made by the Stand- 
ard Underground Cable Company, of 
Pittsburgh. These cables are of the 


dry paper variety and are used by the 
company in sizes of 200, 150, 100 and 50 
pairs. The whole are laid in clay conduits 
made by the H. B. Camp Company, of 
Akron, Ohio, the following being approxi- 
mate lengths of cable installed July 15, 
1901: 200 pair, 80,500 feet; 150 pair, 
45,000 feet ; 100 pair, 53,000 feet ; 50 pair, 
74,000 feet ; total, 252,500 feet. 

On account of the conduit system of the 
city of Rochester being controlled by a 
corporation different from the telephone 
company, the latter has found it necessary 
to operate its lines in the same general 
conduit system with cables used for car- 
rving electric light, power and railway 
current. Contrary to the expectations of 
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CABLE VAULT OF THE ROCHESTER TELEPHONE COMPANY, 
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some, no trouble whatever has been encoun- 
tered from this source, the lines being 
noticeably quiet with very little extrane- 
ous buzzing or noise indicating foreign 
current. In all of the 50 miles of cable 
now underground it is stated that only 
six circuits are “dead.” 

The cable system is carried out very 
extensively, distributing lines being con- 
fined to comparatively short lengths and 
for the most part are installed on the cen- 
tre block system. One of the illustrations 
shows distribution from a circular pole top, 
these pole tops consisting of a stout oak 


PoLk-Tor DISTRIBUTION FROM CIRCULAR FIX- 
TURE, ROCHESTER. 

wagon felly about five feet in diameter 
and carrying 24 pins. This is secured to 
the pole tops by means of a wrought-iron 
frame. ‘The points are of steel, with locust 
tops, and carry pony glass insulators. 

Practically all of the distributing wir- 
ing is done through No. 14 gauge twisted 
copper pairs manufactured by the John 
Roebling’s Sons Company. A very small 
amount of iron wire is used in some oul- 
lying districts for temporary circuits until 
the permanent construction can replace it. 

At present the Rochester Telephone 
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Company is rapidly extending its lines 
into the adjacent districts, its toll service 
at present embracing the country within 
a radius of 20 miles around Rochester. 
The following towns are at present con- 
nected with the system, all of them being 
in New York state: 

Adams Basin, Barnards, Beckwith, 
Brighton, Brockport, Charlotte, Chili, 
Clarkson, Despatch, Fairport, Garland, 
Greœce, Honeoye Falls, Irondequoit, Men- 
don, Mendon Center, North Greece, Par- 
ma, Penfield, SEa Sea e 
Spencerport, ummerville, ochester 
J THEE OL. West Greece and Windsor 
Beach. 

No electrolytic or other troubles have 
been encountered so far in the operation 
of the very large cable system maintained 
by this company. The sheaths of the cable 
are connected at intervals to heavy copper 
return circuits in the conduits, this hav- 
ing a tendency to maintain the potential 
of all the various cables at practically the 
same point. On account of the extraordi- 
nary perfection of the outside installa- 
tion it is found necessary to employ only 
two line-trouble men and four inspectors 
in the whole city. For the benefit of the 
latter the city is divided into districts, 
each containing about 1,000 telephones, 
to each of which one man is assigned. 
The line-trouble men are sent out as re- 
quired from the exchange. 

The whole of this admirable system was 
constructed under the designs and super- 
vision of Mr. C. E. Stinson, the company’s 
general manager. Mr. C. O. Harris was 
the superintendent of the construction de- 
partment. Other officers of the company 
are as follows: Frederick Cook, president ; 
E. H. Satterlee, vice-president; George 
R. Fuller, secretary and treasurer; M. F. 
Babcock, contracting agent. 
> 
Convention of the Independent Tele- 

phone Association of Southern 
Indiana. 


The Independent Telephone Associa- 
tion of Southern Indiana held its second 
annual convention at Maennerchor Hall, 
New Albany, Ind., Thursday and Friday, 
August 1 and 2. The object of this asso- 
ciation is like that of other similar bodies 
in the independent telephone field. Its 
first concern is with the protection of 
independent telephone interests and a 
considerable part of its discussion was also 
given to bringing about a reasonable 
charge for tolls and the rental of tele- 
hones. 

The first day's session was opened by 
an address on the part of Mr. C. D. 
Knoefel, president of the Home Telephone 
Company, New Albany, to which a suita- 
ble response was made by Mr. G. A. 
Kienłe, the president of the association. 
An address was read by the Hon. E. M. 
Coleman, of Louisville, Ky., on “Inde- 
pendent Telephone Promotion,” and a 
paper on “The Bell vs. the Independent 
Telephone System“ was præented by 
Mr. George Borgerding, of New Albany. 
At an evening session an informal re- 
ception was dendered the delegates by 
the officers of the Home Telephone Com- 
pany, of New Albany. 
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The second day’s session was given over 
mainly to the reading and discussion of 
the following papers : | 

“Free Service, Ought Not There Be a 
Limit?” by Phil. Dilly, treasurer Dubois 
County Telephone Company, Hunting- 
burgh; discussion led by T. M. Thomas 
Lamar. “Is it Profitable to Furnish Tele- 
phone Service at 50 Cents per Month ?” 
by J. W. Ladd, Independent Telephone 
Company, Dale; discussion led by. Dr. 
E. E. Allenbaugh, Huff. “Farmers’ 
Lines, How to Make Them Most Profit- 
able to the Local Exchange,” by L. G. 
Davis, Hoosier Telephone Company, 
Salem ; discussion led by Dr. L. H. Hils- 


Mr. C. E. Stinson, 
GENERAL MANAGER THE ROCSESTER TELEPHONE COMPANY. 


meyer, Stendal. “Benefits of Metallic 
Lines Over Grounded System,” by Chas. 
F. Stevens, Princeton. 

After the reports of committees had 
been received, applications of member- 
ship acted upon and officers for the en- 
suing year elected, an adjournment was 
taken. 

wide facts: 


Electric Traction in France. 


An article which recently appeared in 
Le Genie Civil gives some instructive facts 
in regard to the experiences of six French 
tramway systems which have changed from 
animal to electric traction, the most prom- 
inent feature of which is the large increase 
in the number of passengers which the 
roads have carried. In the case of these 
six lines this increase varied from 37 to 
209 per cent. The increase in gross re- 
ceipts on the French lines were from 49 to 
158 per cent. The receipts per car-mile 
show a decrease varying between 9 and 24 
per cent, while the decrease in operating 
expense per car-mile was between 15 and 
35 per cent. Owing to much greater 
number of car-miles with electric traction, 
however, the total operating expenses of 
the lines increased, thie increase varying 
between 36 and 90 per cent. In very case, 
however, if was less than the increase in 
gross receipts, so that a gain in net re- 
ceipts is shown varying between 136 and 
1,035 per cent. 
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Wireless Telegraphy in the U. S. Navy. 


A. specially appointed board in the 
United States Navy has been considering 
wireless telegraphy versus homing pigeons. 
It recommended that the use of homing 
pigeons be discontinued as soon as wireless 
telegraphy has been introduced into the 
navy. The board alo suggested that 
training stations for officers and men be 
established at the Naval Academy, at 
Annapolis, and the Washington Navy 
Yard. 

Wireless Telegraphy in the British 
| Navy. 

One of the features of this year’s naval 
manœuvre in the English Channel will 
be the use that is to be made of wireless 
telegraphy. It is indicated by telegrams 
from Portsmouth and Devonport thet the 
admiralty are making preparations to a 
practical test. From Dover to Plymouth, 
and even round the Cornish coast, it is 
said, stations will be placed in a state of 
preparedness for mimic warfare, and will 
be equipped to communicate with the men- 
of-war, most of which have been fitted 
with the now familiar gaff. Ten signal- 
men, who have gone through a course of 
instruction at Portsmouth in the new sys- 
tem of telegraphy, have been despatched 
as operators to the signal stations at 
Dover, Culver Cliffs, Portland Bill, the 
Scilly Isles and Roches Point. 
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Electrolytic Manufacture of Sodium. 

In Fischer's process for the electrolytic 
manufacture of sodium a mixture is made 
of 75 parts by weight of potassium chloride 
and 59 of sodium chloride, says the Elec- 
trochemtst and Metallurgist. This mix- 
ture is electrolyzed in the electric furnace 
in a wide shallow crucible with a partition 
in the middle, which does not, however, 
reach the bottom. The electrodes are 
placed horizontally, and pierce the sides 
of the crucible at opposite ends of a diam- 
eter perpendicular to the partition. The 
cathode side of the crucible is kept cold by 
a current of water. The anode is a solid 
carbon rod, and the cathode is a metallic 
tube, the axis of which is level with the 
surface of the fused mixture in the cru- 
cible. The sodium, which only contains 
about one per cent of potassium, is re- 
moved through this tubular cathode. The 
advantage of using a mixture of the two 
chlorides is that, following the usual law, 
it has a lower fusion-point than either of 
the chlorides separately > hence the lem- 
perature emploved can be kept down and 
the loss of sodium by volatilization is 
considerably reduced. 
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Electrical 
Patents 


Two rather important inventions re- 
lating to electric cars have recently 
been patented, and are decided im- 
provements over the constructions here- 
tofore employed. The first relates to 
collector plows, employed -in conduit 
systems in which the supply con- 
ductors are mounted upon insulating sup- 
ports within a conduit beneath the road- 
bed, and was granted to Mr. J. Hoffman, 
of Schenectady. This invention relates 
more particularly to the construction 
of the shank of the plow and to the 
arrangement of the cables which lead the 
current from the collector shoes through 
suid shank to the motor. The improve- 
ment resides in making the shank of two 
sheets of steel which are riveted together, 
each being provided with two offset 
longitudinally disposed channels which are 
of such depth that when the parts are se- 
cured together two tubular passageways 
are formed by the aligned coacting off- 
set channels of each section, to accommo- 
date the cables that lead the current to 
the car motor. This part of the plow con- 
struction is very important and upon it 
chiefly depends the success of railways of 
this type. The shank must be sufficiently 
strong to withstand the extremely rough 
usage to which it is subjected, it must pro- 
vide channels large enough for the recep- 
tion of the two conducting leads, and at the 
same time it must not be thicker than a 
maximum of seven-sixteenths of an inch 
forthe roadway slots, which have a maxi- 
mum width of five-eighths of an inch. In 
some Cases it is necessary to employ a slot 
having a width of only three-fourths of an 
inch, and then the plow must not be 
thicker than one-half an inch. Further- 
more, the plow must not be heavy, as any 
Increase in weight inereases the strains to 
which it is subjected, and also it is de- 
sirable that the cost of production be as 
low as possible. Hitherto the shanks for 
the plows used on the railways above men- 
tioned have been constructed of two flat 
plates of steel, with metal bracing-strips 
interposed between them and so arranged 
as to provide channels for the reception of 
the leads. The objections to this construc- 
tion are that the shank is too heavy and a 
needlessly large amount of metal is used 
in the filling between the plates. Fur- 
thermore, in order to permit the use of 
wearing-plates of practicable thickness it 
has been necessary to cut away portions of 
the outside plates and secure the wearing- 
plates of proper thickness to the interior 


ELECTRICAL REVIEW 


bracing-strips. This construction was 
laborious and costly and also weakened the 
outside plates. It has also been proposed 
to construct the shank of two flat plates 
having longitudinal grooves on their faces 
to form channels for the leads. This con- 
struction has the same defects as that just 
described and is, in fact, essentially the 
same, except that it has the additional 
disadvantage that the parts which form 
the channels are made integral with the 
outside plates, which, of course, greatly in- 
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CONDUIT PLOW. 


creases the difficulty and cost of construct- 
ing them. In this latter case the shanks 
are much too heavy, a needlessly large 
amount of metal is used, and it is neces- 
sary to cut away the outside plates in 
order to suitably secure wearing-plates of 
proper thickness to the shank. In carry- 
ing out the invention above outlined, 
sheet-metal plates having a thickness of 
only one-eighth of an inch are subjected 
to pressure, preferably in a hydraulic 
press, so as to form the lateral offsets. 
These plates, thus having a uniform thick- 
ness throughout, are then assembled so 
that the plane portions are in mutual con- 
tact and the recesses formed by the off- 
sets are brought opposite to each other to 
form the channels for the flat leads. The 
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entire thickness of the shank at the off- 
sets is not more than seven-sixteenths of 
an inch, and the thickness through the 
mutually adjoining plane portions is one- 
fourth of an inch. There is thus a saving 
of three-sixteenths of an inch of metal for 
the entire width and length of the shank, 
except at the offsets, which is very mate- 
rial both as to weight and cost. Further- 
more, there is sufficient space on each side 
of the plane narrow portion of the shank 
to enable the two plates to be secured to- 
gether by rivets without the necessity of 
countersunk holes, and, what is of still 
greater importance, there is sufficient 
space so that the wearing-plates can be 
riveted directly to the opposite side of 
the plane portions, without the necessity 
of cutting away the plates, as has hitherto 
been essential with the old construction. 
The other patent relates to means for se- 
curing the “magnetic blow-outs” within 
the controller casing, so as to secure a 
maximum efficiency in its action without 
obstructing the access to the contact fin- 
gers for the purpose of adjustment, etc. 
The inventor, who is Mr. Emmett W. 
Stull, of Johnstown, Pa., has found il 
very desirable, in order to obtain the great- 
est efficiency from a magnet of given 
strength, to make the coil embrace or sur- 
round a portion of the periphery of the 
contact-carrying drum in such a manner 
that the contact ends of the contact-carry- 
ing fingers shall be located at or near one 
of the poles in a space threaded by the 
greatest number of lines of force passing 
in a direction perpendicular to the dires- 
tion of arcs which form between the fin- 
gers and the contacts. It is impossible, 
however, in many controllers to provide 
a magnet constructed and arranged in 
this manner without placing the coil in 
the way of access to the said fingers, which 
is a serious objection to the controller, 
and in such cases it becomes necessary to 
resort to a less efficient arrangement of 
the coil. The present invention avoids 
this objection in a very simple manner, 
hy causing the blow-out coil to be attached 
to a movable or removable (preferably 
hinged) portion of the controller casing, 
so that when the said portion is moved or 
removed to gain access to the interior 
the coil is moved bodily therewith entirely 
out of the way. The blow-out coil is a 
closed coil having its two limbs or 
branches in planes at right angles to each 
other, and is secured to the door portion 
of the casing by straps or other suitable 
means. Between the two limbs or branch- 
ca a reinforcement of magnetic material 
is provided, which extends practically the 
full height of the coil and forms a pole- 
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piece adjacent to the series of contact 
fingers. The coil is connected in series 
with the motor circuit by means of flexi- 
ble leads having sufficient slack to permit 
the door to be opened, one of. the leads 
being connected with the trolley side of 
the circuit, while the other is connected 
to the lowermost contact finger. Thus 
the coil practically surrounds a portion of 
the periphery of the controller drum, and 
the fingers are therefore located in the 
densest part of the magnetic circuit with 
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INFLUENCE OF OSCILLATIONS ON 
ELECTROLYSIS. 


BY ARTHUR MORRIS. 


In a memoir communicated to the 
Academie des Sciences, of Paris, by MM. 
André Broca and Turchini, the authors 
state that they have discovered that a dis- 
ruptive discharge with electrical waves 
of from 350 to 400 metres in Jength—t. e., 
with oscillations at the rate of about a 
million per second—have very different ef- 


MAGNETIC BLow-OuT CONTROLLER. 


the lines of force passing in such a direc- 
tion that a very powerful blow-out effect 
will be exerted upon any arcs which may 
be formed between the fingers and the 
contacts of the drum. In case it is de- 
sired to obtain access to the interior, the 
very act of opening the controller casing 
will move the blow-out coil bodily out of 
the way and leave the fingers and their 
connections to the board perfectly ex- 


posed. 
=> 
New Regulations for Automobiles in 
France. 


The French Government requires that 
every automobile capable of exceeding the 
legal limit of 30 kilometres (181 miles) 
shall have “plaques” at front and rear, 
bearing a registered number. It restricts 
the use of the horn to giving warning at 
dangerous places for avoiding accidents. 
The horn can no longer be used to clear 
the road arbitrarily. Without the con- 
sent of the mayors of all the communes 
traversed races can not be run. 


fects on an electrolyte in the circuit from 
those produced by an ordinary galvanic 
current. Under certain conditions—e. g., 
when the electrolyte is, for an electrolyte, 
a very good conductor—disruptive sparks 
of great power are produced in the elec- 
trolyte itself. This shows that to oscil- 
lations, at least of the particular fre- 
quency above mentioned, the electrolyte 
behaves almost as a dielectric. This is 
undoubtedly the cause of the transpar- 
ency of electrolytes to light, a trans- 
parency which it was very difficult, nay 
impossible, to explain by means of the 
ordinary electromagnetic theory of light. 

MM. Broca and Turchini carried out 
their experiments with a large Ruhmkorff 
coil excited by an alternating current, 
and giving an electric arc five or six 
centimetres (about two inches) long 
under the conditions existing; viz., 110 
volts, 42 periods, 50 amperes. ‘The ca- 
pacity employed was about 12,500 elec- 
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trostatic units, and therefore quite suf- 
ficient to produce the spark without any 
blast. The sparks were formed in air, 
sparking in oil or petroleum being at- 
tended with the power used by incon- 
venient irregularities. If in this circuit 
an apparatus is introduced suitable for 
the production of the spark in oil, but 
containing a good conducting liquid in- 
stead of oil, powerful sparks pass with 
a loud detonation. The sparks are of 
dazzling luminosity, and appear the in- 
stant the brass balls are separated. The 
balls used by MM. Brocha and Turchini 
were two centimetres in diameter. At 
the same time that the sparks pass, gas is 
evolved. It has hitherto proved impos- 
sible to measure the length of these 
sparks exactly, but it appears to be about 
two millimetres, or, say, one-twelfth of an 
inch. If the brass balls are drawn stil] 
further apart, the phenomenon ceases, 
and the discharge spark remains active 
and therefore disruptive. If the spark- 
gap in the air is entirely closed, while that 
in the electrolyte is still open and the 
sparks are passing through the electrolyte, 
these sparks also cease. This indicates 
that they can not be attributed to heating 
of the electrolyte such as occurs during 
ordinary electrolysis with currents of very 
high voltage. MM. Brocha and Turchini 
add that it is impossible by the means 
above indicated to produce an active 
spark in an electrolyte, but that when 
there is an active spark in the circuit, and 
of proper length, the spark produced in 
the electrolyte has very similar characters. 
Another reason is adduced by MM. Brocha 
and Turchini for considering that the 
eleotrolyte spark is really a disruptive 
phenomenon. The voltaic arc has the dis- 
tinctive characteristic that, once the light 
is produced, the electrodes can be sepa- 
rated to a greater distance without inter- 
rupting the circuit and therefore extin- 
guishing the light. On the other hand, 
when the brass balls in the electrolyte are 
separated until the sparks are suppressed, 
they are invariably reproduced by first 
breaking the external circuit, and then 
closing it again. Again, even after a few 
seconds of sparking, the brass balls in the 
electrolyte have palpably lost substance, 
and that to a far greater extent than 
would have been the case if the phenome- 
non (the sparking) had been produced 
through the air.—The Electrochemist and 
Metallurgist. 
< 


The electro-manufacture of ferro-nickel 
is contemplated by a few Continental 
works. Experiments are being made in 
that direction in Bellegarde (Ain), 
France. 
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THUNDERSTORMS.* 


BY ALFRED F. SIMS. 


In this country, general observations 
of thunderstorms were made by volun- 
teers under instructions from the Smith- 
sonian Institute as far back as 1849. 
Since 1871 voluntary and regular ob- 
servers have made observations under the 
direction of the United States Department 
of Agriculture Weather Bureau. The 
conclusions drawn from the observations 
are as folows: 

(1) Thunderstorms advance from the 
West toward the East and Southeast; 
they generally develop in the southeast 
quadrant of a low atmospheric pressure 
area and about four to five hundred miles 
from its centre. 

(2) The outlines of the region favor- 
able for thunderstorm development spread 
in a fan shape toward the Southeast and 
East. 

(3) A thunderstorm travełs at less 
speed than the accompanying area of low 
atmospheric pressure. 

The development of thunderstorms de- 
pends, not only on the high temperature 
of the summer afternoons, but also on the 
lack of equilibrium of the atmosphere as 
determined by the circulation of cyclonic 
winds. 

The attendant phenomena of a thunder- 
storm vary considerably, but are usually 
as follows: First, cirrus haze appears in 
the morning. Then dark clouds are seen 
lying low in the western sky, usually in the 
afternoon; the air is warm and sultry. 
Later on the clouds mount to near the 
zenith, and the air near the ground “A 
solemn stillness holds.” The clouds on 
the front of the thunderstorm are grayish 
white or reddish and hang over and in 
front of the main rain cloud. Above 
these, dense dark gray and violet cumulo- 
stratus clouds are scen, also the towering 
cumulus clouds which are separated from 
the cumulo-stratus. Often these are in- 
terspersed with one or more thick cumulo- 
stratus cloud layers and above all is the 
widely distributed cirro-stratus. 

The herald of the storm is heard before 
the cloud reaches the zenith, and the first 
rain commences after it. The interval 
between the first thunder and the begin- 
ning of the rain varies from a few min- 
‘utes to half an hour or more. About five 
minutes before rain begins, there comes 
from the West or Northwest a brisk wind 
which suddenly increases in violence and 
hecomes a squall. 

The time of heaviest rainfall varies; 
sometimes it occurs at the beginning and 


+ From a pamphlet published by the (ieneral Electric 
Company. 
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sometimes in the latter part of the time 
the rain cloud draws over a locality. The 
lightning strokes and loudest thunder oc- 
cur some minutes after the rain begins. 
Gradually the western horizon loses its 
dark aspect, lightens up a little, and 
finally opening clouds appear. The storm 
clouds pass by overhead and the rain 
ceases shortly before their western edge 
reaches the zenith. The last thunder is 
usually heard after the rear edge of the 
cloud has passed the zenith. The usual 
direction of translation of thunderstorms 
in this latitude is easterly, and they re- 
volve around a horizontal axis, whereas 
tornadoes revolve around a vertical axis. 

Before the thunderstorm, the meteoro- 
logical conditions undergo the following 
changes: The air pressure and the relative 
humidity decrease, and the temperature 
rises; the wind is light. At the moment 
of bursting of the storm, the air pressure 
and relative humidity increase very rap- 
idly and the temperature falls; the wind 
becomes suddenly strong, and sometimes 
it as suddenly subsides almost immedi- 
ately afterward, while at times it increases 
until near the close of the thunderstorm. 
Toward the end of the thunderstorm, the 
air pressure and relative humidity reach 
their maximum, and the temperature its 
minimum. 

The history of a thunderstorm as indi- 
cated by a mirror-electrometer is very 
interesting. On a warm afternoon one 
sees through the haze to the Southwest a 
patch of dark cloud about 20 miles away. 
When the clouds are overhead, a beam 
of reflected light in the darkened observa- 
tion room is seen traveling along a ground 
glass scale. 

The little mirror reflecting the light is 
attached to the electrometer needle, and in 
this way the most minute movement of the 
needle is made known. 

From the window the nozzle of the wat- 
er-dropping collector protrudes through a 
small opening. The wind rises, and we 
notice the needle moving steadily toward 
the point marked 1,000 volts positive. 
This means that the potential between 
the earth and the cloud is steadily increas- 
Suddenly the needle flies to the 
other side of the scale, and we know that 
the air has snapped and given way under 
the strain, the electric stress is hegative ; 
i.e, in an opposite direction, and now 
the needle dances and we hear outside the 
rumble of distant thunder. Nearer comes 
the storm. This process is repeated and 
values of from 3,000 to 10,000 volts are 
obtained. With every flash of lightning 
we catch the fleeting reflections of a little 
spark in the electrometer. If we place the 
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eye close to the little peephole through 
which the nozzle goes, we shall see the 
stream of water twisting and breaking into 
spray and each time there is lightning, 
quickly becoming normal, only to rapidly 
twist and distort again. 

The severest discharges demolish and 
destroy by mechanical action and heat, 
which generate gases and ignite inflam- 
mable materials. Mechanical action is 
not so powerful in smaller discharges, 
but they may cause fires. The speed of a 
lightning discharge may account for the 
difficulty with which it passes through 
coils of wire or other conductive circuits, 


Without assuming that the discharge is 


oscillatory. A coil constructed to offer 
a relatively high resistance to the passage 
of lightning will allow free passage of all 
ordinary electric currents. | 

The air between two clouds charged 
with electricity, or between a charged 
cloud and the earth, is subject to an elec- 
trical strain. When this strain upon the 
air column becomes too great a disruptive 
discharge takes place. This discharge 
may vary in character from the invisible 
silent lightning to the violent, impulsive 
rush discharge which has an enormous 
amount of energy. The flash may have 
a duration varying from one-three-hun- 
dredth of a second to a second. The low- 
est point in the cloud formation is where 
the electrical discharge most frequently 
takes place, for the reason that it offers 
the shortest course to the ground. 

The distribution of electricity varies 
with every change in the conditions of 
the atmosphere. As electricity resides on 
the surface of a body, when aqueous 
‘apor condenses on dust particles and ac- 
cretes, the electrical potential of the rain- 
drop rapidly rises, for the reason that the 
surface of the rain-drop is smaller than 
the total surfaces of the small globules 
which combine to form it. 

A heavy shower of rain rapidly carries 
off the electricity, reducing the potential 
of a cloud to that of the carth. There 
are certain states of the atmosphere which 
vive rise to silent electric discharges be- 
tween pointed bodies and the air. 

The electrical energy is mainly con- 
verted into heat by the resistance of the 
air, the particles of which are instanta- 
neously heated. The passage of the elec- 
trical eurrent is so rapid that only a bril- 
liant light streak, or flash, is visible. 

The intensely heated air expands sud- 
denly, and then as suddenly contracts, set- 
ting up a succession of air waves along 
the line of the flash, The rumble and 
roar or sharp crackling sound reach the 
ear according to the distance of the ob- 
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server and the direction of the discharge. 
The sound reverberates from the earth’s 
surface and hills and from clouds. 

Vegetable juices of trees present lanes 
for the electric discharge, and very often 
the sap between the wood and the bark 
is so heated by the discharge that steam 
is generated which bursts the trees, tears 
away branches, and ploughs deep furrows 
in the solid wood. 

FORECASTING OF THUNDERSTORMS. 

There are no infallible rules for forecast- 
ing thunderstorms from the daily weath- 
er charts. A noticeable feature of the 
weather charts is the relation of the 
thunderstorm’s belt to the pressure line 
of 30 inches, and the thermal line of 70 
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Thunder 
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for a day or so, when, without an apparent 
reason, there is a decided increase in the 
violence of the storms. 

Violent thunderstorms may occur in 
the same district on two successive after- 
noons, but this is the exception rather than 
the general rule. 

The regions liable to visitation by these 
manifestations are in general the lake re- 
gions, the upper and middle Mississippi 
Valley, and from Missouri eastward to the 
Atlantic. Their progressive motion is 
generally eastward. 

The region of the greatest number of 
thunderstorms is the southeastern part of 
the United States. From May to June 
the maximum is in the northeastern and 
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DIAGRAMMATIC CROSS-SECTION OF A THUNDERSTORM. 


degrees Fahrenheit. A low pressure area 
to the West, moving in behind a high 
pressure area, is the region within which 
thunderstorm conditions are very liable to 
develop during the afternoon or evening. 
Thunderstorm conditions are generally 
found on the edges of low areas and are 
not noted in the centres. When thunder- 
storms occur in the southwest quadrant 
of a low area they are liable to be sporadic 
in character; their route of march is 
short, and they soon die out. In heated 
terms, thunderstorms may be looked for 
along the line of change in pressure, and 
where the temperature in the afternoon 
will continue high. ‘These storms are 
more liable to occur the day after the 
maximum heat has passed. 

Small thunderstorms which last but a 
short time are often influenced by the 
topography of the country, that is, by the 
mountains and river valleys. The larger 
storms, which extend upward thousands 
of feet into the atmosphere, cross mount- 
ain and valley and are practically unin- 
fluenced by small isolated hills or river 
valleys. i 

Thunderstorm activity often begins 
almost simultaneously over a rather large 
region and it may continue intermittently 


central states, especially in a region ex- 
tending along the Mississippi Valley. 

For July the maximum extends from 
northern Montana to central Texas, 
thence to Georgia, and thence northeast- 
ward to southern Maine, also in a small 
area about Lake Huron. 

The maximum for August occurs in the 
vicinity of Salt Lake, Utah, and along the 
Gulf and Atlantic coasts. The area of 
maximum frequency of winter thunder- 
storms is in Louisiana and vicinity. 

The general direction of approach in 
the United States is from the west. At 
Key West, Fla., the approach is from the 
cast; at Galveston, Tex., from the north- 


east, north, or southwest. 
< 


A patent has recently been taken out 
in Germany for the production of ozone 
by the electrification of the air by a 
process which, it is claimed, reduces the 
heat generated, and, therefore, the forma- 
tion of oxides of nitrogen to a minimum. 
The apparatus to be preferred has its 
clectrodes covered with a very large num- 
ber of points and separated by glass plates. 
The great point appears to be to make 
the electric discharge as nearly invisible 
as possible. 
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Electric Railways in Germany. 


Some recent statistics published in Ger- 
many give some interesting data concern- 
ing the growth of electric railways in the 
German Empire. On the first of Septem- 
ber last there were altogether 99 German 
cities in which electric tramways were in 
existence, and it is estimated that on 
January 1 of the present year there were 
107 cities with electric lines. The last 10 
years have shown a most remarkable 
growth. In 1889 only three cities had 
electric tramway systems. In 1895 the 
number had grown to 32, and in 1899 
there were 88 electric tramway lines. On 
September 1, 1900, the total length of 
track was 1,793 miles ag against 1,280 
miles in 1899. The number of cars in 
operation on September 1, 1900, was 5,- 
994 as against 4,504 the year previous, 
and the number of trailers was 3,962 as 
against 3,138. The aggregate power of 
these electrical plants on September 1, 
1900, was 75,608 kilowatts ag against 52,- 
509 kilowatts in 1899. Only three cities 
in Germany at present have underground 
conduits, all the other systems having 
adopted the overhead trolley. 


_o—___—— 
Electromagnetic Theory of Mechanics. 


The leading ambition among electrical 
theorists has been to reduce electromag- 
netics to mechanical conceptions and prin- 
ciples. This tendency is probably due to 
the notion that mechanical actions are 
somehow more real, palpable and intelli- 
gible than the play of electrical and mag- 
netic forces. This idea is, of course, quite 
erroneous, since the intimate mechanism 
of a simple contact or impact is quite as 
mysterious as the attraction of two oppo- 
sitely electrified bodies. The attempt ` 
made by Herr W. Wien to reduce mechan- 
ics to electromagnetic conceptions and 
principles is, therefore, of great interest, 
says the Electrician. He assumes, with 
Lorenz, that gravitation is due to th: at- 
traction between the ions composing the 
material bodies, and that the attraction be- 
tween positive and negative ions surpasses 
the repulsion between ions of the same 
class. The ether is supposed to be at rest. 
Gravitational force must be propagated 
with the velocity of light, and must be 
modified by the motion of bodies. This, 
in the case of the fastest cathode rays, 
would involve a modification of seven per 
cent. The other fundamental property of 
matters, viz., inertia, would be based upon 
electromagnetic inertia. These specula- 
tions open up wide vistas in mechanics, 
which will put the theory to a very severe 
test. 
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The Summer [leeting of the American 
Institute of Electrical Engineers. 


he first preliminary programme of the 
summer meeting of the Institute at 
Buffalo was issued in May. In accordance 
with the amended constitution this yearly 
event will hereafter be known as the an- 
nual convention. 

Replies received from abroad indicate 
that about 40 European engineers and 
guests will attend this convention. The 
dates already.announced will be adhered 
to, as follows: 


Wednesday, August 14—Mect at the house 

of the American Society of Mechani- 
cal Engineers, 12 West Thirty-first 
street, New York city. 
Address of welcome to our foreign 
guests, followed by a collation, regis- 
tration of names and distribution of 
bad ges. 


Thursday, August 15—Visit Crocker- 
Wheeler Works, Ampere, N. J.; 
power stations of the Manhattan Rail- 
way and Metropolitan Street Rail- 
way companies, New York city. 
Dinner at Hotel Marlborough, Broad- 
way and Thirty-sixth street, in even- 
ing. Tickets, $2.50. 


Friday, August 16—Visit exchange of the 
New York Telephone Company, 
Kighteenth street and Irving place; 
central stations, New York and 
Brooklyn Edison companies. 


Saturday, August 17—No assignments. 
Day may be devoted to personal visits. 


Sunday, August 18—Party will meet on 
board special steamboat Montauk, 
foot of West Forty-second street, 
New York, at 9 a. M. Proceed up the 

- Hudson River, arriving at Albany 
about 6 o’clock P. M. The party will 
be met at the wharf at Albany by 
special street cars, which will take 
the members direct to the Ten Eyck 
Hotel for the night. 


Monday, August 19—Leave by special 
train for Schenectady at 8.30 A. M. 
Visit works of General Electric Com- 
pany. Leave Schenectady by special 
train at 1.30 r. M., immediately after 
luncheon, arriving at Buffalo about 8 
o'clock P. M. Special arrangements 
will be made for conveying the party 
from the train at Buffalo to the Hotel 
Niagara, which will be the headquar- 
ters of the members during the con- 
vention. 


Tuesday, August 20—Opening of conven- 
tion at the New York State Building, 
grounds of Pan-American Exposition, 
10 o’clock A. M. 

Address of welcome by his honor 
the Mayor of Buffalo. The afternoon 
and eveñing will be devoted to a pre- 
liminary tour of the exposition. _ 

It is expected that only morning 
sessions of the convention will be 
held, the afternoons being utilized as 
may be arranged by the Buffalo local 
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committee, including a trip to Niag- 
ara Falls, visiting stations in Buffalo, 
etc. General topics for discussion 
each day have been selected, upon 
which brief abstracts of papers will 
be presented, as follows: 


Wednesday, August 21—On topics relat- 
ing to meters and metering of elec- 
tric energy, by Harry P. Davis, Cary] 
D. Haskins, Paul M. Lincoln and 
William Stanley. 

Thursday, August 22. Electrice Day— 
On topics relating to electric trans- 
mission systems; W. S. Aldrich and 
H. W. Redfield, Wm. Hand Browne, 
F. A. C. Perrine, E. W. Rice, Jr., 
Chas. F. Scott, Chas. P. Steinmetz; 
and “A Description of Niagara Falls 
Transmission Plant,” by L. B. Still- 
well. 

Friday, August 23—On topics relating to 
the supplying of light and power in 
large and small cities; L. A. Fergu- 
son and William Lispenard Robb. 
“The Nernst Lamp,” by Alexander 
Jay Wurts. 

Saturday, August 24—On topics relating 
to electric railroading, by A. H. Arm- 
strong, E. J. Berg and others. 

TRANSPORTATION AND ACCOMMODATION. 


The fare for the trip from New York 
to Buffalo and return will be $16. This 
will include transportation on the boat, 
with luncheon and refreshments, and 
transportation on the train next morning 
from Albany to Buffalo. It will also in- 
clude the privilege of sending heavy bag- 
gage from New York on Saturday, August 
17, from residence in either New York or 
Brooklyn, with its delivery to hotel room 
at Buffalo. The return fare will be good 
for 15 days from date of issue, returning 
by any train on the New York Central 
except the Empire State Express, the 
Lake Shore Limited or the Limited Mail. 

The rates at the Hotel Ten Eyck, Al- 
bany, will be $3.50 for each person for 
dinner, breakfast and bedroom, without 
bath, or $6 for two persons. The rate for 
similar accommodations with bath in ad- 
dition will be $4 for each person. 

The rates at the Niagara Hotel, in 
Buffalo, on the European plan throughout, 
will be $3 for one person, in a single room, 
without bath; for one or two persons, with 
bath, in a single room, $8 per day; for 
large suites, with bath, for one or two 
persons, $10 to $12. 

For those who ean not be accommodated 
at the hotel, good rooms will be secured 
in the neighborhood at rates not exceed- 
ing $2 per day for each person. 

As far as possible, reservations will be 
made in the order of priority of applica- 
tion, and notice will be given promptly of 
the character and price of the reservation 
as soon as made, 
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Applications for tickets and accommo- 
dations should be made as early as possi- 
ble to Mr. R. W. Pope, secretary of the 
Institute, 26 Cortlandt street, New York. 
Each application should enclose a check, 
payable to R. W. Pope, for the number of 
tickets required, and should specify the 
accommodation wanted at Albany and at 
Buffalo. 

The rate for those who want only single 
tickets from New York to Buffalo will 
be $10, and for those who want single 
tickets from Albany or Schenectady to 
Buffalo, $6.50. 

The committee urges all members who 
can do so to join the party in New York 
city and make the entire going trip. 

Members may invite and introduce 
guests, either ladies or gentlemen, who 
will be entitled the ordinary privileges of 
members. 

Members from New England may join 
the party at Albany, although it is desira- 
ble that all who can do so should start 
from New York city. 

The French party of engineers, organ- 
ized by L’Eclairage Electrique, after the 
adjournment of the convention, will leave 
Buffalo for Chicago on Sunday, August 
25, spending Monday and Tuesday in 
Chicago. Returning to Kingston, Ont., 
the party will continue down the St. Law- 
rence, stopping at Montreal, August 30 
and 31, and Quebec, September 1. 

Leave Quebec September 2 and proceed 
to New York, via Lake Champlain and 
Lake George, embarking for Havre Sep- 
tember 5. Members of the Institute may 
arrange to join this party, and are also re- 
quested to facilitate the investigations of 
our foreign guests whenever possible. 

The Engineers’ Society of Western New 
York, through William A. Haven, presi- 
dent, extends to all members of the Insti- 
tute the courtesy of the society’s rooms, 
675 Ellicott square, during the exposi- 
tion season. This is a central location, 
and all the usual facilities of an office 


building are available. 
——o <p> 
News comes from Paris that a com- 


pany has been formed for the develop- 
ment of the Gerard process of steel man- 
ufacture by electrical treatment of the 
crude ore. The power required per ton 
of metal is said to be 2,000 horse-power- 
hours. 


d. 


A patent has been taken out in Russia 
to obtain iron direct from the ore by elec- 
trolysis. A cathode composed of iron ore 
is clectrolyzed with a solution of common 
salt. This cathode is either in the form 
of a powder at the bottom of the cell or 
in masses formed by pressing the ore 
into cakes with small coal or heavy 
petroleum oils. It is said that the hy- 
drogen evolved by the electrolysis precipi- 
tates the iron in the metallic state, 
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Receptacles for Marine Lighting. 

One of the most difficult places for the 
installation of electrical apparatus of any 
kind is on shipboard. This is particu- 


larly true with reference to sockets, re- 


RECEPTACLE FOR MARINE LIGUTING. 
ceptacles and other small fittings, espec- 
ially when they have to be put in exposed 
places. The combination of salt water 
and salt air has often proved too much 
for such appliances. 

a 
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claim to be built on a new principle, in- 
asmuch as it is water-proof. The water- 
proofing of the device is accomplished 
by allowing the water to run off in a 
bight or loop of the conductor through 
holes provided in the cap. The base and 
cap are also provided with suitable bosses 
and barriers to bring about this desired 
result. The general type of construction 
is well shown in the illustrations. 

Sd 
Automatic Engines for Electric 

Lighting. 


In the accompanying illustrations are 
shown two types of automatic engines 
especially adapted for operating electrical 
apparatus. These machines are built by 
the Racine Hardware Company, Racine, 
Wis., and are claimed by the makers to be 
especially adapted either for direct 
coupling or belting. The engines are 
made in sizes of from 2 to 37 horse-power 


- and possess a number of interesting points. 


Governing is accomplished by manipula- 
tion of the cut-off point through the use 
of the Rites governor, a machine which 
combines the centrifugal and inertia 


methods of operation, and regulation is- 


guaranteed to within one and one-half per 
cent from no load to full load. For small 
isolated plants and for marine plants these 
engines are said to be particularly well 
suited, as they are of the vertical type, 
with all the working parts moving ver- 
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A New Fuse Plug and Base. © 

A new type of fuse plug and base, de- 
signed in accordance with the suggestions 
and specifications recommended by the ~ 
special committee of the Underwriters’ 
National Electrical Association, held last 
December, has been brought out by the 
Chicago Fuse Wire and Manufacturing 
Company, and is known as the Goodman 
fuse plug and base. The accompanying 
illustration shows the general appearance 
of the appliance. It is made from what is 
claimed to be the finest grade of porcelain, 
the mountings being of the latest approved 
type and very substantial. The new device 
is made in sizes suitable for currents of 


Fuse PLUG anD BASE, 
from 10 to 100 amperes on circuits up to 
250 volts. For low-voltage circuits the 
plug is fused with ordinary fuse wire of 
the proper capacity. For 250 volts a 
specially made fuse is used, fitting the 
same plug and claimed to combine the 
advantages of the best enclosed fuses, 
beside being placed in a strong porcelain 
receptacle. The plug and block for 100 
amperes at 250 volts are only six inches in 
length and two and one-half inches ip 
width. A “tell-tale” button projects 


Two Types oF AUTOMATIC ENGINES FOR ELECTRIC LIGHTING. 


The accompanying illustrations show 
some types of water-proof receptacles man- 
ufactured by the Electro-Dynamic Com- 
pany, of Philadelphia. This the makers 


tically, so that the wear is reduced to a through the plug and indicates. positively 
minimum, and at the same time the floor whether or not the fuse has blown. This 
space is as small as it can be consistently is a mechanical feature and does not ex- 
with the work done. pose the electrically connected parts. 


136 


ELECTRICAL REVIEW 


Vol. 39—No. 5 


Some Pan-American Exhibits. 


THE WARREN ELECTRIC MANUFACTURING 
COMPANYS PAN-AMERICAN EXHIBIT. 
The Warren Electric - Manufacturing 

Company, of Sandusky, Ohio, has a neat 

display prominently located near the cen- 

tre of the Electricity Building. The ex- 
hibit consists of one 60-kilowatt inductor 
alternator and exciter of the latest design, 
occupying the centre of the space. Thie 

machine is built for 2,200 volte and 133 

cycles, single phase, at a speed of 800 

revolutions per minute. On one side of this 

is a 45-kilowatt alternator and an eight- 
kilowatt multipolar exciter. On the other 
side is a 30-kilowatt alternator which is 
dissembled. This is the most interesting 

part of the display, as it shows all the 

-= working parts of the machine and demon- 
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erating sets is one of the features of 
greatest interest in the Electricity Build- 
ing. The large unit consists of a 300- 
horse-power, three-cylinder, four-cycle gas 
engine, direct-coupled to a 2,200-volt, two- 
phase, revolving-field alternator. The 
smaller unit is a three-cylinder, four-cycle 
gas-engine, direct-connecied to a 125-volt, 
direct-current generator. The power fur- 
nished by the large unit is employed part- 
ly in supplying current to 130 Nernst 
lamps at 220 volts and partly in operating 
numerous induction motors applied to sta- 
tionary service. 

The small gas-engine generating set is 
used for exciting the large alternating-cur- 
rent generator, for lighting the switch- 
board, and for charging the storage 
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machine from 2,200 to 110 volts, at which 
potential they supply the four incandes- 
cent signs. These transformers present 
no radical departure from standard prac- 
tice. 

One of the most novel attractions in the 
Electricity Building is a high-voltage 
sign. It consists of two large glass plates 
covered on the back with metal foil, with 
lettering in its centre. An alternating 
pressure having a maximum of 40,000 
volts is applied between the foil’ on the 
back and the metal letters on the front. 
As the potential is raised a ftinge of 
violet light appears about the letters, 
which, gradually increasing in intensity, 
culminates in a myriad-branched light- 
ning discharge that plays continuously 
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EXHIBIT OF THE WARREN ELECTRIC MANUFACTURING COMPANY AT THE PAN-AMERICAN EXPOSITION. 


strates the extreme simplicity of design 
and principle for which it is noted. Back 
of the alternators is shown a line of War- 
ren oil-cooled transformers of 600 watts 
to 8,750 watts capacity, and also some fine 
photographs of the double-voltage, direct- 
connected equipment recently installed in 
the plant at Urbana, IN. Mr. Harry S. 
Williams has charge of the exhibit. 


WESTINGHOUSE EXHIBITS AT THE PAN- 
AMERICAN EXPOSITION. 


The Westinghouse companies have lo- 
cated their very complete exhibits beneath 
the central dome of the Electricity Build- 
ing and to the right and left of the main 
entrance to the Railway Exhibits Build- 


ing, occupying in all over 6,000 square 


feet of space. 
The operation of two gas-engine gen- 


sparking outfits for both gas engines. It 
is used also for operating the motor-gener- 
ator outfit and for lighting four large elec- 
tric signs, two of which are placed over 
the main entrances of the Electricity 
Building. The switchboard for control- 
ling these generators is equipped with the 
latest type of measuring instruments, 
switches, circuit-breakers and auxiliary 
apparatus. Other standard switchboards 
for lighting and power service are in place. 
A 375-kilowatt alternator, revolving-field 
type, 7,200 alternations, is of particular 
interest. 

Of transformers there are to be seen a 
complete set of from 14 to`50 kilowatts, 
two sizes of manhole type transformers 
and two 100-kilowatt, self-cooling, oil-in- 
sulated transformers. The latter are used 
to lower the voltage of the 180-kilowatt 


over. the surface of the plate and is accom- 
panied by a continuous crash not unlike 
thunder. | 

Among the railway motors included in 
the railway exhibit are a motor for heavy 
suburban and interurban service, a motor 
for heavy railway service and a motor for 
city and suburban service. These motors 
are split horizontally with their suspen- 
sion on the lower half of the field. The 
pole faces are smooth and unbroken, and 
the armature possesses a ventilated wind- 
ing. The heavy-service motor is provid- 
ed with a special cradle suspension from 
the car axle, thus removing the not incon- 
siderable weight of the motors from the 
car truck. This arrangement minimizes 
the wear of the rails, increases the life of 
the wheels and, what is most important, 
makes an easy riding car. 
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GENERAL VIEW OF THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY'S PAN-AMERICAN EXHIBIT. 


There is also a large number of induc- 
tion motors, adaptable where constant 
speed is required, and of variable-speed 
motors. These latter are provided with 
collector-rings which serve to carry the 
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induced currents of the secondary to an 
adjustable external resistance, whose oper- 
ation controls the speed of the motor. 

The company also exhibits a complete 
line of detail apparatus, including motors, 
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lightning arresters, fuse-blocks, switches, 
circuit-breakers, ete. Included in this 
comprehensive and interesting exhibit are 
two large revolving photograph stands 
containing a great number of pictures 
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ONE CORNER OF THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY’S PAN-AMERICAN EXHIBIT. 
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which illustrate engineering work of im- 

portance, as well as various electrical and 

mechanical installations of the several 

companies. 

ELECTRIC POWER BRAKE AND CAR-HEATING 
APPARATUS. 

The necessity of using some sort of 
power brake to control railway cars oper- 
ating in urban and interurban service 
suggested itself immediately that electric 
traction became practicable. The electric 
brake and car-heating apparatus shown in 
full operation at the exhibit more nearly 
approximates the ideal brake for electric 
cars than any other appliance heretofore 
invented. The apparatus consists of two 
elements, a brake and a car heater. The 
brake may be installed and used inde- 
pendently of the heater, but the operation 
of the heater is dependent upon the use of 
the brake, the produced heat being derived 
from energy that would otherwise be 
wasted. This combination of a magnetic 
track brake with a wheel brake of maxi- 
mum power produces a braking effect 
greatly in. excess of any heretofore at- 
tained. Moreover, cars equipped with the 
complete apparatus are heated without 
using the line current, and, therefore, 
without cost for the electrical energy em- 
ployed in heating. | i 

This system is shown in operation in 
two exhibits. 

1. A standard single-truck electric car 
is in constant service on a track extending 
from the main exhibit in the Railway 
Exhibits Building to a point east of the 
building some 250 feet. This car is 
equipped with the electric brake and car 
heater complete, and is in charge of a 
regular street-car motorman, who is in 
readiness at any time to demonstrate the 
operation of the system to those interested. 
When in action powerful magnets force 
the brake friction shoes upon the rails and 
set up a strong magnetic attraction be- 
tween the shoes and the rails, while at the 
game time the drag or back action of these 
magnet shoes throws in action a system 
of levers that apply to the wheels brake 
shoes of the regular type. The current 
for exciting the magnet is supplied by the 
motor, which, through the proper wiring 
of the controllers, is at this time operated 
ag a generator. With this electric brake 
system it is impossible to skid the wheels, 
and any degree of braking power is se- 
cured from the slightest effect up to a 
braking effect exceeding the weight of the 
equipment. 

2, A double truck of the maximum 
traction type, equipped with two 40-horse- 
power motors and with the electric brake, 
js operated on a short section of track by 
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a stationary controller. This equipment 
shows the enormous braking power of the 
apparatus and the absolute freedom from 
skidding of the wheels. The smooth ac- 
tion of this brake is one of its chief fea- 
tures, there being no shock or sudden jolts 
during its application. 
THE EXHIBIT OF THE UNION SWITCH AND 
SIGNAL COMPANY. 

The space occupied by the Union Switch 
and Signal Company is located just west 
of the Westinghouse Air Brake Company’s 
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nected at both ends for returning the 
model engine or car without running 
against traffic. The switch at the west 
end is also equipped with a switch instru- 
ment and indicators to illustrate the pro- 
tection provided against misplaced switch- 
es or trains from sidings entering on or 
fouling the main track. 

Two of the latest type of electric sema- 
phore signals—a signal and double arm— 
are operated automatically from the model 
track and the complete exhibit shows 


WESTINGHOUSE HIGH-SPEED AIR 


exhibit. It contains three of the most im- 
portant signaling systems owned and 
manufactured by them—the electropneu- 
matic interlocking and signaling system, 
the “wireless” system of automatic electric 
block signaling and the high-speed electric 
train staff system. 

The electropneumatic exhibit is located 
at the west end of the space and consists 
of a two-lever section of the latest pattern 
electropneumatic interlocking machine, a 
double-arm iron post signal, a dwarf sig- 
nal and a switch-and-lock movement oper- 
ating a single switch point complete with 
detector bar, rocker shaft, electric switch, 
valve cylinder, etc. These appliances are 
connected and working. They represent 
a part of the signaling required for a 
single-track main-line turnout. Sections 
of some of the principal parts are also dis- 
played. 

The working of the wireless system of 
automatic electric block signaling is shown 
on a model track 50 feet long, divided into 
two blocks and representing one line of a 
double-track railway with a side track con- 
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plainly the working of automatic home 
and distant block signals under the wire- 
less systems. Several of the separate ap- 
pliances used in this and other systems are 
on view, including semaphore mechan- 
isms and motors, battery chutes, relay 
boxes, cranks, wheels, jars, etc. Two of 
the high-speed electric train staff instru- 
ments connected and working show the 
practicability of operating trains on single 
track railroads by means of this system 
and without the use of train orders. 

CROCKER-WHEELER COMPANY'S EXHIBIT 

AT THE PAN-AMERICAN EXPOSITION. 

The exhibit is located in the Electricity 
Building, in Section O, and occupies 4 
floor space of 20 by 24 feet. The space 
is devoted to the exhibition of smaller 
sizes of standard types of machines of this 
company’s manufacture, and no attempt 
has been made to illustrate special appli- 
cations. 

The list of exhibits includes three- 
horse-power, seven and one-half-horse- 
power and 25-horse-power four-pole mo- 
tors of the semi-enclosed and completely 
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enclosed types. During the past few years 
there has been a great demand for this 
style of motor, which is particularly 
adapted to cases where great compactness 
is required, and in locations where it is 
necessary to protect the motor from ex- 
posure to the weather or injurious dust 
particles. 

The chief features of their construc- 
tion are as follows: A magnet frame, con- 
sisting of cast-iron ring ‘having inwardly 
projecting steel poles. The end faces of 
this ring are finished, and have bolted to 
them annular castings which carry the 
bearings and are cast with four large open- 
ings which allow for the circulation of 
air in the semi-enclosed machines and 
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outer ends on cast-iron flanges. The arm- 
ature coils are carefully insulated and 
varnished before being placed in position 
on the armature cores. The coils are all 
continuous, and without joints except at 
commutator connections. 

In the construction of the commutator 
only the best rolled copper is used, the 
commutator tails being of flat copper, riv- 
eted and soldered to the bars. The com- 
mutator support consists of a very sub- 
stantial cast-iron arbor, insulated from 
the bars by collars of selected mica. The 
use of rolled copper insures absolute uni- 
formity of quality in commutator bars, 
and for this reason has been adopted. 

The brush-holders are supported on a 
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zontally. These magnet frames are bolted 
to cast-iron base carrying the pedestals 
and bearings. The other construction de- 
tails are similar to the machines described 
above. 

As an example of the direct-connected 
engine-type dynamo, there ie exhibited a 
30-kilowatt, 300-revolution per minute 
machine, mounted on a temporary foun- 
dation. This dynamo has an eight-pole 
magnet with the characteristic internal 
tlange magnet ring. A special feature of 
interest in this machine is the rocker ring 
and brush support; and while the genera- 
tor on exhibition is of small size, yet it 
illustrates the style of construction of 
brush rigging used on all of the engine- 
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also admit of access to the brushes. Where 
it is desired to more completely enclose 
the motor, these openings are either cov- 
ered with tight metal covers or in other 
cases with metal gauze covers. 

The journals are of the ring, self-align- 
ing type, having heavy, solid bronze 
bushings, and oil wells of ample capacity. 
One of the advantages of this style of con- 
struction is that the end-castings carrying 
the bearings may be turned either 90 or 
180 degrees, thereby enabling the motor 
to be adjusted for either ceiling or side 
wall suspension as well as for floor sup- 
port. 

The field coils are wound on removable 
bobbins, which bobbins are held in place 
on pole-pieces by removable pole shoes. 
The armatures are of ironclad cylinder 
form coil type, the windings being im- 
bedded in elots and supported at their 


four-arm rocker carried by a projection of 
the journal box. These brush-holders are 
of the Crocker-Wheeler parallel type, and 
are practically the same as those used on 
the larger machines. 

The exhibit also contains a five-horse- 
power motor and a “size 7% F” motor- 
dynamo, consisting of two standard 
motors direct-connected. These machines 
show the open-type, small motor, of which 
the construction is similar to that of the 
motors described above, with the excep- 
tion of the magnet frame and bearing 
support. | 

To illustrate the large sizes of open 
type machines there is a 10-horse-power 
and a 20-horse-power motor. These mo- 
tors are of standard four-pole, belt-type 
design. The magnet frames are of cast- 
iron, having the characteristic internally 
projecting flanges, and are divided hori- 


type generators up to the largest sizes. 
The characteristics of this brush rigging 
are claimed to be very substantial con- 
struction. Means for adjusting all brush- 
es simultaneously and also for making 
permanent adjustments of each brush- 
holder bracket independently, and com- 
pactness. 

An incidental advantage of this brush 
rigging is that in cases where it is neces- 
sary to turn off the commutators of such 
machines, a simple tool manufactured by 
the company can be bolted on to a brush- 
holder bracket and the largest commu- 
tator turned off without putting the ma- 
chine out of service for more than four or 
five hours. This commutator turning ar- 
rangement is also so designed as to make 
it impossible to damage the commutator 
by catching of the tool. The other details 
of design of this dynamo are similar in 
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general to the motor construction already 
described. 

An example of the enclosed-type heavy 
torque motor, suitable for crane service, is 
shown. This consists of the smallest size 
crane motor, known as the size 2144. This 
machine is of nominal two and one-half 
horse-power, but capable of working up 
to a much higher torque, and is com- 
monly used for the trolley travel on smaller 
sized cranes. Attention is called to the 
simplicity of construction, compactness, 
and ease with which armature and brush 
rigging may be removed. 

Another piece of apparatus interesting 
to manufacturers and users of cranes, ele- 
vators,. printing-presses and similar ma- 
chines requiring brakes which act in- 
stantly when power is shut off, is one of 
the magnetic brakes mounted on a five- 
horse-power motor. This brake is ex- 
tremely powerful, and readily adjustable 
over a large range of holding power. It 
is operated by solenoid, through a system 
of links so devised that while a powerful 
effort may be required to pull off the brake 
shoes a very small force is needed to hold 
them off. Consequently, no matter how 
strongly the springs may be set up, the 
brake shoes will be held off from the brake 
wheel under any condition of motor load. 
This feature is particularly valuable in 
crane work, where the brake solenoid is 
connected in series with a series motor 
and where the load on the motor will vary 
from merely the friction load of the crane 
to a load corresponding to the maximum 
weight lifted. 

The exhibit also contains several styles 
of drum controllers of the reversing type, 
also controllers having an ingenious de- 
vice for securing quick break and for pre- 
venting the drum being left standing be- 
tween contact points. Other exhibits 
comprise a knife-blade type of starter suit- 
able for very large motors, with automatic 
devices, and there is also shown a one-half- 
horse-power, two-pole motor, illustrating 
the smaller sizes of this form of machine. 


THE LANE & BODLEY COMPANY'S PAN- 
AMERICAN EXHIBIT. 


The Lane & Bodley Company, of Cin- 
cinnati, has on exhibition at the Pan- 
American, at Buffalo, a line of steam en- 
gines. The loss of its patterns by fire re- 
cently made it necessary to complete a new 
line of Corliss engine patterns. This op- 
portunity was taken to design an engine 
embodying all of the improvements which 
many years in the steam engine business 
showed to be of value. 

The requirements which the engine has 
been designed to fill are that it shall stand 
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150 pounds steam pressure, that the ports 
shall have ample area for a piston speed 
of 750 feet per minute and that, in case 
of necessity, the valve gear and other parts 
of the engine shall work quietly and easily 
at 125 revolutions per minute. 

The engine is of pleasing outline, all 
ribs and sharp corners having been omit- 
ted. The frame is of the heavy-duty type, 
having a bearing on the foundation for 
the full length and width. The guides 
are bored to a large radius, the main bear- 
ing is made in four sections; the wedges 
being forced downward from the top, per- 
mit of the removal of the quarter boxes 
after removing the cap. The bottom shell 
can be removed by revolving on the shaft, 
after raising the shaft less than half an 
inch, thus making it a very easy operation 
to inspect this important detail of the en- 
gine, and obviating the necessity of remov- 
ing the eccentrics or governor pulley to 
withdraw wedges from the side. 

All oil-drips from the guides, cross- 
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rods are all light, and the travel being 
only three and one-half inches, the vibra- 
tion and jar due to excessive inertia strains 
commonly seen in ordinary Corliss valve 
gear at high speeds are entirely obviated. 

The valves are double ported and of 
small diameter. The steam lever which 
operates the steam valve is keyed onto the 
valve stem between the front of the bonnet 
and the stuffing box, thus supporting it 
on both sides of the point where the work 
is applied, and reducing to a minimum 
the chance of a broken valve stem. 

The dash pots are of an approved type 
of vacuum pots, consisting of a single 
cylinder and plunger. The rod is attached 
to the latter by a ball joint, and the 
location of the dash pots, close up under 
the steam bonnets, makes the rods short 
and light, places the dash pots in a con- 
venient place for inspection and adjust- 
ment and removes them from the dust 
and dirt by which they are usually sur- 
rounded when placed on the floor. The 
lubrication of the plunger is effected by 
applying oil to the plunger in a groove at 
the top of the cylinder. The tendency of 
the vacuum is to draw the oil into the 
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head, main bearing, crank pin and eccen- 
trics are collected and carried into a cast- 
iron drip pan under the crank, from where 
they can be drained and filtered, if de- 
sired. The outer bearing is of the floor- 
stand type, and the bearing proper is made 
in four sections, the same as the main 
bearing. The cross-head shoes are remov- 
able without disconnecting the connecting 
rod. The connecting rod is of the usual 
solid-end type, with babbitted crank-pin 
boxes and bronze cross-head pin boxes. 
The cylinder has round corners, which 
this company was first to introduce, with 
sheet-metal lagging and polished angle 
corners. | 

In the valve gear a most striking inno- 
vation has been made. The steam and ex- 
haust valves are each operated by a sepa- 
rate eccentric, the eccentric rods connect- 
ing to rocker arms, and from there two 
parallel rods are attached directly to the 
steam and exhaust bell cranks. These 


cylinder instead of its being blown out by 
the air of the compression chamber, as 
was the case with the old type. 

The governor is of the well-known Hart- 
nell type, running 200 revolutions per 
minute, this speed making it very sensitive 
to slight variations in load. 
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New Fuel Used in Germany. 


United States Consul Hughes, of Co- 
burg, Germany, reports that large quan- 
tities of “masut” (an oily product of 
German brown coal tar) are being used 
for heating and steam-producing purposes. 
Its advantages over coal are given as fol- 
lows: (1) The heat-producing qualities 
of “masut” are said to be one-fourth 
greater than those of coal; (2) the oil 1$ 
easier to handle, it being only necessary 
to open a valve; (3) very little smoke 
comes from the use of the “masut”; (4) 
steam can be produced and full power 
reached in less time. The coast-defense 
vessels of the German Navy are fitted for 
the use of this oil. Some of the battle- 
ships and cruisers are also so arranges 
that they can use both coal and “masut. 
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be utilized at the Serampore Colliery of the 
East indian Railway Company. The value 
ae contract is between $35,000 and $50,- 
00. 


The officers and directors of the Illinois 
Manufacturers’ Association have decided to 
bring legal proceedings at once against the 
Chicago Telephone Company to compel it 
to reduce its maximum charge for instru- 
ments from $175 to $125 a year. This rate 
was fixed in the franchise under which the 
company is operating. 


The Northern Electric Company, Madison, 
Wis., has decided to build a $100,000 exten- 
sion to its plant there. The company has 
combined with the Stanley Electric Manu- 
facturing Company, of Pittsfield, Mass., and 
the local plant will be the western factory 
of the combine. -The principal stockholders 
of the Madison company are former Senator 
William F. Vilas and Mr. Fox, his brother- 
in-law. 


A new concern to be known as the Ameri- 
can Insulating Machine Company has re- 
cently been formed to manufacture insu- 
lating machinery and supplies. Mr. Thomas 
S. Reed, who was formerly with the Ameri- 
can Electric Works, of Providence, and Mr. 
Rotert W. Withington, of Philadelphia, are 


placed by Bagnall & Hilles, an American 
electrical engineering and contracting firm 
with offices in Yokohoma, S.ngapore and 
Manila. The Wheeler Condenser and Engi- 
neering Company, of New York, will furnish 
the new apparatus, and a large steel stack 
will be made by the Philadelphia Engi- 
neering Works, of Philadelphia. 


It is said that Mr. John B. McDonald, who 
has the contract for building, equipping and 
operating the underground railway in New 
York, will make an effort to have a section 
of the line finished considerably in advance, 
in order that experiments may be made with 
the various systems of traction before adopt- 
ing one for the entire line. In order to 
make these experiments it is said that Mr. 
McDonald may purchase a piece of property 
near the part of the line to be used for ex- 
perimental purposes, on which he will erect 
a power-house to furnish the power needed 
in these experiments. 


One of the largest electrical deals ever con- 
summated in the South was the consolidation 
of the Carrollton Railroad Company, the Edi- 
son Electric Company and the Merchants’ 
Electric Company, all of New Orleans, on 
July 10. The capitalization of the new con- 


F. Kelley; vice-president, M. Magiff; treas- 
urer, H. C. Gray. 


In Shasta County, Cal., the Shasta Elec- 
tric Light and Power Company has pre- 
empted 50,000 inches of the water of the 
McCloud River at a point 14 miles above 
the point where that stream joins the Pit, 
and an electric power plant of 12,000 horse- 
power will be developed. Surveys have al- 
ready been made, and the plant is being 
manufactured for the works. The power ob- 
tained wil be used to operate a broad-gauge 
electric railway connecting the famous 
Bully Hill mines with the Southern Pacific 
Railway line. It is said that the Crocker 
and Fair estates are backing the enterprise, 
which is capitalized for $2,500,000. It is pro- 
posed to have the works in operation by 
November 1, and the total cost of construc- 
tion will approximate $1,000,000. 


It will be good news to American elec- 
trical manufacturers to learn that the 
Scotch trade in electric motors for electric 
power stations and coal mines is growing 
more and more important commercially 
each year. The market which is being 
opened up is sound and permanent, subject 
only to the crdinary fluctuations of trade. 
There is a growing preference for American 


ae interested in the new company. The offices cern will be $7,500,000, of which $5,000,000 
nyt a the company are at New Haven, Ct, and will be preferred stock and $2,500,000 com- electrical machinery, and, as long as prices 
i 940 North Third street, Philadelphia mon stock. J. K. Newman, banker and and quality continue satisfactory, the trade 
The Mann & Erie Canal Transp tion financier of New Orleans, will be president built upon this foundation is likely to en- 
Company has commenced the installžuvn of of the new company. With the exception of dure. It should be kept in mind by elec- 
an electric system for towing its canal the power-houses of the New Orleans street trical manufacturers who intend to market 
, boats. Mr. Warren M. Bicknell, of the car companies this deal brings under one goods in Scotland that it involves a clear 
y Southern Ohio Traction Company, will have management the entire electrical power of demonstration of its merits to sell a Scotch- 
charge of the work and will employ 100 the city. man anything with which he is not 
Jadi teams and several hundred men. It is be- f familiar. 
x lieved that the application of electricity to It is reported that several prominent capi- ` ; 
Pe the service will make the canal a formidable talists have become interested in the million- It has been officially announced that the 
z competitor of the steam railways of south- Aollar:company Which MT EOIEon Nas organe i Tert Moore Syodicale Sil-MirEni elec: 
RA, i i 7 i i r 
a western Ohio ized for the manufacture of electric storage tric railway interests. The capital will be 
h i batteries under the new patents granted about $150.000,000. This great system of 
is The basis of the effort to acquire the Ken- the inventor. Among those who are said to electric roads represents the first great elec- 
: sington Electric Company for the Philadel- be interested are President Schwab and Di- tric railway system of the world, and the 
io phia Electric Company, as is stated upon rector Gary, of the United States Steel Cor- success which has attended the consolida- 
E good authority, has been by purchase of poration; Samuel R. Callaway and H. Mc- tion of this gigantic syndicate seems pro- 
afi stock. Most of the minority stock is now Kay Twombly. A mill has been purchased phetic of the future of electric railways. 
re held by the Philadelphia Electric people, near Orange, N. J. Only $300,000 of the Over 25 different city and interurban lines 
7 but the leading interests have agreed not $1,000,000 stock has been isssued to any one have been acquired, which include tne city 
3i to withdraw or sell. Thinking that sooner outside of Mr. Edison and his immediate lines in Port Huron, Mt. Clemens and Detroit. 
E or later there will be a break in the line, friends, and this was given as a bonus to Mich., and in Sandusky, Lorain, Cleveland 
ss the policy of the Philadelphia Electric peo- subscribers for the $500,000 bonds. and Akron, Ohio, and the interurban lines 
y ple is to wait. ; connecting them. The complete mileage in 
Y l Charles T. Yerkes has complied with the operation is 1,215, while over 400 miles of 
‘a The president of the Snoqualmie Falls requirements of the Companies’ Act and additional track are under construction. 


Power Company, Charles H. Baker, of Wash- 
ington, announces that the company will 


filed articles of incorporation of the Metro- 
politan District Electric Traction Company, 


The total earnings of this huge system al- 
ready amount to over $10,000,000 per year. 
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ELECTRICAL SECURITIES 


The feature of the week past, in so far 
as a somewhat dull week in midsummer 
may be said to have a feature, is growing 
confidence in the general industrial and 
business outlook of the United States. Ap- 
prehension, which had been so widely 
aroused on account of the unprecedented 
heat and dry weather in the corn-producing 
sections, has largely died away, and the be- 
lief is growing that the damage was neither 
so widespread nor so great as was at first 
generally believed. At any rate copious 
rains have fallen and there seems a chance 
that the district involved will produce 
crops of money value not greatly inferior 
to the usual annual standard. At the same 
time the various conflicts of labor organiza- 
tions and their employers have exhibited 
signs of early settlement, the strikes of the 
machinists and mine-firemen having been 
abandoned, while that of the steel workers 
is believed to be in process of amicable set- 
tlement. Fears which had been felt that 
these contentions would spread to other 
branches of industry have been dismissed, 
and at no time has the outlook been better 
than it is at present. Despite the heat of 
the summer general business has been 
large, while the prospect for fall trade in 
every department is exceedingly encourag- 
ing. Below is given a summary of the 
markets for electrical securities in the 
various financial centres of the country: 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JULY 27. 

New York: Highest. Lowest. Closing. 
B’klyn RT .... ....... T7 Bly 1634 
Con. Gas. .......0..00.. 221 £13 220 
Gen. Elec....... ....... 259 25 7% 255 
Man. El... e 1'946 11614 119 
Met. St. Ry. .........06- 169 16344 169 
Third Ave. R R........ ... P 123 
Kings County KF lectric.. ... Te 205 
N. Y. & N. J. Tel. Co... ... yee 175 
Telep.. Tel & Cable Co. ... owe 6 


A general meeting of the General Electric 
Company will be held week after next when 
it is expected that the new stock will be 
issued. 

President Greatsinger, of the Brooklyn 
Rapid Transit Company, is quoted as saying 
that the losses of fares to that company 
during the excitement over the Brooklyn 
Bridge accident amounted to $15,000 a day. 

President Thomas, of the Telephone, 
Telegraph and Cable Company, says that 
plans have been made to connect Boston 
and New York, Albany and Philadelphia, 
and intermediate cities by the company’s 
own wires. This will demand $9,000,000 
the first year and $5,000,000 the second. 

Westinghouse Electric and Manufacturing 
Company has declared a regular quarterly 
dividend of 134, per cent on assenting stock 
payable August 15, books closing on 
August 6. 

Unexpected delays have developed in the 
completion of the new motor cars and their 
electrical equipment for the Manhattan 
Elevated Company, and it is probable that 
the new rolling stock will not be received 
before December. The installation of the 
third rail is proceeding rapidly, and it is 
believed that the Second avenue line will 
be the scene of a trial trip of electric cars 
in about three weeks. 


Boston, July 27: Closing. 
Am. Tel. and Telicc ccecs sisevcs neers iedates 16216 
Ere Telicccckccesceteiay ss easccewteseawss 50 
New Eng. Tel.........ccccccecc cece ctccecenes 185 
Maas. Elec. pf........oesseessessvesosssessooe 94 
Westing. Mfg. pf .. .........66.. .. 9% 
Edison El@C........ ccc ccc cccoccccnecenvevese 


The Boston Stock Exchange has given 


notice that the stock of the Boston Electric 
Light Company has been dropped from the 
list, and that it is admitted for quotation 
on the unlisted issued certificates and de- 
posit for this stock issued by the Old Colony 
Trust Company. 

The securities of the Minneapolis, Minn., 
General Electric Company will soon be 
listed on the Boston exchange. There are 
$1,600,000 bonds 5’s and 6's, $750,000 6 per 
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cent preferred stock and $1,500,000 common 
stock. This company has a monopoly of 
electric lighting in Minneapolis. 

The New England Telephone and Tele- 
graph Company has declared a regular 
quarterly dividend of 114 per cent, payable 


August 15. The transfer books remain 
closed from August 1 to August 14 inclusive. 
Philadelphia, July 27: Closing. 
Elec. CO. Of Annee. cece cece cece ee 2s eesooo 654, 
Philadelphia Elec ..........26005 00. 0s eee 534 
Union Traction....... .esesssesescsesersesoo 2T 
United G. I. CO... ee cece ee ees E Sra eta 116 
Eiec. Sro. Bat. C....... cc cee ee sosossecsoseeo 75 


Elec. Sto. Bat, pf........s00008 n. EE 


The Electric Company of America has 
purchased two new plants, one in New York 
state and one in Ohio, and a considerable 
part of the company’s $900,000 uninvested 
capital will now be reinvested on account 
of the purchase of these plants. 


Chicago, July 27: Closing 
Chicago Edison Light .......... 0... ceceeoes 180 
Central Union Telephone.............-.ee0e 36 
Chicago Telephone............ ccc ccc eeneene 275 
Un, TTAGs gia ies aaah ieri TE Voces ieee anes 20 
Un. Trac- pl: se scsceseenrtbacecsos eck sees 21 
Metropolitan El. ...  essssessssessese s.ro 89 


President John M. Roach, of the Union 
Traction Company, in his annual report 
says the operation of the Northwescern Ele- 
vated road through the company’s territory 
results in a direct loss in traffic of from 
$1.500 to $2,000 a day. After paying the 
first quarterly dividend and improving the 
efficiency and standard of the company’s 
equipment a surplus of $12,650 is on hand. 


ELECTRIC LIGHTING 


A $2,000 electric light plant will be built 
by the college authorities at Maryville, Tenn. 


J. B. Wampler is at the head of a scheme 
to construct a $50,000 electric light plant at 
McKeesport, Pa. 


At Unionville, Ct., work is expected to 
begin on a new electric light plant during 
the coming week. 


A new electric light plant is being built 
at Tipton, Ind. Excavations for the founda- 
tion began last week. 


An electric plant will be established by the 
United States Government at Fort Will- 
iams, Me. Major Roessler has charge of the 
work. 


At Cleveland, Ohio, M. A. Bradley will 
construct a new power block which will con- 
sist of seven stories and have 99 feet front 
by 165 depth. 


A new electric light plant will be con- 
structed at Woodstock, Ontario. Bids will 
be asked for by Superintendent J. G. Archi- 
bald in the course of a few days. 


The majority of the select and common 
branches of McKeesport, Pa., councils have 
announced themselves in favor of an elec- 
tric light plant to cost the city $150,000. 


The city of Dunkirk, N. Y., has granted 
a franchise to Adelbert W. Cummings to 


install a plant to supply heat and light and 


electric power. 
at once. 


A $20,000 plant will be built 


Connection by telephone has been made 
between Bristol and Quakertown, Pa., by 
the Standard Telephone Company, which is 
extending its lines throughout Bucks 
County. 


The Monroe, N. J., township committee 
has passed an ordinance giving the Wenonah, 
Glassboro & Clayton Electric Light Company 
the right to erect poles and string wires in 
Williamstown, N. J. 


The city council of Bowling Green, Ohio, 
has awarded the electric lighting contract 
for 10 years to the Bowling Green Electric 
Light and Power Company, which is repre- 
sented by E. H. McKnight. 


Plans have been drawn for a $150,000 
power-house and plant, to be erected in 
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Kearney, N. J., by the New Jersey Light 
and Power Company, which was recently 
incorporated in that state. 


The Butler Light, Heat and Motor Com- 
pany, of Butler, Pa., will change the loca- 
tion of its power plant. A site has been 
purchased at a cost of $35,000, and a $20,000 
building will be immediately erected. 


Work on No. 2 power-house of the Ottawa, 
Ontario, Electric Company will soon be com- 
pleted. The machinery, which has been 
purchased from the Westinghouse company, 
of Pittsburgh, Pa., will be installed about 
September 1. 


The Sandusky Gas and Electric Company 
has secured a contract for lighting the city 
of Sandusky, Ohio. The company will be- 
gin at once to make improvements in its 
plant, new machinery will be installed in all 
departments and the line will practically 
be rebuilt. 


The Grand Island Gas Company, of Grand 
Island, Neb., will have its new electric light 
department in operation after the first of 
August. Grand Island will then have two 
electric light plants in active operation, and 
a third plant for the exclusive use of the city 
is contemplated. 


At a meeting of the board of trustees of 
the Pythian Home, Springfield, Ohio, very 
elaborate plans were made for an addition 
to the present building and other improve- 
ments. Among them is the building of an 
electric light plant to supply all the build- 
ings of the institution. 


In the recent report filed with the New 
York State Board of Charities, in regard 
to the condition of the Kings County Alms- 
house, it was shown that a saving of $19,- 
000 a year would result from the establish- 
ing of a private electric light and power 
plant in the almshouse. 


The city of Owensboro, Ky., has employed 
H. C. Harrington to complete the new elec- 
tric light plant, for which a contract was 
recently given to Westinghouse, Church, 
Kerr & Company. The city refuses to pay 
the company a large balance due it be- 
cause of an auverse report rendered by Mr. 
Harrington. 


The People’s Light and Power Company 
has filed articles of incorporation in the 
office of the County Clerk at Newark, N. J. 
The principal office of the company will be 
at 161 Washington street in that city. The 
authorized capital stock is $1,500,000, di- 
vided into 15,000 shares, the par value of 
which is $100 each. 


AUTOMOBILE NOTES 


At a special meeting of the Automobile 
Club of America, held July 17, in New York 
city, the subject of the affiliation with the 
various automobile clubs throughout the 
United States was discussed, and a commit- 
tee of seven appointed to formulate a plan 
for such affiliation and submit it to the 
board of governors, or to the club, as they 
might deem best, said committee to consist 
of the president, first vice-president, the 
three members of the law committee and 
two other members to be named by the 
chairman. 


The rapid driving of automobiles through 
the streets of Newport, R. I., has caused 
the authorities to adopt measures to limit 
the speed of these vehicles. Accidents have 
been numerous of late, and many com- 
plaints have been made to the police 
authorities to adopt some measures which 
will tend to curtail them. The police have 
therefore been instructed to inforce the 
present law against fast driving, which has 
up to this time been a dead letter on the 
city statute books. The fine is only $10, 
but it is believed that when the penalty is 
inflicted two or three times it will operate 
as a cure, 


> 


Aay w Aa A 


O a oe 


3I~No, 3 


erser Ligh 
ag recent]; 


Motor Cog. 
s€ the jorg 


“sey 


the Ottay, 
0D be con, 

has beer 
e Company 
lleg abor 


Compar 
1B the city 
y Will be 
Dts in its 
lied in af 
practically 


Of Gra 
tric ligh: 
e firs of 
hare tro 
tion, ang 
f the chy 


ustees i 
hio, ver 
aidia 
improre 
ng Oe 
de built 


he Nes 
regan’ 
y Ales 
of $f 
tablish 
power 


ployee 
w ele 
Ct Was 
buret 


a a no ed 


August 3, 1901 


ELECTRIC RAILWAYS 


A trolley line is proposed to connect the 
towns of Hornellsville and Howard, N. Y. 


The survey of a new electric line from 
Battle Creek to Coldwater, Mich., is being 
made. 


The Twin City Rapid Transit Company 
has arranged to connect St. Paul and White 
Bear, Minn., by trolley line. 


A plan is on foot to connect East St. Louis 
with Lebanon, I1]., by a trolley line which 
will use the old B. & O. track. 


Two corps of engineers began work 
last week on the proposed routes of the 
Pittsburgh rapıu transit system. 


Engineers have begun work on an electric 
line to be built from Fredericksburg, Va., 
to the Rappahannock County line. 


Cars are now running on the new line of 
the Millville Traction Company, of New 
Jersey, between Millville and Vineland. 


A Chicago syndicate has been granted a 
franchise at Valparaiso, Ind., to operate a 
Street railway in the city and county. 


Surveys for the Lee County electric road 
from Steward to Dixon, Ill., will soon be 
completed. Richard C. Canterbury has 
charge of the surveying. 


It is proposed to build an electric railway 
line from Paducah, Ky., to the town of Wick- 
litfe. The citizens of Ballard County are 
interested in the scheme. 


The Clyde Kilectric Power Company has 
applied to the board of trustees of Clyde, 
N. Y., for permission to construct and oper- 
ate an electric street railway. 


The authorities of the Grove City Colleze, 
of Grove City, Pa., have decided to erect 
a power-u0use on the college property for 
lighting of the buildings and grounds with 
electricity. 


J. L. Blackwell & Company, of Baltimore, 
have been awarded the contracts for build- 
ing the Philadelphia & Paoli, Westchester 
& Southern, and Coatsville & Downington 
trolley lines. 


The Schenectady, N. Y., Railway Com- 
pany proposes to extend its lines in a half 
dozen different directions, giving better 
service to Bellevue, Athens Junction, Mount 
Pleasant and South Schenectady. 


The Kansas City-Leavensworth Railway 
Company has decided upon its route from 
Kansas City, Kas., to Kansas City, Mo., and 
a petition for a franchise will be presented 
a. once to the council of the latter city. 


Mr. P. L. Spooner, of Madison, Wis., has 
ffiled an application with the city council 
of Stoughton to construct a street railway 
line through that town, connecting Madi- 
son, Evansville, Janesville and Oconomowoc. 


At Munising, Mich., surveyors are at work 
on «ne road for the east branch of the 
Munising railway. It is the intention of 
the company to complete at least 15 miles 
of the line before winter sets in. 


The Consolidated Light and Power Com- 
pany, of Birmingham, Ala., has announced 
that it will within one month’s time begin 
work on the extension of its electric lines 
from Birmingham to Powderly, through the 
city of Bessemer. 


It is said that the e.ectric road projected 
by S. E. Hayes, of Standish, Mich., to ex- 
tend from Standish to northern towns in 
Michigan, is now assured, enough capital 
having been subscribed to push the project 
to a successful conclusion. 


A syndicate of Philadelphia capitalists 
has secured an option on 800 acres of land 
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three miles north of Wheeling, W. Va., for 
$240,000. The property will be laid out in 
lots, and an electric car line will be built 
to connect it w.cu the city of Wheeling. 


Preparations have been made for the open- 
ing of headquarters in Muncie by S. M. 
Hexter, president of the company which is 
to build the new line from Muncie to Fort 
Wayne, Ind. S. J. Schlesinger, of Cleveland, 
is to have charge of the preliminary work 
in Muncie. 


At Galveston. Tex., work has commenced 
on the new power-house for the street rail- 
way company, which is to cost $165,000. 
It is located on the site of the one which 
was destroyed by the recent Galveston 
storm. The new power-house will be the 
finest in the South. 


The council of Collingswood, N. J., has 
passed the ordinance permitting the Cam- 
den & Suburban Railway Company to ex- 
tend its line tnrough Collingswood on its 
proposed extension to Haddon Heights. The 
ordinance compels the company to have the 
tracks laid and in operation within one year. 


The West Electric Light and Power Com- 
pany, of Naticoke, Pa., has been given a 
franchise by the borough council to erect 
poles in the borough for the furnishing of 
light to the citizens of Nanticoke. The com- 
pany will be ready to furnish light by the 
first of the coming year. 


The Schenectady Railway Company’s 
line from Schenectady to Albany is almost 
completed. ìt will te double tracked through- 
out and will be equipped with the most ex- 
pensive cars used on any similar road in 
this country. A schedule of 45 minutes is 
promised between the two cities—a dis- 
tance of 17 miles. 


The Union Railway Company has secured 
a franchise from the Mayor of New York 
city to build a double track connecting its 
various lines already in operation in the 
Borough of Bronx. The franchise allows 
the company to use the overhead system, or 
any other power which may be lawfully em- 
ployed by the same. 


At a meeting of the stockholders of the 
Sharon Street Railway Company, held 
in Sharon, Pa., on July 15, it was 
decided to issue $500,000 worth of bonds for 
the construction of a new trolley line from 
Sharon to New Castle. The line will be 21 
miles in length. M. A. Devitt, of Chicago, 
H. W. Whipple and George F. Penhale, of 
New York, are the promoters. 


A franchise has been asked of the police 
jury of Ascension Parish, La., for the con- 
struction of an electric line from Houma, via 
Thibodaux, to Donaldson. A few planters 
along che proposed route are opposing the 
scheme on the grounds that the negro labor- 
ers in the fields would be distracted from 
their work by tae passing cars, thereby 
causing a loss to the planters. 


The Hartford & Springfield Street Rall- 
way Company has been organized by Bos- 
ton capitalists and will connect these two 
cities by trolley. The road will be 25 miles 
in length, and all equipments will be of the 
very latest type adapted to fast service. 
The capitalization of the company will be 
$375,000 in five per. cent 20-year bonds and 
$375,000 stock. All securities have been 
placed. 


By the action of the select council of 
Norfolk, Va., the Bay Shore Terminal Com- 
pany has secured a 30-year franchise for a 
street railway through every ward of that 
city, with perhaps one exception. There 
were two other competitors for this fran- 
chise, both said to be backed by Pennsy]l- 
vania capital. One of these companies made 
a bid of $45,000, but the bid was turned 
uown, and the franchise granted the Ter- 
minal company for $30,000. . 
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NEW INCORPORATIONS 


CLEVELAND, OHIO—Consolidated Elec- 
tric Construction Company. $26,000. 


PITTSBURGH, PA.—City Electric Com- 
pany. $1,000. To supply light, heat and 
power. 


BALTIMORE, MD.— Union Telephone 
Company. $3,000. Incorporator: Benjamin 
T. Jordan & Company. 


SAN ANGELO, TEX.—San Angelo Tele- 
phone Company. $80,000. Incorporators: 
J. Y. Pust, J. W. Sims and L. Pust. 


PLEASANT PLAINS, ILL. — Boynton 
Telephone Company. $2,500. Incorpora- 
tors: E. D. Boynton, J. M. Howard, O. E. 
Ferry. 


MAGNOLIA, ILL.—Magnolia Mutual Tele- 
phone Company. $2,500. Incorporators: 
Perry Dakin, E. E. Barbour and John Dav- 
idson. 


DUBUQUE, IOWA—Dubuque, Vinton & 
Southwestern Railway. $100,000. M. H. 
Day, F. D. Stout, D. D. Myers and others 
are interested. 


CHARLESTOWN, ILL.—The Consumers’ 
Gas, Fuel and bLlectric Company. $65,000. 
Incorporators: William P. Coffey, Joseph 
Cluke and Charles Newman. 


. BRUCE, CHIPPEWA COUNTY, WIS.— 
Chippewa Valley Telephone Company. 
$10,000. Incorporators: O. E. Pederson, A. 
L. Arpin, A. Hein and 10 others. 


CONCORDIA, KAS.—Concordia Telephone 
and Telegraph Company. $20,000. Direc- 
tors: George G. Hill, Washington; William 
Lutt and F. W. Daigherty, Concordia. 


NEWARK, N. J.—National Electric Light, 
Heat and Power Company. $200,000. In- 
corporators: John E. Helm and Frederick 
C. Fisher, of Newark, and William Pelzer, 
of New York. 


COLUMBUS, OHIO—Marysville, Delaware, 
Sunbury & Mt. Vernon Railway Company. 
$10,000. Incorporators: B. L. McElroy, F. D. 
Simons, T. A. Simons, C. E. Miles and J. 
W. Holcomb. 


DES MOINES, [OWA—Western Electrical 
Construction and Fire Alarm Company. 
270,000. Name changed to Western Fire 
Alarm Company. Incorporators: J. R. Wind- 
sor, Edward Kunkle, W. M. Houston, J. H. 
Lyman and H. E. Jones. 


STEWARD, ILL.— Northern Illinois Elec- 
tric Railway Company. $700,000. Incor- 
porators and board of d.rectors: E. L. Titus, 
I. R. Titus, of Steward; S. D. Frost, of Am- 
ber; Sherman L. Shaw, of Lee Centre, and 
G. H. T. Shaw, of Dixon, Ill. 


PHILLIPSBUKG, N. J.—Refiect Incandes- 
cent Lamp Company. $300,000. Incorpo- 
rators: J. W. Cowell, Howard P. Kinsey, 
Albert R. Dunn, R. H. Leach, Frank C. 
Miller, Theodore F. King, James R. Searfass, 
Clinton Hilliard, Edwin C. Hess. 


ALBANY, N. Y.—Bolivar Telephone Com- 
pany. Capital not named. President, E. J. 
Wilson; vice-president, H. L. Zimmerman; 
secretary, W. L. Nichols; treasurer, John P. 
Herrick; directors, E. J. Wilson, H. L. Zim- 
merman, F. L. Coars, W. T. Bliss, John P. 
Herrick, W. L. Nichols, Louis Seibert. 


ALBANY, N. Y.—Monroe County Electric 
Belt Line Company. $250,000. Directors: 
Percy R. McPhail, Ira M. Luddington, Geo. 
W. Aldridge and Merton E. Lewis, of 
Rochester; Anarew H. Bawn, of Penfield; 
Walter A. Parce and D. C. Becker, of Fair- 
port; W. H. Rowerdick, of Brighton, and 
Fred W. Guernsey, of Pittsford. 
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The Southwestern Telegraph and Tele- 
phone Company has completed its telephone 
exchange at Hempstead, Tex. 


A recently chartered company is prepar- 
ing to construct a telephone line from 
Charleston to Ozark, Ark. 


The long-distance telephone company of 
Staunton, Va., is building a line which will 
connect Richmond and Newport News. 


The farmers in the vicinity of Frazeys- 
burg, Ohio, are considering plans to con- 
struct an independent telephone system. 


The Illinois Telephone Company, of Chi- 
cago, has secured $5,000,000 with which it 
will continue the construction of the system. 


The Overton County Telephone Company 
has filed an amendment to its charter at 
Nashville, Tenn., increasing its capital stock 
to $20,000. 


A company has been formed at Jersey 
Shore, Pa., for the purpose of building a 
telephone line from that city to Wellsboro, 
in Tioga County, Pa. 


The Cumberland Telephone Company is in- 
stalling an exchange at Lenoir City, Tenn. 
It is also surveying a proposed route from 
Kerryville, by way of Buckeye, Elk Valley 
and Newcomb, to Jellico. 


The Ontario Telephone Company is seek- 


ing a franchise for construetine a line and . 


installing instruments in Toronto. It 
offers business ’phones at $36, and private 
’phones at $24 per annum, and agrees to pro- 
vide a forfeiture bond of $50,000. 


The Elberton Telephone Exchange to 
Elberton, Ga., has been purchased by the 
Bell Telephone Company, at a cost of $6,000. 
Long-distance ’phones will be installed, which 
will place Elberton in connection with At- 
lanta and the other cities of the state. 


The Interstate Telephone Company of 
New Jersey will ask a franchise of the 
authorities of Jersey City for wiring the 
city. The company has an authorized capi- 
tal of $10,000,000, and is said to be willing 
to pay for the franchise. 


It is reported that the Jasper County, 
Iowa, Telephone Company has purchased 
the old Iowa exchange in Colfax and will 
begin at once to make important improve- 
ments in the telephone service in that city. 
Both long-distance and local service will be 
maintained. 


Telephone consolidation in Maryland 
seems to be increasing at a remarkably 
rapid rate, as is shown by the recent merg- 
ing under one management of the Western 
Maryland Telephone Comnany. Carroll 
County; Cumberland Valley Te'ephone Com- 
pany; Maryland Telephone Company, of 
Hagerstown, together with the Gettvsburg, 
Hanover and Adams County Telephone com- 
panies of Pennsylvania. 


The annual meeting of the Standard 
Telephone and Electric Company was re- 
cently held at Madison, Wis. The capital 
stock of the company was fixed at $300,000. 
Mr. Thomas H. Gill, attorney for the Wis- 
consin Central Railway, of Milwaukee, Wis., 
was elected president; A. L. Hutchinson, of 
Weyauwega, Wis., vice-president and general 
manager, and E. W. Batchelder, of Madison, 
secretary and treasurer. 


The Seaboard Telegraph and Telephone 
Company, of New York, proposes, in con- 
‘nection with the Southside Telephone Com- 
pany, to extend the lines of the latter com- 
pany through all parts of Nassau and Suf- 
folk counties, so as to reach every village. 
It is putting its lines in Queens County in 
repair, it is said, in order to connect its Long 
Island system with independent telephone 
lines in Brooklyn and other parts of the 
country. 
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TELEPHONE AND TELEGRAPH 


MR. W. S. ROWE, of Cincinnati, Ohio, has 
been elected a member of the board of di- 
rectors of the Bullock Manufacturing Com- 
pany. 


MR. LAMAR LYNDON, electrical en- 
gineer, whose office was formerly at 95 
Liberty street, has removed to the Park Row 
Building, New York city. 


MR. AND MRS. EUGENE MUNSELL, of 
New York, sailed for Europe last week. 
Mr. Munsell is president of Eugene Munsell 
& Company, the mica house. 


MR. JOHN S. SPEER, general manager 
of the Speer Carbon Company, St. Marys, 
Pa., was in New York and eastern cities 
during the past week. This company is 
contemplating enlarging its factory at St. 
Marys and materially increasing its output. 


MR. GEORGE R. MATTHIEU, president 
of the Association of Electrical Contractors 
of Pittsburgh and Western Pennsylvania, 
was elected treasurer of the Association of 
Electrical Contractors of the United States 
at the recent meeting of the latter body at 
Buffalo, N. Y. 


MR. D. C. CHURCHILL sailed from New 
York for Bombay, India, on July 20. He goes 
to establish and develop a system of model 
trade schools at Ahmednagar, a town 175 
miles inland from Bombay. Mr. Churchill 
was graduated from the Massachusetts 
Scuool of Technology in 1899, and since that 
time he has been connected with the West- 
inghouse company in Pittsburgh. 


INDUSTRIAL ITEMS 


THE NEW YORK & OHIO COMPANY, 
Warren, Ohio, is now distributing its calen- 
dar for August. 


THE ERICSSON TELEPHONE COM- 
PANY, New York, is sending out a very 
original and handsome series of advertising 
cards, designed by Samuel Jaros, New York. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, has just issued descriptive 
matter pertaining to its new series and 
bridging cabinet-type telephones. Circular 
will be mailed upon application. 


THE ELECTRO-DYNAMIC COMPANY, 
Philadelphia, Pa., is manufacturing a water- 
tight receptacle for incandescent lamps, par- 
ticularly adapted to marine work, cold stor- 
age plants, breweries and other places where 
moisture is excessive. 


‘THE OSCAR BARNETT FOUNDRY COM- 
PANY, Newark, N. J., is offering a special 
gray iron casting, both smooth and soft, for 
electrical work and particularly for motor 
shells, telephone equipments, arc lamps and 
other special electrical purposes. 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, Peru, Ind., will be pleased 
to send its “Red Book” to those requesting 
its catalogue. This “Red Book” contains 
illustrations and descriptions of the Peru 
products, which consist of porcelain elec- 
trical specialties. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, is distrib- 
uting, from its Pan-American exhibit in the 
Electricity Building, a unique souvenir of 
its efforts in connection with the exposition, 
in the form of a handsome card-case and 
memorandum book. 


THE RAILWAYS AND LIGHT COM- 
PANY OF AMERICA, 1500 Continental 
Trust Building, Baltimore, Md., advises the 
ELECTRICAL REVIEW that it is in the market 
for electric railway and lighting supplies, 
and that it will be glad to be placed on the 
mailing list of manufacturers in these lines. 


THE DIEHL MANUFACTURING COM- 
PANY, Elizabethport, N. J., is producing a 
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special combination of Diehl enclosed motor 
and exhaust wheel. The set is designed 
with particular care for the accomplishment 
of successful operation. This company is- 
sues a catalogue giving full description and 
information of these motors connected to 
different makes of wheels and blowers. 


THE NIAGARA s‘ALLS POWER COM- 
PANY is distributing a very neat and com- 
prehensive pamphlet upon the application 
and use of its power on the Niagara :rontier. 
Manufacturers can obtain this power for 
any purpose and in any quantity in Niagara 
Fa.us, the Tonawandas or Buffalo. The 
shipping fac.tities of the Niagara frontier 
are unsurpassed, and factory sites are avail- 
able for any purpose. 


THE MYERS GROUND LOCATOR is an 
instrument designed for use in locating 
grounds, losses and loose connections on 
electric circuits. This instrument, it is 
claimed, will replace voltmeters and Mur- 
ray and Varley loop tests for the purpose. 
It is almost instantaneous in operation, is 
unaffected by earth currents and variations 
in the grounas and is exceedingly compact 
and simple. It is made by the Myers Break 
Finder Company, 105 South Warren street, 
Syracuse, N. Y. 


THE STANDARD PAINT COMPANY, of 
New York and Chicago, which manufactures 
the well-known P & B goods, has issued a 
very attractive invitation to its friends and 
patrons to visit the P & B pavilion at the 
Pan-American Exposition, and to use same 
as a mail depot as well as a place for keep- 
ing appointments with friends or business 
acquaintances. The company has installed 
a very interesting exhibit of its famous 
Ruberoid roofing, insulating and building 
papers, as well as its preservative paints 
and electrical compounds. It reports a good 
business in every department. 


THE GLOBE AUTOMATI uo TELEPHONE 
COMPANY, of Chicago, Ill., has recently 
completed an exchange at George, Iowa. It 
is also constructing several other exchanges. 
Many favorable letters have been received 
by the company from those who nave used 
the Globe automatic telephone system. 
They express their complete satisfaction 
with its workings. Owing to the small 
number required to operate the system when 
it is once installed, the decrease in the ex- 
pense account from that of the ordinary 
telephone system is very satisfactory to 
those who receive the dividends. The com- 
pany reports that orders are coming in very 
rapidly. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY. of St. Louis, has recently is- 
sued a pocket-size net price list and dis- 
count sheet applying to its general cata- 
logue No. 22. This is one of the most com- 
plete price lists ever issued in the electrical 
business, covering, as it does, practically all 
goods of standard make which pertain in 
any way to electricity. The book is bound 
in heavy linen covering, consisting of about 
125 pages, and is suitable for carrying in the 
pocket. It shoulu prove of great use and 
convenience to any one wishing to always 
have with him prices that are right. The 
company is sending this book out to the 
trade, and it will be mailed on application. 


D. & W. ENCLOSED FUSES are finding 
wide use for a large variety of work. The 
use of enclosed fuses is becoming so general 
by those experienced in this line that the 
attention of the National Board of Fire 
Underwriters has been attracted by their 
protecting qualities. Overcoming he flash 
of the old style open fuses affords a great 
protection to property and lessens fire risk to 
a minimum, therefore the adoption of en- 
closed fuses by the National Board of Fire 
Underwriters will be greatly appreciated 
by electrical and business men in general. 
The Central E.ectric Company, of Chicago, 
are agents for the D. & W. enclosed fuses 
and other safety devices, and on request will 
be pleased to furnish bulletins and prices to 
those interested. 
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It has been announced that Mr. J. B. 
McDonald, the contractor for the Rapid 
Transit Commission’s subway, now under 
construction in New York, is using every 
effort to finish a portion of the work in 
time to conduct an extensive serics of 
trials of various methods of traction in it 
before deciding upon what system shall be 
adopted for the entire work. This is an emi- 
nently reasonable and sensible thing to do, 
and electrical engineers are to be congratu- 
lated upon the opportunity provided by 
Mr. McDonald for the preliminary de- 
termination of the factors which will en- 
ter into the somewhat complicated prob- 
lem of tunnel road operation. Of course, 
it goes without saying that an electrical 
system of some sort will be adopted. 
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SYSTEM OF ELECTRIC 
TRACTION, 


On other pages of this issue will be 
found the first complete description of an 
installation for electric traction on the 


THE GANZ 


Ganz high-tension polyphase system that 
has yet appeared in the United States. 
In describing the lines of the Valtellina 
region of Italy, Signor Bignami has gone 
into considerable detail of the power- 
house, line and car equipment of this most 
interesting and extraordinary railway. 
The well-known ability and prominence of 
the author make the article all the more 
interesting. | 

Perhaps the ease and simplicity and 
the inexpensiveness of the equipment 
there described will answer some of the 
numerous and not always over-intelligent 
criticisms which American engineers have 
been making of polyphase systems for 
It has been contended 
in these columns often and over that the 


electric traction. 


alternating current would eventually find 
a large place in railway operation. In- 
deed, it has seemed evident that the great- 
est step in the direction of electrical equip- 
ment of main-line railways would be taken 
when the merits for alternating current 
for this class of work were fully recog- 
nized and systems using it were worked 
out on a large scale. While we may nat- 
urally feel some degree of regret that the 
first important installation of this charac- 
ter was made abroad, yet we may very 
profitably study the admirable work of 
our colleagues in Italy and Hungary who 
have laid down this fine plant, with a view 
to adopting some of the ideas embodied 
in their work—and possibly also of im- 
proving upon it. 

The main lines of the system, as indi- 
cated in Signor Bignami’s article, are the 
employment of a very high initial tension 
directly generated at low frequency upon 
the dynamos, and its distribution to a 
number of transformer substations situ- 
ated along the line of the railway. At 


these stations there is an entire absence’ 
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of moving machinery. Their mainte- 
nance and operation costs are practically 
nothing and, although the capital cost is 
somewhat high, yet it is nowhere nearly 
so high as it would be were it necessary 
to include rotary converters and switch- 
boards in each substation. From these 
distributing points three-phase current, at 
a working pressure of 3,000 volts in each 
phase, is fed directly to the trolley wires, 
two in number, the track forming the 
third conductor. The system of car wir- 
ing is such that this high-tension current 
enters only the primary windings of the 
motors where it is amply protected, and 
the current that is handled in controllers 
and rheostats is of the very moderate ten- 
sion of 300 volts. It will be observed that 
there are no transformer apparatus upon 
the cars and that the elements of the 
induction motors employed themselves 
constitute transformers both for voltage 
and frequency. The method of connect- 
ing polyphase induction motors in cascade 
has been suggested before, we believe, by 
Mr. Steinmetz, but so far it seems 
to have met little recognition in this 
country, and not to have been worked 
out as fully as might be expected. 
The solution Ganz & 
Company have made of the difficult prob- 
lem imposed upon them by the operating 
conditions on hese lines is one that ap- 
peals directly to the American idea in en- 
gineering. They have obtained their re- 
sults in the simplest and most direct 
fashion without recourse to the usual com- 
plexity of apparatus which marks Euro- 
pean installations, and apparently without 
particular reference to non-essential de- 
tails. It seems somewhat doubtful if a 
very high efficiency, electrically speaking, 
can be had by this system, but there can 
be little doubt that the cars will be effect- 
ually and promptly moved and make their 
schedule‘time over one of the most difficult 
railroads in the world. 

There are so many opportunities in the 
United States for the application of this 


which Messrs. 
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sort of railway system that it is some 
wonder that no similar installation has 
been attempted here. We can not be said, 
in general, to be afraid of high voltages, 
because high-voltage work has been car- 
ried to its greatest extreme in this coun- 
try. We have developed and perfected 
the induction motor to a high point and 
there seems no reason why our engineers 
and our manufacturers can not produce 
an alternating-current system of high 
availability and prepared to give excellent 
service. With the numerous interurban 
lines of great length which are now oper- 
ated in this country and the many project- 
ed electric railroads of a reasonably heavy- 
service character, we have an abundant op- 
portunity for working out the alternating- 
current traction system in its completest 
detail. It is to be hoped that this oppor- 
tunity will not long remain unused and 
that advantage will be taken of the con- 
ditions surrounding this branch of the 
industry to perfect a method of operation 
which must eventually greatly increase 
the field of electric traction and open the 
way to the electrical conquest of the steam 


railroad. 


ea ee Se ee — 


THE FOURTH AVENUE TUNNEL 
PROBLEM. 


The Grand Jury of the County of New 
York handed in last week to the Court of 
General Sessions a presentment covering 
the conditions obtaining in the railway 
tunnel under Fourth avenue in New 
York city. It was declared by the Grand 
Jury, whose report was voluminous and 
exceedingly comprehensive, that the tun- 
nel is a public nuisance on account of the 
accumulation of vitiated air and gases 
from locomotives in it. Strong recom- 
mendations were made for improvements 
to be undertaken, the chief of which was 
the adoption of electric traction for the 
tunnel service. The report says: 


“From evidence adduced before it, the 
Grand Jury is convinced that in the pres- 
ent state of the art of electric application 
to mechanical ends the progress has been 
so general and uniform that everything 
requisite for an electrical installation in the 
tunnel and its approaches is as standard at 
the present time as steel rails or car 
wheels; that to install electrical traction 
in these tunnels and the approaches there- 
to everything required can be had without 
difficulty, delay, or great initial expense.” 


The conditions of operation in this 
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It was built 
thirty years ago at a time when the de- 


tunnel are remarkable. 


mands made upon it were far less than 
they are to-day. The tunnel consists, 
really, of three parallel tunnels occupying 
nearly the entire width of the street, the 
central tunnel carrying two tracks and 
being open at intervals into the street 
above. The side tunnels have small open- 
ings on the sides toward the central tunnel 
into the latter, and each of these carries 
one track. In all 530 trains per day 
traverse the tunnel, each being hauled by 
The total length of 


the tunnel and its approaches is about 


a steam locomotive. 


two miles, and the time required to trav- 
erse it, when trains are not blocked in the 
tunnel, is from three and one-half to five 
minutes. In the report of the Grand Jury 
there is much detail concerning the 
amount of air consumed by a locomotive 
in going through the tunnel and the 
amount of gases given off, as well as of 
the vitiation of the air in passenger 
coaches due to the breathing of the occu- 
It states that each locomotive 
leaves in the tunnel about 80,000 cubic 
feet of steam and gases—equal to the 
amount that would be vitiated in the 
same time by the breathing of 87,000 
human beings. 


pants. 


Temperatures in the cars 
passing through the tunnels often exceed 
100 degrees Fahrenheit and the atmos- 
phere of the cars becomes so foul that 
passengers have been observed to lose 
consciousness or become ill during the 
tunnel transit. 

The statement of the Grand Jury, that 
the art of electric traction is now ad- 
vanced to such a point that electrical 
equipment for this service is perfectly 
practical and comparatively easy, is en- 
tirely true. The tunnel presents no 
problem whatever that several companies 
manufacturing traction apparatus are 
not ready and willing to solve. It is not 
unlikely that the introduction of elec- 
tricity for train operation in the tunnel 
would cause a decided difference in the 
method of train operation and it is 
scarcely to be expected that methods based 
upon the employment’ of locomotives 
would be continued when that method of 
traction is superseded by another. It 
seems fair to say, without venturing any 
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criticism upon the officers of the railway 
companies using this approach to New 
York city, that a diligent investigation 
of the conditions and of the capacity of 
electric traction to handle the traffic, 
would bring to light the fact that a vast 
enhancement of their suburban passenger 
business could be secured by a change in 
the motive power. 

New York city has been treated to an 
object lesson in the operation of electric 
tramways by the efficient and admirable 
management of the Metropolitan Street 
Railway Company. There is no part of 
the lines of this corporation in New York 
city that is more pleasant to traverse, 
either in the hot weather of summer or 
the cold days of winter, than the old tun- 
nel in Fourth avenue through which its 
This tunnel 
is whitewashed inside, is well lighted and 


cars run for several blocks. 


maintains a fairly equable temperature 
the year round. Exactly the same con- 
ditions might be easily attained in the 
tunnels north of the Grand Central station 
were electric traction to be adopted. 

A consideration of the utmost impor- 
tance, both to the railway companies and 
the public, is the fact that New York 
city’s natural growth is to the north. 
Here, within a moderate distance of the 
centre of business activity in the city, 1s 
high, well-drained and very beautiful 
country, admirably situated for suburban 
homes and capable of an immense devel- 
opment. So long, however, as access to 
this region must be had by traversing a 
railway tunnel loaded with ‘combustion 
gases in closed cars vitiated by the breath- 
ing of many people natural development 
is retarded and property values remain 
comparatively low. It is believed that the 
taxable valuation of that part of Greater 
New York comprised within the County 
of Westchester, would be enhanced by 
figures that would astound statisticians, 
provided this improvement were carried 
out. It is to be hoped, therefore, that the 
agitation now going on, of which the 
Grand Jury presentment is only one 
phase, will soon convince these railway 
managements of the necessity as well as 
of the advisability of making the change 
and eliminating the locomotive from the 
confines of New York city. 
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THE IN8TITUTE’'S SUMMER MEETING. 


- From present appearances it is believed 
that the summer meeting of the Ameri- 
ean Institute of Electrical Engineers, 
which begins in New York city, August 
14, and ends at Buffalo, August 25, 
will be one of the best attended and most 
interesting in the history of the Institute. 
The presence of a number of foreign vis- 
itors will add particular interest to this 
occasion and the unusual attractiveness 
of the programme will doubtless secure a 
large attendance. 

The idea of traveling in a body to visit 
great centres of manufacture and points 
of electrical interest 1s an exceedingly at- 
tractive one. ‘The trip up the Hudson 
River is one of the most beautiful in the 
United States, if not in the world, and 
everybody who goes on this occasion will 
be certain to have at least a pleasant 
time. It is quite as certain that members 
and guests attending the mccting will also 
be profited by the discussions which will 
take place and by the papers which will 
be presented. The programme of the 
mecting was published in full in the last 
issue of the ELECTRICAL REVIEW. 

It is exceedingly pleasant for the 
Institute to have this opportunity to re- 
ciprocate the many attentions shown it 
by French electrical engineers last sum- 
mer. The party which is now on the way 
from Paris will comprise a number of the 
most eminent electricians of Europe and 
their presence at the Institute meeting 
will add no little to the interest and value 
of the occasion. Every member should 
make an earnest effort to be present at the 
meeting and take part in the excursion 
to Buffalo and Niagara Falls, or if this is 
impossible at least to be present at the 
dinner next Thursday night where an 
unusual feast of good things, both mate- 
rial and intellectual, will be set forth. 


——_— — 


This summer has witnessed a very 
great extension of electric lighting facil- 
ities in all parts of the United States. An 
Increasing number of small towns have 
been supplied with stations and in general 
the central station business has expanded 
in all parts of the country. The gas com- 
panies at the same time are making an 
excellent showing on account of the rap- 
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, idly increasing use of gas for cooking and 
heating purposes. Notwithstanding the 
introduction of Welsbach burners in many 
places it is believed that gas is making 
no substantial gains as an illuminant, 
but it will always have a field as a fuel, 
being probably the best fuel for domestic 
purposes that has ever been devised. Elec- 
tric light is more and more taking its 
place as the usual and standard illumi- 
nant in the United States. It is to be re- 
gretted that we have not taken more 
kindly to the eight-candle-power lamp in 
this country. In a great many situations 
lamps of this size would give all the light 
that is needed, and would so materially 
reduce the bills of consumers as to put 
electric lighting to the front as the cheap- 
est as well as the best illuminant possible 
for them to obtain. 


One point which has not been referred 
to in the agitation concerning the New 
York Central Railroad’s tunnel in New 
York city, is the admirable management 
Which has permitted the safe handling of 
530 trains a day in the tunnel and ter- 
minal yards at the Grand Central Station. 
When this tunnel and terminus were 
built—now more than twenty-seven years 
ago—it was not foreseen that the traffic 
would ever grow to such enormous pro- 
portions as it has to-day. Consequently 
some of the most difficult problems that 
have ever been imposed upon a railway 
management have been met and solved in 
connection with the continued operation 
of this terminal hampered as it ig by re- 
stricted space and an ever-increasing 
number of trains. In all the years of its 
operation only four passengers have been 
killed in the tunnel. This extraordinary 
record should not be overlooked by those 
who are accusing the railway manage- 
ment of dilatory progress in perfecting 
the tunnel system. Electricity will un- 
doubtedly solve the dilemma in which 
the railway company finds itself, but per- 


haps it is well that progress has been 
made slowly, for now there can be no 
doubt of the outcome of any experiment 
on electrical installation. Once intro- 
duced, the electrical system will make the 
tunnel a pleasant section of the road to 
traverse either in summer or winter, and 
permit the highest speeds with safety. 
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ELECTROCHEMISTRY. 

In this week’s issue of the ELECTRIOAL 
REvIEw is presented the fourth chapter of 
Professor H. C. Jones’s admirable series 
of articles on electrochemistry. These 
valuable papers deal with a subject which 
is not only of fascinating interest but of 
the most enormous potential value. In 
probably no other direction is electrical 
application making more rapid strides than 
in the use of electric current as a means 
in chemical work. The presentation of 
this series, which is the first of a popular 
character to be published, will doubtless 
stimulate the interest and attract the at- 
tention of many to whom electrochemical 
work is at present an ill-understood sub- 
ject. Professor Jones has the happy fac- 
ulty of uniting with a clear and luminous 
presentation of his subject an unusually 
attractive literary style, which makes 
these articles as interesting as they are 
important. 


With the continual increase of asphalt 
and other impervious pavements the prob- 
lem of gas leakage in our larger cities is 
becoming more and more important. 
With pipes buried a short distance below 
the surface and exposed to very wide 
ranges of temperature it is practically 
impossible to maintain tight joints. The 
leakages of gas from buried pipes reach 
figures which are absolutely astonishing. 
Fair practice shows an average leakage of 
nearly a quarter of a million cubic fect 
per year from a mile of six-inch main. 
This gas has to go somewhere, and in its 
passage through the soil, being robbed of 
many of the tarry and less volatile com- 
pounds which give ordinary illuminating 
gas its odor, the hydrogen, carbonic oxide 
and other inflammable elements escape 
practically without odor, thus giving no 
warning of their presence. How many 
mysterious fires and explosions have been 
due to this cause no one knows, but their 


number is certainly large and at the same 
time it is likely that the public health is 
none the better for the constant vitiation 
of the air of houses by these gases. The 
question is one which deserves to be taken 
up and very fully studied by municipal 
authorities, and is certainly one that de- 
mands the closest attention from engineers 
to make the dangers incident to it as small 
as possible. 
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Science 
Brevities 


Static Electricity in the Treatment of 
Sprains—Dr. Leonard C. Stanford de- 
scribes this treatment in the Boston Medi- 
cal and Surgical Journal: The electricity 
is generated from a large Holtz machine. 
The patient is placed on an insulated plat- 
form, which is connected with the nega- 
tive pole of the machine by a brass rod. 
An electrode, connected with the positive 
pole by a brass chain, gives off the spark 
after the circuit has been completed; the 
length of the spark is from two to four 
inches. The application is made over and 
around the painful areas by the positive 
electrode. It lasts from 10 to 15 minutes, 
occasionally broken by a short intermis- 
sion. For sprains with little or no effusion 
this treatment is very satisfactory. When 
effusion is present there seems to be little 
effect besides relief of the pain. Injuries 
of long standing are not generally so favor- 
ably influenced as those of the acute vari- 
ety. Care in the administration of this 
treatment should be exercised, as occa- 
sionally an unpleasant reaction follows. 


Low Temperature Electrical Effects — 
Professor Dewar, in a recent Bakerian 
lecture, said: The great increase of phos- 
phorescence in the case of organic bodies 
cooled to the boiling point of hydrogen 
under light stimulation is very marked, 
when compared with the same effects 
brought about by the use of liquid air. 
A body like sulphide of zine cooled to 
21 degrees absolute and exposed to light 
shows brilliant phosphorescence on the 
temperature being allowed to rise. Bodies 
like radium that exhibit self-luminosity 
in the dark, cooled in liquid hydrogen 
maintain their luminosity unimpaired. 
Photographic action is still active, al- 
though it is reduced to about half the 
intensity it bears at the temperature of 
liquid air. Some crystals, when placed in 
liquid hydrogen, become for a time self- 
luminous on account of the high electric 
stimulation brought about by the cooling, 
causing actual electric discharges between 
the crystal molecules. This is very 
marked with some platino-cyanides and 
nitrate of uranium. Even cooling such 
crystals to the temperature of liquid air 
is sufficient to develop marked electrical 
and luminous effects. Considering that 
both liquid hydrogen and air are highly 
insulating liquids, the fact of electric dis- 
charges taking place under such condi- 
tions proves that the electrical potential 
generated by the cooling must be very 
high. When the cooled crystal is taken 
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out of either liquid and allowed to increase 
in temperature, the luminosity and elec- 
trie discharges take place again during 
the return to the normal temperature. A 
crystal of nitrate of uranium gets so 
highly charged electrically that, although 
its density is 2.8 and that of liquid air 
about 1, it refuses to sink, sticking to the 
side of the vacuum vessel and requiring a 
marked pull on a silk thread, to which it 
is attached, to displace it. Such a crystal 
rapidly removes cloudiness from liquid 
air by attracting suspended particles to its 
The study of pyro-electricity at 
low temperatures will solve some very im- 
portant problems. 

Bismuth Estimated Electrolytically — The 
current number of the Journal of the 
Chemical Society contains an abstract of 
a paper by Herr Karl Wimmenauer on this 
subject. The author has examined the 
methods for the clectrolytie estimation of 
bismuth and gives details of his results. 
an accurate and expeditious estimation is 
best obtained as follows: The electrolyte 
should contain 0.1 gramme of bismuth 
oxide to 1 to 0.5 cubic centimetre of con- 
centrated nitric acid, and if an excess of 
nitric acid is not employed, two to four 
cubic centimetres of glycerol (one part 
glycerol to two parts water) must be 
added, and the solution diluted to 150 
cubic centimetres. When this solution is 
subjected to electrolysis, using a current 
of 0.1 ampere at first, and reducing this 
to 0.05 ampere as soon as any indication 
of peroxide is detected, a dense, bright de- 
posit is obtained, which is easily washed 
Without loss. It is essential that the elec- 
trolyte should be continuously agitated 
during the deposition. Quantities up to 
0.4 gramme of bismuth are easily depos- 
ited in three hours. The temperature of 
the solution is gradually raised to 50 de- 
grees and maintained at this until all the 
bismuth is deposited. The results are 
within 0.1 to 0.25 per cent of the theoreti- 
cal. 


surface. 


A New Element; ‘+Europium’’ — M. 
Demargay, in the course of his spectrum 
analysis work, claims to have discovered 
a new clement to which he proposes to 
give the name of Huropium. In the ac- 
count which he has recently presented to 
the Académie des Sciences, M. Demarcay 
brought out the following points, says the 
Setentific American: Sir William Crookes, 
while pursuing his vacuum tube research- 
es, observed, in 1885, a band which he at- 
tributed to samarium and which, on ac- 
count of its disappearance in the presence 
of hme, and other peculiarities, he called 
the anomalous ray. Later on he distin- 
guished it, together with a great number 
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of other bands, each of which appeared 
to characterize a special meta-element. 
He called S 8 the hypothetical metal-ele- 
ment which corresponded to the anom- 
alous ray. In 1892 De Boisbaudran de- 
seribed a series of three brilliant blue 
lines, which he discovered in the spectrum 
of the samarium spark. These lines could 
be brought out more strongly by a frac- 
tional treatment of the material and he 
concluded that they were due to a special 
clement, which he called Z <. 
Demarçay announced the presence of an 
clement intermediate between gadolinium 
and samarium, which was characterized 
by several strong violet and ultra-violet 
rays. He also showed that the new ele- 
ment was identical with that of De Bois- 
baudran, and no doubt accounted for the 
anomalous band of Crookes, as well as 
other rays not yet described. At that 
period M. Demarcay could not obtain 
enough of the material to make further 
experiments, but at present he has ac- 
cumulated a larger quantity of it by a 
fractional treatment of nitrate of mag- 
nesium, and finds that its characteristics, 
namely, line and absorption spectra, elec- 
tric fluorescence of the sulphate in vacuo, 
cte., accompany it constantly and are pro- 
portional, thus evidently belonging to one 
and the same element. The purity of the 
few grammes of the new oxide obtained 
was sufficiently great to exclude all the 
samarium rays, and only the stronger 
gadolinium rays were visible in the elec- 
tric spectrum. If the product was added 
in traces to sulphate of calcium, it gave a 
brilliant spectrum of fluorescence in which 
the anomalous ray predominated. This 
spectrum includes three principal bands, 
A = 609, very strong; A = 576, consider- 
able and wide; A= 493, strong and very 
wide (the figures are approximate). The 
degree of calcination of the sulphate 
caused variations in the bands; the strong- 
est scems to change to a double ray when 
the calcination is strong. The author pro- 
poses the name europium for the new ele- 
ment, with the symbol eu = 151 (about). 
He then gives a list of 40 of the principal 
rays of its spectrum comprised between 
A=500 and A= 350; the strongest of 
these are as follows : A == 4,662.6; 4,627.8; 
4,594.5; 4,435.8; 4,205.4; 4,130.0; 3,- 
972.0; 3,930.7; 3,819.5, etc. In this 
spectrum the samarium rays were entirely 
absent and the strongest gadolinium rays 
were scarcely visible. Besides the vaye 
given, which no doubt belong to europium, 
a great number of feeble rays are seen, 
which may belong to this element or per- 
haps to an unknown element even more 
rare; this the author proposes to study 
later. 


In 1896 M. 


aN f 


a ppearei 
element, 
Metalele. 
le anom- 
dran de 


ant blue 


t that 
obtain 
arther 
Sac 
bya 
mag- 
ates, 


ele 


August 10, 1901 


THE THEORY OF ALTERNATING DYNA. 


MO ELECTRIC MECHANIS/1S—XXXVIII. 


BY W. ELWELL GOLDSBOROUGH. 


In the development of the discussion 


of polyphase systems we have thus far 
made use of two typical diagrams, name- 


ly, those of Fig. 88 and Fig. 89. In con- 
nection with these, the discussion has 
been confined tothe consideration of two- 
phase working, and the electro-motive 


forces developed by the elements acting 


have been considered as having a phase 
displacement relatively to one another of 
90 degrees. By further modification of 
the connections shown in Fig. 98, we will 
introduce a third generating element. 
namely, E" of Fig. 104. By the intro- 
duction of E”, the relation of the circuit 
A,O to the circuits A,O and A,O is ma- 
terially changed. 

With the three alternators, E', E" and 
E"! all working synchronously, we have 
a multiphase system before us of consider- 
able complexity, a solution of which we 
must effect by a general application of 
the same rules as have been already em- 
ployed. Fig. 104, since it includes three 
electro-motive forces acting upon inter- 
linked circuits. represents a three-phase 
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If the constants of each of the circuits 


are known, as well as the electro-motive 
forces developed by the three alternators, 
a determination of the exact conditions 
which obtained in each of the three cir- 
cuits can only be arrived at by following 
out the principle of considering each of 


the generators as acting separately. Later, 
after the effects produced by each of the 
three acting individually have been found, 
resultants can be taken. which will show 


Fig. 104—ALTERNATING MECHANISMS. 
the exact values of the final electro- 
motive forces and currents which flow in 
each individual circuit. As a first step 
in such a determination we will consider 
alternator E' to be acting alone, and 
that alternators E" and E! are tempo- 
rarily ‘‘dead.” Under these conditions 
we will have a system consisting of the 


Z f 
We, 
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For present purposes, it will be suf- 
ficient to assume that the values of r, 
ra and rs, and of £, z, and z, are the same 
as those which obtain in the discussion of 
Fig. 98. This being true, we have the 
conditions which exist when E! and 
Mi’ are active already accounted for, 


4 


since their evaluation was made in con- 


nection with the discussion of Fig. 98. 


These results are reproduced in Figs. 105 
and 107%. 

In Fig. 105, OA represents an electro- 
motive force which it is assumed is im- 
pressed upon the parallel circuits OA, and 
QA, at the terminals O'O. Accord- 
ingly, OB, and OB,! are the branch cur- 


rents set upin OA, and OAs, and OB,! the 
resulting current flowing in the cir- 
cuit O.A,. To force this current through 


the circuit OA, an electro-motive A,!A! is 
needed ; therefore, to produce the current 


values given, the alternator E' would have 
to develop an electro-motive force equal 


to the resultant of the vectors OA! and 
A.A’, or an electro-motive force equal 


to OA’, 
In the case of Fig. 107, an electro- 


motive force OA” is assumed as impressed 
at the terminals O'O, and to be acting 
upon the parallel system OA, and OA,: 


accordingly, the currents OBJ" and 


iF 


Ca 


Fras. 105, 106 anp 107.— ALTERNATING DYNAMO ELECTRIC MECHANISMS, 


system. Regarded as individual circuits, 
there is no one of them that can be 
strictly considered as retnrning upon it- 
self. The extent of the first circuit is 
Q’A,0; of the second circuit, O'A,O, and 
of the third circuit, O'A,O ; consequently 
we see that there is an intimate inter- 
dependence of the circuits one upon the 
other, and that, asa whole. they form a 
system, the properties of which are inter- 
esting. 


circuit O,A in series with a parallel sys- 
tem consisting of A,O and A,O. 

In the second instance, If we assume that 
alternator E" is acting alone and the 
other two machines ** dead,” we will have 
a system composed of the cireuit A,O in 
series with a parallel system composed of 
the circuits OA, and OA,; and, lastly, 
when alternator E! is acting alone. a 


system consisting of A,O in series with a 


parallel system OA, and OA.. 


OB, are set up in these branch circuits, 
and their resultant OB"! is the current 
to be forced through the circuit OA,. To 
accomplish this will require an electro- 
motive force equal to As UA: conse- 
quently, when an electro-motive force 
equal to OA, is maintained at the ter- 
minals O'O, alternator E' must develop 
an electro-motive foree OA" since this 
is the resultant of the vectors OA and 
ATAU, .- 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER IV—ELECTROLYSIS AND THEORIES OF ELECTROLYSIS. 


‘HERE are few subjects in electro- 
chemistry which have attracted 
more attention than the power of 

the current to decompose chemical com- 
pounds. This action has been known al- 
most as long as the current itself. It was 
impossible to study these phenomena when 
the only source of electricity was that 
produced by friction, since a continuous 
supply could not be obtained for any ap- 
preciable length of time. Almost as soon 
as Volta discovered the pile which bears 
his name, these phenomena began to at- 
tract attention; but the first who made an 
extensive study of the power of the current 
to decompose chemical compounds was Sir 
Humphrey Davy. As is well known, he 
constructed the most powerful electrical 
battery which had been devised up to that 
time, and with this he was able to effect de- 
compositions which had never been sus- 
pected as possible. His classical experiments, 
in which he decomposed potassium and 
sodium hydroxides, and discovered the al- 
kali metals, are so well known that they 
need only a brief reference in this connec- 
tion. Portions of his battery, and his note- 
books in which these and other important 
discoveries are recorded, are still preserved 
at the Roya] Institution, London, in con- 
nection with which much of his work was 
done. 
THE WORK OF FARADAY. 

There is, however, still one greater 
name in connection with the subject 
of electrolysis, and that is Faraday. 
For a considerable time Davy’s assist- 
ant, and later his successor at the 
Royal Institution, Faraday continued the 
work which Davy had begun, and made 
discoveries of incomparably greater value. 
While Davy’s work was mainly qualitative, 
testing what decompositions the current 
could effect, the work of Faraday was 
quantitative. He wished to know how 
much of given substances are decomposed 
by given amounts of the current, and 
whether the amount of decomposition was 
always proportional to the amount of cur- 
rent used, regardless of the source of the 
current. He tested the latter point in this 
manner: Currents of electricity produced 
in different ways were passed through so- 
lutions of the same substance, and the 
amount of decomposition determined. He 
found that a given amount of current al- 
ways produces the same amount of decom- 
position, no matter what the source 
of the current may be. He then used 
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different amounts of current and studied 
the amounts of decomposition effected. 
The amount of decomposition was always 
proportional to the amount of current 
used. This may be termed the first law 
of Faraday. 

Faraday went much farther and studied 
the decomposition of different substances 
by the same current, to see if any simple 
relations existed between the amounts of 
the different substances decomposed. He 
accomplished this by passing the same cur- 
rent through solutions of salts of a number 
of the metals, and determined the amounts 
of metals which were deposited. The re- 
sult was the discovery of his well-known 
second law, that the amounts of the differ- 
ent metals deposited by the same current 
are proportional to the chemical equtva- 
lents of these metals. If we are dealing 
with the salts of univalent metals, the 
amounts deposited are proportional to the 
atomic weights of these elements; if we 
are dealing with bivalent elements the 
amounts deposited are proportional to the 
atomic weights of the elements divided by 
two; if with trivalent elements, to the 
atomic weights divided by three; if with 
n-valent elements, to the atomic weights 
divided by n. 

These two laws are the most important 
discoveries which have ever been made in 
connection with electrolysis, and both of 
them we owe to Faraday, who also gave us 
the electrochemical nomenclature, which 
we use up to the present time. He termed 
the parts in solution, which move as the 
current is passed, tons; those which move 
in the solution with the current, cations, 
and those which move opposite to the cur- 
rent, anions. The substance which, in solu- 
tion, undergoes decomposition by the cur- 
rent he called an electrolyte, and the proc- 
ess by which these substances are decom- 
posed electrolysis. The places at which 
the decomposition manifested itself he 
termed the poles or electrodes; that pole 
toward which the cations move he called 
the cathode, that towards which the anions 
move, the anode. 

Faraday distinguished sharply between 
two classes of conductors: Those which 
carry the current without undergoing de- 
composition, such as the metals, carbon, 
etc., which he termed conductors of the 
first class; and those which undergo de- 
composition at the electrodes, such as so- 
lutions of acids, bases, and salts. These he 
termed conductors of the second class. 


That there is a sharp distinction between 
the two classes of conductors, seems to be 
doubtful at present. Recent work has 
made it probable that the metals conduct 
by means of ions, as solutions of electro- 
lytes conduct by means of ions; the differ- 
ence in the results obtained being, in part, 
due to the different conditions which sur- 
round the ions in the metal and in the 
solution, 


TESTING THE LAW OF FARADAY. 


There are few laws in nature which have 
been subjected to more rigid experimental 
test than the law of Faraday. Conditions 
have been varied wherever it was possible, 
to see whether the law would hold. It ap- 
peared a few years ago as if exceptions 
had been discovered to the law. If a cur- 
rent is passed through solutions of cer- 
tain electrolytes, which are subjected to 
a high pressure, there is slightly less de- 
composition effected by a given quantity 
of current than if the solution of the elec- 
trolyte is under normal pressure. This 
was not explained for a time, other than 
as an exception to the Jaw of Faraday. 
\ perfectly satisfactory explanation has, 
however, been furnished. When the liquid 
is subjected to high pressure, more of the 
air above it is forced into solution, and a 
small part of the oxygen, or nitrogen, or 
both, is ionized by the solvent. These ions 
help to carry the current from one elec- 
trode to the other, with the result that 
more current passes than would corre- 
spond to the amount of metal separated 
upon the cathode. 

The law of Faraday has, then, withstood 
all tests, and is one of the few laws of 
nature to which no exceptions are known. 

ELECTROCHEMICAL 


The discovery that chemical com- 
pounds can be decomposed by the current 
seemed to make it probable that there was 
a very close connection between chemical 
attraction and electrical attraction. This 
idea was further strengthened by the fact 
that in the voltaic cell we have chemical 
action going on, and an electric current 
produced. Chemical action and elec- 
trical action thus seemed, in a sense, to 
be complementary. When an electric cur- 
rent was passed through a solution con- 
taining certain chemical compounds, these 
compounds were broken down; the chemi- 
cal attraction which held them together 
being overcome. Conversely, in the cell we 
have chemical compounds being formed, 
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and at the same time a current was gen- 
erated. 

These relations were thought by Davy 
to be very close, as we shall see from the 
theory which he proposed to account for 
chemical union. According to the Electro- 
chemical Theory of Davy the atoms of dif- 
ferent substances exist in an uncharged 
condition; but when they come in contact 
they become charged—the one positively 
and the other negatively. These positively 
and negatively charged atoms attract one 
another just as any other positively and 
negatively charged bodies would do; the 
force of the attraction for a given distance 
depending upon the magnitude of the 
difference between the charges. The 
electrolysis of a compound, in terms of the 
electrochemical theory of Davy, consists 
in the separation at the poles of the dif- 
ferent elements in an uncharged condi- 
tion. The negatively charged atom is at- 
tracted to the positive pole, and, having 
its potential raised to zero by addition of 
positive electricity, separates on this pole 
in a neutral condition. Similarly, the 
positively charged particle is attracted to 
the negative pole, and through addition 
of negative electricity becomes electrically 
neutral and separates from the solution 
in this condition. 

The electrochemical theory of Davy 
never came into prominence, and never 
seems to have exerted any marked in- 
fluence on chemical thought. Shortly 
after it was proposed it was entirely over- 
shadowed by another electrochemical theo- 
ry; viz., that of Berzelius. 

THE ELECTROCHEMICAL THEORY OF BER- 
ZELIUS. 

The electrochemical theory of Berze- 
lius differs fundamentally from that of 
Davy, in that it assumes that the atoms 
are charged before they come in contact. 
The natural condition of the atom is to 
be charged, and, indeed, both positively 
and negatively. These opposite charges 
exist upon the atom in polar arrangement, 
but either the positive or negative charge 
predominates in magnitude, so that the 
algebraic sum of the charges upon any 
atom is always either a positive or 
a negative quantity, and never zero. 
Every atom acts, then, as if it were 
charged either positively or negatively. 

Chemical attraction is nothing but the 
electrical attraction of these oppositely 
charged atoms; the magnitude of the at- 
traction depending upon the difference be- 
tween the charges upon the atoms which 
enter into the compound. When the dif- 
ferently charged atoms come in contact 
the electrical differences would disappear, 
and then the atoms would fall asunder, 
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since the attraction which held them to- 
gether no longer exists. This seems to be 
a weak point in the electrochemical theory 
of Berzelius. However, as quickly as the 
atoms parted company, the electrical dif- 
ferences would be reestablished, and they 
would again attract one another, and we 
would have a continual decomposition and 
recombination taking place. 

Another objection was urged against 
the electrochemical theory of Berzelius, 
which led to its abandonment for more 
than half a century. If chemical attrac- 
tion is nothing but the electrical attrac- 
tion of oppositely charged parts, then the 
properties of the compound formed must 
be a function of the electrical charges upon 
the atoms. If any two compounds resem- 
bled one another closely in properties, the 
electrical charges upon the atoms must be 
closely analogous. It was found that the 
two compounds, acetic acid and trichlor- 
acetic acid, are closely allicd in their 
chemical and physical properties. In the 
latter we have three atoms of chlorine cor- 
responding to three atoms of hydrogen in 
the former, as can be seen at once by com- 
paring their formulas: 

Acetic Acid. Trichloracetic Acid. 
CH;COOH. CC],COOH. 

It was reasoned that the hydrogen at- 
oms in acetic acid, like the hydrogen 
atoms under all other conditions, are 
charged positively; and the chlorine at- 
oms which have replaced them, like all 
other chlorine atoms, are charged nega- 
tively. We have thus, replaced three posi- 
tive charges in acetic acid by three nega- 
tive charges, and have not materially 
changed the nature of the compound. 
This argument was too much for Berze- 
lius, and in spite of many attempts was 
never answered satisfactorily by him. The 
result was that his theory fell into disre- 
pute, and was simply rgarded as a con- 
venient means of classifying substances, 
without in any wise being a correct ex- 
pression of the facts. 

THOMSON OVERTHROWS THE OBJECTIONS 
TO THE ELECTROCHEMICAL THEORY 
OF BERZELIUS. 

This objection to the Berzelius theory, 
which passed muster for considerably 
more than half a century, has recently 
been entirely overthrown by the work of 
J. J. Thomson.* He took a glass tube, 
closed at both ends, and sealed platinum 
electrodes into the two ends. A sheet of 
aluminum was placed across the middle 
of the tube, but did not fit tightly against 
the glass walls; the tube was filled with 
vapors of chloroform, which is methane 
>For a detailed account of Thomson's experiment, 


see Nature, 52, 453. Also Theory of Electrolytic Dis- 
sociation, Jones, p. 43. 
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in which three of the hydrogen atoms 
have been replaced by chlorine. This will 
be seen from the formulas of the two 


substances: 
Methane. Chloroform. 
CH. CCl,H. 


If marsh gas is electrolyzed by passing 
the current between the electrodes, the 
hydrogen, like other positively charged 
substances, would move toward the neg- 
ative pole. We would suppose that the 
chlorine in chloroform, being negatively 
charged, would pass to the positive pole; 
but Thomson found that tt also went to 
the negative pole. This showed that the 
chlorine in chloroform was not negatively 
charged, as had been supposed, but was 
positively charged. 

The importance of this discovery can 
not easily be overestimated. It shows, 
conclusively, that the same atom may, 
under different conditions, have entirely 
different charges upon it, since we know 
that chlorine is usually negative. It 
shows, further, that atoms of positive hy- 
drogen are replaced by atoms of positive 
chlorine. This throws entirely new light 
on the whole nature of substitution in 
chemistry, making it probable that atoms 
carrying one kind of electricity are only 
replaced by atoms carrying a charge of 
the same nature; t.e., positive atoms by 
positive, and negative atoms by negative. 

The bearing upon the argument against 
the electrochemical theory of Berzelius 
is at once obvious. The three positive 
hydrogen atoms in acetic acid are replaced 
by three posttive chlorine atoms, and the 
nature of the two compounds should from 
the theory, as they are in fact, be very 
closely allied. 

We recognize to-day that the electro- 
chemical theory of Berzelius contains a 
large element of truth, and is one of the 
forerunners of the theory of electrolytic 
dissociation. 

OLDER THEORIES TO ACCOUNT FOR ELEC- 
TROLYSIS. 

Almost as quickly as the facts con- 
nected with electrolysis became known at- 
tempts were made to account for these 
facts in terms of conceptions which then 
prevailed. This is the usual course of 
procedure. The thinking mind is never 
content with the discovery of isolated 
facts, nor even of facts which bear some 
vague relations to one another. It wants 
to know what deep-seated relation really 
exists between the facts; it desires to 
correlate the facts and see if possible 
what they really mean. “The aim of re- 
search,” says a distinguished man of 
science, “is not the discovery of facts, but 
the discovery of generalizations,” and the 
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more one thinks over this proposition the 
more one sees the deep meaning which it 
contains. Facis, and theory or generaliza- 
tion bear about the same relation to each 
other as the bricks and a magnificent 
piece of architecture. The bricks are ab- 
solutely essential to the structure, but 
they, in themselves, are not the aim of 
the architect. The aim of science is to dis- 
cover these great truths of nature which 
we call generalizations, and the facts are 
the essentials out of which the edifice of 
truth is built. 

The first to propose a theory of elec- 
trolysis was Grotthuss,* in 1805. This 
theory is now only of interest historically, 
yet, for the sake of the development of 
our subject, it must be considered. The 
facts which had to be accounted for at 
that time were comparatively few. It 
was known that when a little acid is added 
to water to make it conducting, as they 
said, and a current is passed, hydrogen 
was liberated at the cathode and oxygen 
at the anode. This was explained by 
Grotthuss as follows: Let us think of a 
layer of water molecules between the 
anode and the cathode. Starting at the 
cathode we would have a hydrogen atom 
with a positive charge. This would give 
up its positive charge to the pole and es- 
cape as hydrogen gas. The oxygen atom, 
which was originally combined with this 
hydrogen, is now free and combines with 
the hydrogen atom of the next molecule 
of water. This sets free another oxygen 
atom, which combines with the next 
hydrogen, and so on until the anode is 
reached, when the last free oxygen atom 
gives up its charge to this pole and escapes 
as oxygen gas. | 

The feature of this theory which dis- 
tinguishes it from subsequent theories, 
is that in water every hydrogen atom is 
firmly and fixedly combined with a defi- 
nite oxygen atom, and never parts com- 
pany with it until the current is passed. 

The above theory accounted for all the 
facts which were known at the time it 
was proposed, but it was soon discovered 
that a current which is far too weak to 
decompose a molecule of water would 
still effect the electrolysis of acidified 
water. This could not be accounted for 
at all by the theory of Grotthuss, and led 
to a new electrochemical theory, that of 
Clausius. The theory of Clausius, which 
was proposed in 1856, has already been 
referred to in connection with the de- 
velopment of the theory of electrolytic 
dissociation. The distinctive feature of 
the theory of Clausius, as we have seen, 
is that it assumes that before the current 


— m a 


* See Theory of Electrolytic Dissociation, p. 46. 
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is passed a small number of water 
molecules are already broken down into 
parts or ions. This would account for 
the fact just referred to, that an infinitesi- 
mal current, which is far too weak to de- 
compose a molecule of water, can effect the 
electrolysis of water. The action of such 
a current is simply a directing one, driv- 
ing the anions toward the anode and the 
cations toward the cathode, where they 
lose their charges and separate in the 
uncharged condition. We have already 
seen that the theory of Clausius is the im- 
mediate forerunner of the theory of elec- 
trolytic dissociation, and we shall see a 
little later in this paper, is connected 
quite closely with the theory of electrolysis 
which we hold to-day. We shall now take 
up the newer theories of electrolysis. 

=> 
Electric Railroad Development in 


New York State. 


The following paragraphs are taken 
from the account of electric railroad lines 
building and proposed in New York state, 
which the State Railroad Commissioners 
have given out: 

The trolley roads are creeping up the 
valley of the Hudson River toward 
Albany, and already there is an electric 
road from Albany to Hudson. Between 
Albany and Pittsfield, Mass., there will 
soon be a trolley line. Albany is already 
connected with Lake George by trolley, 
and westward of Albany the trolley lines 
are creeping in fast between it and 
Buffalo. The new Albany & Schenectady 
line is nearly finished. Schenectady and 
Amsterdam will soon be connected. 
Fonda and Amsterdam are also to be 
connected by trolley, and tracks are now 
being laid between the two places. Utica, 
with its suburban roads, within a few 
months, it is said, will have a trolley line 
extending as far eastward as Little Falls. 
A line goes northwestward from Utica 
as far as Oriskany, and wid] soon reach 
Rome. An Oneida railroad company in- 
tends connecting Rome and Syracuse. 
Then comes a gap between Syracuse and 
Rochester, but recently there were filed 
articles of incorporation of the Monroe 
County Electric Belt Line, which intends 
to build an electric line from Rochester to 
10 miles on the road to 


Fairport, 
Syracuse. l 

The big gap between Rochester and 
Buffalo is to be filled at once, the railroad 
commissioners having given consent to the 
Buffalo, Niagara Falls & Rochester Elec- 
trie Railway to build a line 120 miles 
long, along the Ridge road, and connect- 
ing Lockport, Niagara Falls and Buffalo. 
Beyond Buffalo there are two lines to 
Hamburg, and it is reported that one of 
these lines will be extended to Angola 
and Silver Creek, while the Dunkirk line 
may be extended toward Buffalo. 
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Telephonic and Telegraphic Communi- 
cation in England. 


The following is an abstract from the 
interesting reply of the British Postmas- 
ter-General to the Association of Cham- 
bers of Commerce of the United Kingdom 
respecting the need of a more efficient tele- 
graphic and telephonic service between 
the commercial and manufacturing cen- 
tres of the United Kingdom: 

“Every endeavor is made to keep pace 
with the growth of the traffic, which has 
been .particularly rapid in the case of the 
telephone trunk service; and a large num- 
her of additional trunk circuits have been 
erected or are in course of construction. 
It has, however, not been practicable to 
make such progress as could be desired, 
owing partly to the difficulty experienced 
in many directions in obtaining the neces- 
sary way-leave facilities, and partly to 
the lack of an adequate supply of skilled 
labor. In many cases delay in telephonic 
communication arises from unavoidable 
interruptions of the trunk circuits from 
subscribers being engaged on other trunk 
calls, and from the inadequacy of the 
National Telephone Company’s junction 
system. It is found, however, that delay 
due to these causes is frequently attrib- 
uted by the public to the want of a suff- 
cient number of trunk wires. The asso- 
ciation may perhaps be interested to learn 
that in addition to the system containing 
about 29,000 miles of wire purchased from 
the National Telephone Company, about 
47,831 miles of wire had been crected by 
the post office up to the end of March last, 
making a total to that date of 76,831 
miles. The number of trunk circuits 
which have been authorized year by year 


from March, 1896, to March, 1901, is as 
follows: For the year 1896-1897, 83; 
1897-1898, 65; 1898-1899, 74; 1899-1900, 
93; 1900-1901, 125; and a large number 
of additional circuits will be authorized 
during the present financial year. Addi- 
tional telegraph wires are being erected 
wherever they are needed, and in addi- 
tion the Postmaster-General is endeavor- 
ing especially to insure greater stability in 
the telegraph service by the provision of 
reserve wires for the purpose of bridging 
over interruptions by storm or other 
causes, and by the extension of the under- 
ground telegraph line which was brought 
into use between London and Birmingham 
last vear, and has been found of great 
assistance in securing safe and steady 
working.” 


YY To 

An clectric automobile has recently run 
in England 9434 miles on one charge. 
The total weight. was 39 hundredweight, 
and the weight of the battery was 22 hun- 
dredweight. Four persons were carried 
at an average speed of 12 miles per hour. 
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ELECTRICAL REVIEW 


Heavy Electric Traction in the 


North of Italy. 


The First Installation of the Ganz System of Polyphase Traction—Electrical Equipment of the Valtellina 
Lines of Upper Lombardy- Sixty-seven Miles of Main Line Electric Rail- 
way, with 3,000 Volts on the Trolley Wires. 


ing the attention not only of Ital- 

ians, but of all those interested in 

the field of electric traction and those 

who see in the application of electricity 

to railway lines the solution of no small 

number of problems, is already near its 
accomplishment. 

If the trials which will be made in a 
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Sub Stations at . 


By Enrico Bignami. 
has been put in shape by the Societa 
Italiana delle Ferrovie Meridional, with 
a capital of 260,000,000 francs, and in co- 
operation with the house of Ganz & Com- 
pany, of Budapest, for the application of 
electric traction to 67 miles of railways 
north of Lecco, has attracted the greatest 
attention from technical people and the 
general public. The undertaking has in- 
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Fia. 1.—SKETCH MAP OF THE VALTELLINA LINES IN ITALY. 


few weeks from now upon the railway 
system of the Valtellina fulfill, as we have 
every right to think they will, the anti- 
cipations of their projectors, the lines 
from Lecco to Colico, from Colico to 
Sondrio, and from Colico to Chiavenna 
will open in the autumn a regular serv- 
ice for passengers and freight under the 
conditions more particularly set forth be- 
low. 

Among the many projects undertaken 
by Italian railway companies that which 


volved the solution of most difficult prob- 
lems concerning railway operation and 
electrical application. | 

It should be said at the beginning that 
the company mentioned above has studied 
the electrical equipment and operation of 
railways particularly with a view to utiliz- 
ing the water powers with which Italy is 
so rich, and with the hope of solving the 


wo problem of the economical operation of 


secondary railway lines- -a problem of ex- 
ceptional importance in Italy. It decided 


to equip, calling for the time this equip- 
ment an experiment, two of its lines hav- 
ing a considerable length and comprising 
upon their rights of way practically all 
the difficulties which could surround a 
new system. The trials which will be 
made are of two kinds. Each of the two 
systems answers particularly the con- 
ditions imposed by the regions in which 
the company’s lines are operated. For 
lines comprising a considerable freight 
traffic and carrying numerous passengers 
the system of a central generating station 
with distribution of energy by a fixed con- 
ducting system has been adopted. For 
lines where the movement of freight as 


Fic. 2.—A SHARP CURVE ON THE LINE NEAR 
FIUMELATTE, ITALY. 


well as the number of passengers carried 
is smaller, but where the service can only 
be well taken care of by increasing the 
frequency of trains, a system of storage 
battery traction has been decided upon. 

The lines upon which the experiment in 
electric traction in question has been un- 
dertaken, as mentioned above, lie to the 
north of Lecco toward Sondrio and Chia- 
venna, and form a railway system almost 
independent of the rest of the company’s 
lines and one. upon which the conditions 
of traffic are somewhat singular. A map 
of the lines is shown in Fig. 1. 

Serving the whole eastern side of the 
Lake of Como and the important centres, 
Chiavenna and Sondrio, whence depart 
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the railway lines for the Engadine, Berne 
and Haute Valtellina, passenger traffic on 
this line at certain times of the year, es- 
pecially in the summer months, takes an 
extraordinarily important position. At 
these times 65 per cent of the total 
revenues is realized from passengers, 
while the annual average for Italian sec- 
ondary railways shows only 35 per cent 
derived from this class of service. At 
these times of the year, having to carry 
principally tourists and numerous first- 
class travelers, this part of the service not 
only preponderates over the other, but its 
exigencies are such as to require a good 
train service of high speed with luxurious 
rolling stock and a costly baggage trans- 
portation service, which must necessarily 
he made upon the same trains on which 
the travelers journey. This in certain 
cases, which are really very numerous, 
naturally tends to make the train unit 
large.* 

During the whole year, and particularly 
in summer, at the same time when through 
travel is so prominent a feature, a con- 
siderable local passenger movement is also 
noticeable on these lines. For this class 
of travel the frequency of train service 
and the question of expense have more in- 
terest than for the luxurious through 
travel mentioned above, and for its bene- 
fit the classes have been reduced to two, 
“first class” having been entirely sup- 
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tric service to plan for heavy trains given 
over entirely to freight traffic. The elec- 
tric system has also to render a railway 
service of all classes which, at certain times 
of the year, has practically the same 
exigencies as that of a through traffic line. 
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mum radius of 1,000 feet. One of these 
is shown in Fig. 2. There are no less than 
32 tunnels, the most of these being in the 
first section between Lecco and Colico, a 
distance of 39 kilometres (2514 miles) in 
which no less than 27 tunnels are in- 
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Fia. 4.—THe Main Power STATION AT MORBEGNO. 


In order to attain this somewhat difficult 
end the service was organized upon the 
following basis: 

1. The complete separation of freight 
and passenger traffic. 

2. A radical distinction as to the com- 


cluded. This section runs along the. east- 
ern side of the Lake of Como. 
‘Since, no matter what the train oper- 
ation difficulties might be, it was neces- 
sary to serve the entire system by electric 
traction alone, the installation was de- 


Fic. 3.—SIpE AND END ELEVATIONS AND PLAN OF MOTOR CARS FOR THE VALTELLINA LINES. 


pressed, as the demand for it under the 
circumstances for short-trip travel is en- 
tirely insignificant. Since both in the Val- 
tellina and through the region bordering 
on the Lake of Como there is a consider- 
able movement of freight, it has been 
necessary in the organization of the elec- 

* [Signor Bignami evidently has in mind European 
railway service which, contrary to American practice, 
does not always provide baggage accommodations on 


nger trains. There the baggage frequently follows 
e passenger at a more or less distant interval—Eps. ] 


position of trains and their timetables be- 
tween expresses, running between terminal 
points, and local trains. 

3. The operation of trains of capacity 
sufficient for the expected needs of the 
traffic and the increase, during periods of 
exceptional travel, of the number rather 
than of the size of the trains. 

The line contains grades up to a max- 
imum of 22 per cent and curves of a mini- 


signed so as to be able to take care of the 
simultaneous transportation of 750 tons 
of trains at any point where these might 
be gathered. This weight, according to 
the timetables adopted, may either be 
distributed between five passenger trains 
or two passenger and two freight trains. 
Passenger trains consist of a motor car 
equipped with 300 horse-power of motors, 
capable of seating 60 passengers and carry- 
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ing in addition two tons of baggage, and 
of trail cars to the number of four of the 
ordinary Italian railway type. These are 
to operate at a speed of 60 kilometres (39 
miles) per hour on grades up to 10 per 
cent. Fig. 3 shows the side and end ele- 
vations and the plan of this type of car. 
On grades greater than 10 per cent the 
speed is reduced to one-half the figure 
given above. 

Freight trains are drawn by an electric 
locomotive of 600 horse-power, capable of 
handling a 250-ton train at a speed of 20 
miles an hour on a 10 per cent grade. 

These difficult conditions involve the so- 
lution of the problem of economical dis- 
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Fic. 5.—A TYPICAL PASSENGER AND FREIGHT 
STATION. 

tribution at great distances of a considera- 
ble electrical power and its transmission to 
moving vehicles. It was decided that the 
solution lay in adopting three-phase cur- 
rent at high tension, both for the trans- 
mission line and for distribution to the 
motors themselves. 

The work of installation and the fur- 
nishing of all the necessary material was 
undertaken by the Societa per la Trazione 
Elettrica sulle Ferrovie, of Rome, and the 
house of Ganz & Company, of Budapest. 
The latter concern furnished the turbine- 
wheels and all of the electrical material 
and machinery including the switchboards, 
except some generators built by the house 
of Schiickert & Company, of Nürnberg, 
Germany. 

All of the electric power for the threc 
branches of the line is produced directly 
as three-phase current at 20,000 volts in 
the water-power station at Morbegno, 
shown in Fig. 4, situated about 10 miles 
from Colico. This is distributed by means 
of an overhead line of three conductors, 
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having a diameter of eight millimetres 
each (0.32 inch), to 10 substations equally 
distributed along the line at a distance of 
10 kilometres (6.2 miles) apart. These 


Fic. 6.—BoNDING THE RAILS. 


are well connected together by telegraph 
and telephone, these communication lines 
being also connected with the central sta- 
tion and the various passenger and freight 
stations. One of the latter is shown in 
Fig. 5. 

These substations reduce the tension to 
3,000 volts in each phase by means of 
transformers having a capacity of 450 
kilowatts each. This current is distributed 
to the moving trains over two trolley wires, 
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Fic. 8.—SETTING POLES ON THE CHIAVENNA 
BRIDGE. 


each of eight millimetres diameter, the 
rails being used as the third conductor. 
The line is thoroughly bonded with copper 
bonds of the American type. On account 
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of the use of a high potential the intensity 
of the current on the service line is limited 
to a comparatively small figure and on this 
account trolley wires of the small diameter 
of eight millimetres (0.32 inch) can be 
used. Even this size is larger than is re- 
quired by considerations of electrical con- 
ductivity. The wire is of hard-drawn cop- 
per, not annealed, and to avoid the forma- 
tion of points of weakness all the joints 
and the connections to the supporting ears 
instead of being soldered are made by 
cold pressure. Fig. 6 shows the process 
of drilling the rails for the insertion of 
the rail-bonds. 

The trolley wires are suspended six 


Fic. 7.—Pore WORK ON STRAIGHT TRACE. 
metres (13 fcet 2 inches) above the rails, 
although in the tunnels this height is re- 
duced to 4.5 metres. The insulators, of 
the strain variety, are made of ambroine 
protected by a cast-iron shell, and are 
hung from cross wires of steel fixed to 
poles or to expansion bolts set in the rock 
of cuttings or masonry, porcelain strain 
insulators being included in the cross wire. 

In the tunnels the insulators are car- 
ried by wrought-iron suspenders anchored 
in the tunnel vault. On the exposed lines 
wooden poles are used. Some interest- 
ing views of the pole work are shown in 
Figs. 7 and 8. All of the insulators were 
rigorously tested in a laboratory set up 
for the purpose at Lecco, a tension of 
40,000 volts being used for this work. 
This, and much of the other testing and 
construction work, was done under the 
supervision of Signor P. Lanino, engi- 
neer of the railway company since the 
commencement of the work. 

The necessary power for the operation 
of the entire system is 2,500 horse-power 
normal and 3,500 maximum at the power- 
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house, on the basis of a total efficiency of 
65 per cent in the system and under 
maximum conditions of business on the 
line. Water power is developed at a point 
near the Morbegno station where, under a 
useful head of 30 metres (98 feet), a total 
flow of 422 cubic feet of water per minute 
is available. Fig. 9 shows the hydraulic 
developments at this point and the elab- 
orate staircase of rock built to give access 
to the head-gates at the top of the two 
steel penstocks. 

The interior of the station is shown in 
Fig. 10. The equipment consists of four 
units, each composed of a turbine-wheel 
and an alternator of 1,500 kilowatts, run- 
ning at a mean speed of 150 revolutions 
per minute. The turbines are of the re- 
action type, having horizontal shafts, 
while the alternators are of the stationary 
armature type with an exciter mounted 
directly upon the main shaft. They are 
direct-coupled to the turbines and pro- 
duce current under a tension of 20,000 
volts and at a frequency of only 15 cycles 
per second. The capacity of these ma- 
chines is 1,050 kilowatts under ordinary 
conditions and ranges up to 1,500 kilo- 
watts for overloads. The turbines are 
governed by a Ganz regulator, consist- 
ing of an ordinary ball governor 
which manipulates a valve connecting a 
source of oil at high pressure with two 
pistons which operate the gates. The 
gates are of the cylinder type and the 
regulation secured is of great perfection 
and excellence. The oil is maintained 
under pressure in an accumulator by 
means of pumps connected with the tur- 
bines. All of the hydraulic works were 
designed and constructed by a young 
engineer, Signor Vittorio Gianfranchesi. 

The primary line, on which the 20,000- 
volt pressure is maintained, is carried 
along the whole extent of the railway on 
porcelain insulators, of the triple petti- 
coat variety and of a type slightly modi- 
fied from that used in American practice. 
The same poles serve to carry the trollev 
line, but in tunnels, where difficulties 
with insulation might be expected, the 
primary line is carried around or over the 
obstruction to rejoin the trolley line at the 
further side. 

The pole line is double, the poles being 
on each side of the track, as excellently 
shown in Figs. 7 and 8. The insu- 
lation of the service line is double; that is, 
the line is hung up by insulating bells in 
which ambroine is used as the insulating 
material, and these are in turn supported 
by short metallic cables attached to insu- 
lators of high quality. This type of con- 
struction is well shown in Figs. 11 and 12. 
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The lightning arresters at the central 
station, which are arranged in groups, 
are of the familiar “horn” type and are 
mounted on a metallic frame placed out- 
side of the building. The lightning ar- 
resters at the substations are of the same 
type, but are mounted on the interior of 
the building while two similar arresters 
are placed on each of the motor cars. 
Wherever it is necessary to cross the high- 
tension line over the service line a system 
of guard wires is introduced, these being 
connected with the rails. At grade cross- 
ings, open to the public, a protecting sys- 
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of 80 millimetres (a little over three 
inches) and at full speed of operation 
make 400 turns a second. The central 
cylindrical part of the roller is about 18 
inches long and terminates at each end in 
truncated cones which are of particular 
advantage in passing switch points and 
crossings. A wooden rod carries these 
rollers, which are mounted on ball bear- 
ings, and in turn is carried itself on a 
wooden frame mounted upon a cast-iron 
hase on top of the car. The current is 
taken from the roller by a brush running 
in contact with a graphite collar and 


Fic. 9.—PENsTOCKs AND STAIRS TO HEAD-GATES AT THE MORBEGNO POWER-HOUSBE. 


tem is applied which automatically opens 
circuits in wires that may fall to the 
earth. This is done either through the 
interposition of a fuse or an electro- 
mechanical circuit-breaker. Current is 
taken from the two trolley wires by means 
of two contact rollers of aluminum 
mounted upon the same insulated shaft. 
These rollers have an exterior diameter 


passes down through a high-insulation 
cable, completely enclosed in a metallic 
pipe, directly to the stationary element 
of the induction motors used on the cars. 

To make the roller follow the sinuosities 
of the trolley wire and to adjust it in all 
positionsthere is a double system of springs 
whieh is operated from the motorman’s 
compartment by compressed air, fed from 


—— 
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the air-brake pump. Compressed air being 
necessary for braking purposes it is also 
used to start the main motors, as will be 
shown below. 

In order to simplify the electrical ar- 
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_With the primary of motor No. 2, in the 


secondary circuit of which is included a 
variable resistance. Under these condi- 
tions, at starting, current is generated in 
the moving element of the first motor and 


Fig. 10.—INTERIOR OF 
rangements at switch points the con- 
ductors at stations are double and the 
trolley wires at stations are double, so that 
four wires are found over each line of 
rails. The two corresponding to the same 
phase are held two feet apart over the 
main line and are spread apart at diverg- 
ing points, as is shown in Fig. 14. The 
actual crossing of the conductor of one 
phase and that of another is not at- 
tempted, wooden rods saturated with insu- 
lating material taking the place of the 
wires for 10 feet immediately at the cross- 
ing. The current supply is not inter- 
rupted, since each car carries a roller trol- 
ley at each end, the two being separated 
by a greater distance than the length of 
the break just referred to. 

The 3,000-volt current from the trolley 
line is carried by heavily insulated cables, 
led in iron pipes which are in metallic 
connection with the rails, to the primary 
windings of the two induction motors 
mounted on each car. The secondary cir- 
cuits of these motors are either led to 
liquid rheostats or to the primary wind- 
ings of two other induction motors with 
which the car is provided. The motors 
are directly mounted on the car axles 
without gearing. The arbor of the motor 
is hollow and the axle passes through it, 
a flexible joint being provided at each end, 
allowing some play between the two and 
suppressing shock and vibration. 

For starting and for slow speed, the 
two motors of each truck are coupled in 
tandem. This means that the primary of 
motor No. 1 is connected with the three- 
phase line and its secondary is connected 
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used to operate the second instead of being 
destroyed in resistances. This arrange- 
ment will accelerate rapidly up to an 
angular speed corresponding to one-half 
the frequency of the supply current. When 
this point is reached the second motor is 
cut out and resistance is introduced into 


- = 
wea ~ 
-— 


TOUT 
TIALLY 


157 


difference that it produces a useful torque 
available for rapid acceleration, while a 
rheostat is a source of pure loss. 

In stopping, coupling the motors to- 
gether in the starting position permits the 
system to operate as a dynamo and as a 
brake between normal speed and half-speed, 
and to save in this way some portion of 
the energy lost in starting. Really, by 
this method a portion of the kinetic en- 
ergy of the train is restored to the line. 

With the four motors coupled two and 
two in cascade, or tandem, the speed of 
the moving armatures is practically half 
of that of the rotating field of the primary 
motor, and half what it would be were 
the primary elements directly connected 
with the line. This gives two available 
running speeds, in this case of 60 and 30 
kilometres (40 and 20 miles) per hour, 
while at the lower speed the traction effort 
of the motor car is twice as great as at the 
higher speed. 

To avoid rapid starting and to regulate 
speeds, a liquid rheostat is used, this be- 
ing an important accessory of the system. 
It consists of an iron case divided into 
three chambers, in each of which is con- 
tained a cylinder with four iron plates of 
different lengths, rounded at the bottom. 
These plates are coupled together alter- 
nately, current entering by one couple and 


Fras. 11 AND 12.— HANGING INSULATORS ON POLE ARMs, 


the secondary circuit of motor No. 1 to 
correspond. This being cut out gradually, 
the motor works up to normal full speed. 
In this way the second motor replaces a 
large starting rheostat, with the important 


leaving by the other. The rheostats are 
used in the secondary circuit, which has 
a tension of 300 volts only. The liquid 
contained in them is a solution of sodium 
carbonate, and instead of the plates mov- 
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ing up and down in this solution the solu- 
tion is made to move up and down in the 
cylinders in which the plates are con- 
tained by the action of compressed air. 
In starting, the plates are submerged one 
after the other, and thus vary the resist- 
ance of the rheostat, which depends on 
the final level of the liquid. Experiment 
has proven that by the use of this rheostat 
the torque can be kept practically con- 
stant during the period of acceleration. 

This regulating apparatus, which is in 
connection only with the low-tension cir- 
cuit from the secondary elements of the 
principal motors, is located in the com- 
partment for the motorman, which con- 
tains also all the regulating apparatus 
necessary. This comprises the main 
switch, the starting switch, the controller 
for the secondary circuit, the switch for 
the air-brake pump motor and the valve 
for the operation of the trolley. 

The insulation of induction motors be- 
ing similar to that of transformers, and 
all of the parts in communication with the 
high-tension current being completely pro- 
tected by a metallic shield which is in 
metallic communication with the rails, the 
greatest security to both passengers and 
apparatus is the result. Since the moving 
cars are fed by a single network of elec- 
trical distribution, in order to insure the 
absolute observance of line signals a sys- 
tem of switches and commutators appro- 
priately connected with the switching ap- 


paratus has been put in so that the cur-, 


rent is absolutely cut off from the cars 
whenever the signals are set against them. 
The switching apparatus employed in this 
connection is that of Messrs. Bianchi- 
Servettaz and Thompson-Webb. 

The line is divided into sections and 
each train cuts out the current from the 
section behind it, establishing it anew 
when it has passed the following station. 
The following train can not then overtake 
the one ahead of it, for each train leaves 
always behind it one dead section. 

Another element of security in this 
system is that no train can take its cur- 
rent from the overhead line without the 
Westinghouse air-brake apparatus is in 
good working order, since its operation de- 
pends on the maintenance of a proper air 
pressure in the brake reservoir. If this 
pressure falls the trolley can not be carried 
up into contact with the overhead wire. 
The whole method of operation thus lends 
itself to the effectual maintenance of a 
‘complete and efficacious block system, since 
no train can be moved into any section 
before its right of way is clearly sig- 
naled from ahead, nor can it move into 
any section where ite signals do not per- 
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mit it to go. Signaling apparatus allow 
the trolley current to pass only when it 
is proper to permit a train to go by a given 
station. At stations, since the conductors 
need to be alive only at the immediate 
time of the passage of a train, they are 
cut out normally, leaving the overhead 
system without current. 

Each section of the line is controlled 
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lutions per minute. The machines can 


run up to 30,000 volts without danger of 
damaging the insulation in any way. To 
each of the generators is connected an 
ampere-meter, a synchronism indicator 
and a voltmeter. On the feeder lines 
going out of the station, which at present 
number three, are connected three am- 
meters, two wattmeters and a 100-ampere 
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by an ingenious system of block signals 
and when a stop signal is given the cir- 
cuit of the line is opened and at the same 
time the powerful brakes are applied to 
any train that may attempt to venture 
upon it. 

As was stated above, this installation 
is almost complete. Three of the generat- 
ing groups are installed and the fourth is 
in process of installation at the time of 
writing. Three machines that are at pres- 
ent in place are of the Schuckert type, 
running at 150 revolutions per minute. 

In order to avoid the disastrous effects 
of a runaway, when the tension of the 
alternators might get to a dangerous point, 


there is mounted upon the shaft of each . 


machine a centrifugal regulator which 
introduces a resistance into the field cir- 
cuit whenever the speed passes 175 revo- 


switch in each case. The motors are of 
course connected to the primary circuit 
through appropriate transformers. A 
direct-current machine of small size is 
mounted in the station for station light- 
ing. ° 

For the main power installation one 
machine will be held constantly in reserve. 
This will have a somewhat larger power 
than the other three, operating up to 1,800 
kilowatts. 

Several ingenious switches were fur- 
nished by Schiickert & Company for the 
service line at 3,000 volts. These switches 
are made to break 100 amperes at that 
pressure. They are of the bipolar variety, 
the third pole being grounded in each case, 


and are made of two types, according to 
whether they are to be placed on cast-iron 


poles or on the tops of the ordinary wood- 
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en line poles. The switches are operated 
by means of a key through a transmission 
piece extending to a point about six feet 
above the ground and can only be worked 
by persons having the necessary key. 

The first installation of rolling stock 
comprises five first-class motor cars, five 
motor cars for local trains, and two freight 
locomotives. The motor cars are 19 me- 
tres (62 feet) between buffers and weigh 
54 tons each. The freight locomotives 
weigh 40 tons each. The four-wheel trucks 
of the motor carg are mounted 36 feet 6 
inches apart. 

Electric power is employed not only as 
motive power on these vehicles but also 
for lighting, ventilation and heating. All 
the lighting service of the stations is ac- 
complished by current from the lines, but 
at a low frequency of 15 periods per sec- 
ond, the incandescent lamps flutter dis- 
agreeably and this inconvenience has been 
somewhat palliated by furnishing them 
with three filaments, one for each circuit, 
and using ground globes. It was thought 
that this arrangement would render the 
individual flutterings less visible, but the 
practical results have not been very en- 
couraging and it is likely that storage bat- 
tery lighting will be used throughout the 
system. 

The entire system will be thrown open 
for public use during this month (August, 
1901). At this time the Sondrio-Terrano 
branch will be completed and by means 
of ahother projected road will put the 
Valtéllina in direct communication with 
the central and eastern portions of 
Switzerland. 


—— a 


Mountain Railroads in Colorado Con- 
templating the Use of Electricity. 


Investigations are now in progress 
which may lead to a very important 
change from steam to the electrical opera- 
tion of some of the existing railroads 
west of the Mississippi River. The only 
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instances of changes of this character up 
to the present time have been east of the 
Alleghany Mountains. These have been 
principally upon certain branches of the 
New York, New Haven & Hartford Rail- 
road, and on the Baltimore belt of the 
Baltimore & Ohio Railroad. The plan 
for equipping with electricity several of 
its lines from Denver to surrounding 
towns and also into the neighboring 
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mountain canons is now being considered 
seriously by the Colorado & Southern 
Railway. This railway is at present con- 
sidering lines to Boulder, Golden, Clear 
Creek and Platte Cañon. Representatives 
of the en ae te department have lately 
been studying the best systems of inter- 


Fia. 14.— ARRANGEMENT OF TIE OVERHEAD 
CIRCUITS AT A Switch POINT. 
urban transit in the East, particularly the 
third-rail installation of the New York, 
New Haven & Hartford Railroad. Should 
the reports from these investigations 
prove to be favorable the change will be 
carried out according to modern ideas of 
heavy electrical operation. The contem- 
plated advantages of the project are found 
principally in the way of passenger traffic, 
excursions and business and pleasure 
travel into the mountain retreats, which, 


as the road is now conducted, are not as 
satisfactory as they might be, owing to the 
smoke and cinders from the locomotives. 
Careful estimates in this respect make it 
probable that the railway company is 
losing a large amount of good patronage 
which might be had if a more cleanly 
means of locomotion were provided. Con- 
sidering this disadvantage, the company 
last year experimented with coke, which, 
from an operating point of view, was not 
as satisfactory as was anticipated. 
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Possibilities of Water-Power Develop- 
ment in Sweden. 


A report which has recently been issued 
by the Swedish Agricultural Department 
draws attention to numerous waterfalls in 
the country which could be successfully 
utilized for the development of motive 
power. It is estimated that the available 
energy of the principal waterfalls of 
Sweden is from 2,000,000 horse-power to 
4,000,000 horse-power. The national coal 
bill for last year amounted to considerably 
over $15,000,000, and it is pointed out 
that this sum might be considerably 
diminished by the employment of the nat- 
ural motive power possessed by the coun- 
try. 


> 
American Automobiles in France. 


The following is an interesting quota- 
tion from a French expert on eutomo- 
biles : 

“American vehicles are getting a strong 
hold among the English as well as some 
of the French and German aristocrats. 
The vehicles are sold at a good price and 
the profit must be very satisfactory. 
However, I predict that no sales on a 
large scale will be made until the Ameri- 
cans change their vehicles in some im- 
portant parts. The principal objection is 
that they are constructed too lightly. They 
may be strong, just like your buggies, 
but people in general have no confidence. 
Your vehicles are superb for boulevard 
and park work—little promenades—but I 
think they could not stand a trip to Lille, 
Brussels or Bordeaux. The wheels are 
certainly not strong enough for such 
journeys. Another important point is the 
motor. I know of few American vehicles, 
steam or electric, which have over six- 
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horse-power motors, while the smallest 
ones used here are eight-horse-power, 
while the 12-horse-power vehicles are 
mostly in demand. If some of your mak- 
ers would come over here and inspect 
some of the factories like that of Dar- 
racq, Renault & Peugeot, they would no 
doubt get the mght idea. The best way 
for them to find out that we, over here, 
are right is to organize some road race 
of 150 or 200 miles and they will eee where 
they land on their fine roads.” 
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News from Great Britain. 


HE first supply of “wholesale” elec- 
trical energy in the United King- 
dom under statutory powers has re- 

cently been inaugurated at Newcastle-on- 
Tyne, the centre of the northern coal min- 
ing industry. For the purposes of this sup- 
ply the Newcastle Electric Supply Com- 
pany has amalgamated with the Walker & 
Wallsend Union Gas Company, and the 
extent of their operations is shown in the 
accompanying map. The power station 
at present working at Wallsend generates 
current at 5,500 volts and a periodicity 
of 40 cycles. This is supplied to the sub- 
stations which number eleven, and which 
are equipped with static transformers and 
synchronous motor-generators, enabling 
current at either 440 volts three-phase or 
480 volts continuous to be obtained. 
When completed, the power-house will 
comprise eight Babcock & Wilcox boil- 
ers, two 300 brake horse-power Bellis 
engines, each driving 100-kilowatt 240- 
volt continuous-current generators; a 75 
brake horse-power Bellis engine, driv- 
ing a 50-kilowatt 240-volt continuous- 
current generator; four 1,400 indicated 
horse-power, triple-expansion engines, 
each driving a 700-kilowatt, 5,500-volt, 
three-phase alternator; one 1,500-horse- 
power Parsons turbo-alternator, 5,500 
volts three-phase, and one 150-kilowatt, 
5,000 - 240-volt, three-phase, continuous- 
current, synchronous motor-generator. In 
the area worked by the company are over 
20 of the largest ship-building, engineer- 
ing, etc., firms in the country, besides a 
number of small local bodies, for which 
provisional orders have been secured. In 
one works 500 horse-power in motors is 
to be laid down, in addition to 50 arc 
lamps and 500 incandescent lamps. All 
such works have their own substations. 
The opening of this system is looked upon 
as an important event in the electrical 
history of the country, and with many of 
the other authorized power schemes being 
well pushed forward, a good deal of lee- 
way should be made up in this so long 
neglected branch of the industry. 


The London United Tramways Com- 
pany, the owner of the only electric lines 
in London at present, recently made a 
big public demonstration of its cars on 
the occasion of the completion of a full 
section of its system. The London 
County Council, however, is slowly push- 
ing forward with the erection of its power 
station and the appointment of Mr. J. H. 


(From Our Special Correspondent.) 


Rider, late of Plymouth, as chicf resident 
electrical engineer, at a high salary, indi- 
cates that the tramway question 1s now 
being treated in a very serious manner. 


The Government competition with the 
National company is being fought in no 
half-hearted manner at Tunbridge Wells. 
Probably aware of the fact that the local 
authority in this town has expended the 
whole of its grant for the establishment 
of a municipal telephone system, and that 
delay must necessarily arise before fresh 
funds are available, the company has re- 
duced its rates by no less than 50 per cent, 
now giving a £4 service as against a £5 
one by the corporation. £8 per annum 
was the previous charge. For the sake of 
subscribers who have hitherto paid too 
high subscriptions, this state of affairs is 
not to be regretted. The fight is being 
watched with great interest, as if the rate- 
payers object to increased taxes to main- 
tain the competition the National Tele- 
phone Company will have scored. 


The high prices of coal which so gen- 
erally prevailed during 1900, are showing 
effects in the accounts of the various elec- 
tric supply undertakings. In those con- 
cerns whose financial year ended on 
December 31 last year, or March 31 and 
May 25 this year, the same result is seen; 
viz., Increased working expenses per unit, 
in which the particular item which has 
increased most markedly is coal. At Sun- 
derland, for instance, one expenditure on 
coal increased by some £2,500. 


The water and gas companics in the 
areas of the numerous tramway schemes, 
all over the country, which have been be- 
fore Parliament this session have been 
very busy trying to secure protection 
clauses against the corrosion of their pipes 
by electrolysis, and, as a consequence, 
“expert witnesses’ have been having a 
glorious time in the committee rooms 
expounding their views—so often done 
before on the same subject. A final agree- 
ment is as far off as ever, and inasmuch as 
in some instances extra protection has 
been granted and in others refused, one 
side has secured no advantage over the 
other. The latest struggle has been over 
the London United Tramways Company’s 
extensions, and in this instance it is 
pleasing to record that the sought-for re- 
strictions have not been embodied in the 
bill. Naturally, the gas and water jour- 
nals are sadly put out, and in support of 


their case point to Professors Ayrton, 
Perry, Dewer, etc., as sharing their views. 
But the adherents of the tramway com- 
pany were equally “eminent,” as witness 
the names of Sir William Preece, Pro- 
fessor Silvanus Thompson, Mr. H. F. 
Parshall, ete., who so confidently asserted, 
not that electrolysis is absent, but that the 
present Board of Trade regulations are 
sufficient protection against any damage 
to underground pipes. 


The Metropolitan Railway Company, 
which received powers for the electrifica- 
tion of its present steam lines during the 
Parliamentary sessions of 1897 and 1900, 
has now sought permission for the rati- 
fication of the agreement with Mr. Yerkes, 
as mentioned in my last notes. But a 
serious and unforeseen difficulty has 
arisen in connection with the District 
Railway Company, which, together with 
the Metropolitan company, runs what is 
known as the “Inner Circle” line. The 
District company raises an objection to 
the proposed system of traction under the 
Yerkes agreement and themselves favor 
the Ganz high-pressure system. Obvi- 
ously, two such distinct methods can not 
be employed over the same track, and 
after a good deal of controversy, the 
matter has been settled for the present 
by the insertion of a clause in the Metro- 
politan company’s act that if within a 
month of the passing of such act the two 
companies have failed to come to an 
agreement, the Board of Trade shall ap- 
point a tribunal to inquire into the mat- 
ter. On the presentation of the report of 
the committee, the Board of Trade will 
issue a decision which must be accepted 
bv both partics as final. The District 
company requested that, in the event of 
the appointment of such a tribunal, it 
should not be composed of electrical ex- 
perts on the plea that all electrical experts 
have made up their minds in favor of 
what the daily papers have called the 
“Yerkes” system. 


In contributing still a few more com- 
ments on the International Exhibition 
at Glasgow, I would draw attention to & 
matter which has been but slightly men- 
tioned over here; i. e., the numerous mo- 
nopolies granted by the authorities to 
trading individuals. One which affects 
all newspaper work seriously is that ım 
connection with the taking of photo- 
graphs, and the consequence is that one 
is asked to pay exorbitant terms by the 
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firm which has secured this monopoly. 
Not even an exhibitor is permitted to use 
a camera to photo his own stand, and this 
state of affairs in such a den of municipa! 
trading as Glasgow is astounding and 
unfair. 


Messrs. Easton & Company, successors 
to the old firm of Messrs. Easton, Ander- 
son & Golden, have fitted up two lifts to 
enable visitors to view Glasgow and its 
environs from the roof of the exhibition. 
The chief feature of these is the control- 
ling switch mechanism which is of a new 
design, patented by their chief engineer, 
Mr. Björnstád. Each landing place has 
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a push-button, and there is a correspond- 
ing push inside the car. Thus, the lifts 
are practically automatic in action, as 
the pressing of a button on a landing 
brings the car up to that floor, but the 
arrangements are perfectly safeguarded, 
inasmuch as the whole system is rendered 
inoperative unless all landing gates are 
properly closed, as also is the door to the 
car itself. Messrs. Crompton & Company, 
in the power supply department, have a 
1,000-kilowatt dynamo, equipped with 12 
poles and 12 sets of carbon brushes, and* 
carrying an armature weighing 19 tons, 
which is considered of suflicient mass to 
obviate the addition of a flywheel. 
Messrs. Willans & Robinson have a novelty 
in the shape of a completely proportioned 
Willans engine of only 14 brake horse- 
power actually running at 1,000 revolu- 
tions per minute, and coupled to an 80- 
volt dynamo. It is only some two feet 
in height and causes a deal of amusement. 


Mr. J. H. Rider, the London County 
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Council's resident electric tramway en- 
gineer, has been elected president of the 
Municipal Electrical Association for the 
coming year. Next year’s convention will 
be held in London. About the same time 
in 1902 a number of events of interest 
to electrical engineers will take place in 
London. The tramways and light rail- 
ways exhibition last held in June, 1900, 
will be repeated, and the International 
Tramways Union will, for the first time, 
hold its annual gathering in the capi- 
tal, in conjunction with our own Tram- 
ways and Light Railways Association. 


An English company has now been 
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formed, bearing the title of the “Lodge- 
Muirhead Wareless and General Teleg- 
raphy Syndicate,” to acquire certain pat- 
ents belonging to Drs. Lodge and Muir- 
head. ‘The first directors are Dr. A. Muir- 
head, H. J. Muirhead and F. L. Muirhead. 


It is anticipated that work in the 
National Physical Laboratory will be com- 
menced early in October. The buildings 
are nearly completed and the staff has 
recently been appointed. 


The motor-car trials which will take 
place at Glasgow carly in September are 
under the control of the Automobile Club 
of Great Britain and Ireland. The im- 
portant factors in these trials will not be 
speed, but endurance and reliability. The 
judges committee includes Sir William 
Preece, K. C. B., Professor Hudson Beare 
and Mr. W. Worby Beaumont. Previously 
to these tests, the club will undertake its 
annual tour for which Ireland has this 
year been selected. 

London, July 20. A. W. 
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Views, News 
and Interviews 


Covered wire was first made for milli- 
ners’ use. The first electrical insulated 
wire was made by Señor Salva, of Barce- 
lona, in 1796. 


a — — 


A curious story comes from Geneva, 
Ill. It appears that Mrs. Amelia Jane 
Howe has been induced—the account 
does not sav what the inducement was— 
by the Chicago & Wheaton Electric 
Railroad Company to apply for a divorce 
from her husband. This was done to ob- 
tain an unclouded title to a certain sec- 
tion of land in the railways right of way. 
It may be said, in passing, that the lady 
in question has been separated from her 
husband for 17 years. 


A new rival to the electric light has ap- 
peared in Lyons, France, where Professor 
Raphael Dubois has successfully culti- 
vated phosphorescent marine microbes. 
Svervbody is familiar with the phos- 
phorescent creatures which tropical sea- 
water contains and it appears that this 
learned professor has succeeded in culti- 
vating these microscopic jelly fish and 
making them shine to order. It is stated 
that he has obtained enough light from 
the glass flasks containing them to render 
a printed page casily legible and that 
photographs may be taken by the new 
light, although its actinic power is decid- 
edly small. 


<p. —— 
Insects and the X-Rays. 


A box was made half of wood and half 
of sheet lead. In the wooden half a num- 
ber of larve of flies, bees, beetles. and 
other insects was placed, and the box was 
then put in the field of the X-rays. The 
insect colony at once became greatly ex- 
cited, and after crawling to and fro, 
finally emigrated, to a worm, to the leaden 
half of the box, where the rays could not 
penetrate. The experiment was repeated 
many times and always with the same 
result. A similar experiment was tried 
with the blind larvæ of a certain species 
of beetle. A number of them were placed 
in an open cigar box, which also contained 
a metal box with an opening. No sooner 
were the rays turned on than the insects 
showed signs of distress. Their uneasi- 
ness increased, and in a little while they 
all sought refuge in the metal box. As 
the larve in the second experiment were 
entirely sightless, their perception of the 
rays must take place through the nerves 
of the skin.—The American X-Ray Jour- 
nal, 
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THE CULTURAL VALUE OF ENGINEER- 
ING EDUCATION.* 


BY FRANK O. MARVIN. 


At the very outset of this discussion is 
encountered a great difficulty. What is 
culture? The writer has been asking this 
of his friends. An answer has been sought 
for in the printed page where is recorded 
the best thoughts of the best minds. Great 
thoughts and lofty ideals have been dis- 
closed, but nowhere has been found a satis- 
factory definition, a phrase or paragraph 
that succinctly and clearly sets forth the 
heart of the matter. 

People often recognize, appreciate and 
reverence its possession without being able 
to fully analyze and set down its elements. 
There is something subtile and emotional 
about it that eludes a close pursuit. 

The reason for this perhaps lies in its 
essential individual quality, in its being 
the result of a personal life, developed, it 
is true, on lines similar to those used in 
other lives, yet including something that 
pertains exclusively to the human unit that 
is different from all other units. 

Nevertheless, there seems to be certain 
fundamental qualities which must be 
possessed before a man can be classed with 
cultured people, qualities which are only 
acquired after a considerable experience in 
life, but which are influenced greatly by 
the years of student training and there- 
fore fit subjects for discussion here. Far 
be it from the purpose of this paper to at- 
tempt a definition of culture or a setting 
forth of its elements in any completeness ; 
rather the emphasizing of some things that 
relate to it, especially with reference to the 
education of young engineers. 

1. The man of culture must be a think- 
ing and reflecting being. There must be 
not only the ability, but the habit; and 
this is no easy thing to acquire. Modern 
American life is full of hurry, full of af- 
fairs that demand instant attention, and 
one matter follows another with rapid suc- 
cession. We get news from Pekin to-day, 
from Havana to-morrow and from the 
Philippines within a few hours. We build 
railways, erect bridges and fill large orders 
for locomotives for foreign shipment in 
such short space of time as to astonish the 
world. Men seek short cuts to fortune. 
In the popular opinion, the men who act 
quickly, the men of decision, are those 
who succeed. But there is a danger here. 
For, back of the action, behind the sharp 
decision, must lie a mature judgment, and 
how else is this to be formed except as a 
result of deliberate reflection. However 
s Addrees of the president of the Societ y for the Pro- 
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quickly one may reach a conclusion, its 
correctness or faultiness will depend not 
on intuition, but on the degree of true 
comprehension. The decisive act which is 
also right rests on a process of thinking 
and judging that has been long fostered, 
until it has become a habit, until there 
are established certain standards by which 
things are to be measured. 

The early steps of this training are 
necessarily slow, and we, as teachers of 
engineers, must recognize this and not 
yield to the temptation to crowd our 
students over too much ground on the one 
hand, or, on the other, to lead them 
through short cuts across country by em- 
pirical paths that may give them ease and 
quickness of travel, but little or no reason 
why the path is chosen. Let them go the 
long road. I do not by any means wish 
our teaching to be non-practical—rather 
more practical in the best sense; but first, 
last and all the time, let students be 
trained to do their own thinking and to 
form their own judgments; to test the 
statements of others by the workings of 
their own mental processes. 

2. There is another element of culture 
that comes in here, an ethical one, that of 
forming right judgments. Men may have 
the appearance of culture without its true 
spirit, which is essentially honest. This is 
especially important, as culture seeks to 
make a man’s life satisfactory to himself 
when measured by his own conscience, as 
well as successful in the field of affairs. 
So his standards must be based on sound 
principles of right and wrong; and it is 
only when these are so placed that his life 
becomes one of freedom, freedom from the 
bondage that wrong thinking and acting 
always bring. A class room is no place to 
preach a sermon, but there can be there 
imparted a respect for truth and perfect 
honesty. A teacher’s attitude should al- 
ways be open and frank, that of a sincere 
seeker after truth. He should never 
dodge an honest question, and be ever 
ready to say “I do not know,” if he does 
not. There is an incalculable power that 
“makes for righteousness” and the happi- 
ness of the after life of the student in the 
true teacher’s conduct of even such a mate- 
rial subject as mechanics. 

Back behind the subject, with its sub- 
divisions, its formule and rules, lies some- 
thing larger, a sort of spiritual quality 
that binds it to all other subjects, to the 
universe as a whole, and makes it a part 
of the truth of God’s realm. The student 
that gets hold of this significance learns 
much more than facility in the manipula- 
tions of processes or the application of 
principles. He gets something that makes 
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his life richer and better and his mastery 
of the subject more complete. 

3. There can be no true culture for a 
man that does not work, that does not put 
his cultivated powers to some useful serv- 
ice; and here there must be such degree of 
mastery over the chosen profession or busi- 
ness as will result in a special skill and 
dexterity—a doing of some one thing bet- 
ter than others can do it. A man expresses 
himself through his work, and whether he 
will or no, he thus discloses to all who 
know him his own peculiar qualities. It is 
this intensity of application, this concen- 
tration of purpose and directness of aim, 
that gets the world’s work done. Here in 
early years the engineering student has the 
advantage of the student in arts. Study 
for knowledge’s sake may be stimulating to 
the few, but for the many there is needed 
the goal of a special calling to secure the 
close application that results in ability to 
concentrate one’s energy to the attainment 
of a certain end. But here-again comes a 
danger, that of too early, or over, special- 
ization, and the following of short cuts to 
professional life that are advocated by 
some who, in the eyes of the world as well 
as in their own, have been eminently suc- 
cessful as specialists. Whether these 
can be called men of culture of the highest 
attainments is another matter. The ex- 
treme specialist may be supreme in his 
own line of details, but may fail when 
there comes up a question involving the 
relation of his specialty to other things. 
Even within his own domain, his conclu- 
sions will be modified by his general 
knowledge and experience. All one-sided 
people, whether they be linguists or natu- 
ralists, poets or merchants, preachers or 
engineers, are quite liable to the forming 
of erroneous judgments. To the few 
geniuses, whose capacities and powers seem 
to be abnormally developed, though of 
limited scope, much is forgiven; but for 
the average man of the day there is de- 
manded an ability to form good and wise 
conclusions. 

4. In order to form those that are ap- 
propriate and correct there is needed, then, 
‘breadth of view—a quality that has been 
expressed by the word poise. A man of 
poise, of even balance, will see things in 
their right relations and due proportions ; 
ne will weigh matters, giving to each com- 
ponent part its just degree of importance. 
He will the better understand the motives 
that underlie other men’s actions and the 
more readily use them to suit his own pur- 
pose. He will be more apt to rightly inter- 
pret the new movements in the world of 
thought or action and can seize oppor- 
tunity for a personal advantage or a larger 
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sphere of service before others see that 
there is such. 

This demands a considerable range of 
knowledge. Not the close mastery of many 
lines in all their details, but a fair degree 
of familiarity with their general phenom- 
ena and principles; and there is scarcely 
any field that will not contribute some- 
thing to the result. It is admitted at once 
that the average man is of limited capac- 
ity and unable to grasp a comprehension 
of all knowledge that may influence his 
life and work; what is pleaded for is such 
degree of breadth as may be needed to 
make one of great efficiency in his chosen 
profession and of most value to himself, 
not only in a financial way, but also in the 
sense of gaining a joyful recognition of 
the worth of developing all the powers 
that one has. 

The value of mathematics and the phys- 
ical sciences, with their application to 
technical things, needs no discussion here, 
for these are the engineer’s tools; but it is 
a fair question whether, in our desire to 
graduate students that can be early useful, 
we do not place too much stress on techni- 
cal things to the exclusion of others that 
give greater breadth of training. We must 
not forget that we are educating men for a 
hfe; that we must look forward to the time 
when these young people will be 50 years 
old, and at the period of their maximum 
productiveness as workers and of maxi- 
mum value in society and as citizens. 

Engineers have to deal with other things 
besides materials and physical laws; they 
must manage men and matters of finance. 
If they are to rightly influence those 
whose capital they are employed to ex- 
pend, they must be able to meet them so- 
cially and intellectually, to discuss intelli- 
gently matters outside the pale of strictly 
professional life. Evidence of professional 
ability and skill is, of course, first de- 
manded, but breadth of culture creates an 
added confidence in the wisdom of the con- 
clusions reached and the advice given. 

Heretofore much of our engineering 
work has been concerned with the opening 
and developing of new country or new 
business and industrial enterprises. So 
engineers have found their work away 
from contact with men. But engineering 
practice is changing, as conditions become 
older and more settled, and more and more 
practitioners find their work in communi- 
ties and busy centres of trade where they 
are constantly thrown into close contact 
with strong and cultured men. Present 
engineering courses do little to prepare a 
man for this thorough instruction con- 
cerning human nature and human rela- 
tions. Something of history, economics 
and sociology should be included. 
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5. It is not sufficient to form correct 
judgments only; there must be added a 
skillful and effective presentation of them 
in well-chosen and fitting English. The 
ability to do this involves more than train- 
ing in the writing of compositions, themes, 
forensics and reports. The cultured man 
should have a taste for reading the best 
that has been written in his mother tongue, 
and for several reasons: The great 
thoughts of great minds are stimulating 
and broadening to his own mind; he there- 
by absorbs a knowledge of words and their 
shades of meaning; he gains an apprecia- 
tion of style and insensibly better knows 
how to form his own; and, not least by any 
means, he makes of his books friends that 
are life-long, that cheer and console him 
under all happenings, adding much to 
his internal resources for happiness. 

The time given to English in our courses 
is not enough to train students properly in 
its use and at the same time open the doors 
to our best literature. It may be said that 
all this English work should be done in 
the preparatory school, and it is probably 
true that the character and quality of the 
high-school English is better to-day than 
it has been heretofore. Yet it seems to me 
that engineering students should have 
some training of a college grade along the 
line of literature. 

6. To the writer’s mind, there is another 
element of culture that should enter into 
an engineer’s training—viz., an apprecia- 
tion for beauty. As he has said at another 
time* the engineer is a designer, and it is 
important that he should embody his de- 
sign in artistic form if he is to fulfil his 
whole mission and please and gratify 
others by the perfection of his work. The 
engineering student devotes a good share 
of his time to the drawing-board, and 
much can be done here toward the cultiva- 
tion of this quality by an instructor who 
possesses it, without lessening at all the 
amount or force of the technical exercises 
for which the process is primarily used. 
There should be, however, something fur- 
ther by way of giving instruction in ele- 
mentary esthetics and by opening the 
students’ eyes to what is beautiful in na- 
ture. 

7. The possession of agreeable manners 
and tact is another evidence of culture, 
not merely the conventional bearing of 
polite society, though this has its value. 
This alone is but a husk which must cover 
the real kernel, refined and gentle feeling ; 
and such feeling is the result of moral 
and intellectual convictions. Manners, then, 
are not to be taught from a text or by 
lecture; they rather follow as a conse- 


* Proceedt of the American Association for the Ad- 
vancement of Science, vol. xlv. 
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quence from the whole course of training 
and are crude or refined, just as the char- 
acter of the instruction makes them. The 
teacher's personality has very much ‘to do 
with this matter. If he is of coarse grain, 
of domineering or selfish disposition, his 
influence will not tend toward the pro- 
duction of true gentlemen. 

And now for the real question—does 
engineering education tend to produce 
culture? According to old standards, 
when men limited culture chiefly to a 
knowledge of language, literature and 
philosophy, the reply would be in the neg- 
ative. However, standards are not the 
thing ‘itself, only methods of measure- 
ment; moreover, standards change. Sci- 
ence has modified and is still changing the 
ideas of culture that men hold, and this 
evolution makes it all the more difficult 
to find a common ground upon which all 
can stand when considering things con- 
cerning it. This much is clear, however, 
that no one existing course of educational 
training has a monopoly of cultural meth- 
ods ; nor will the college course necessarily 
secure its attainment because of its per- 
sonal quality. Further, culture is the re- 
sult of a life, and the most that can be 
expected of a college course is to open the 
students’ eyes to its real worth, to start 
them rightly with certain leanings and 
aptitudes, and furnish them with the 
means of a continuous growth toward its 
maturity. 

It is maintained that an engineering 
course can tend in this direction, and that 
in some of our best colleges, under the in- 
struction of people themselves cultured, it 
does so tend to-day. Our best engineering 
courses are stiffer and more exacting both 
as to time and effort than those in the col, 
lege of arts, and tthe resulting acquisition 
of mental power and the ability to focus 
it proportionately greater. 

The fixed course, with its correlated 
parts and the certain definite ends to be 
strived for, is advantageous. The train- 
ing 1s a continuous testing and trying of 
the truth of knowledge, and teaches the 
student to ask “why,” and to reflect. He 
gains respect for nature’s laws, and learns 
that his professional success will depend 
on his ability to work in harmony with 
her. He gathers a fair degree of knowl- 
edge of himself, his strong points as well 
as his limitations. He acquires a habit 
of thought and action that leads to fur- 
ther growth. He learns how to adapt 
means to an end, and within what limits 
of precision to work that it may be reached 
with economy. In short, he becomes a 
trained and educated man, cultured to a 
certain degree, but with limitations; just 
as the arts student who has specialized to 
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“a like degree in language and literature, 
with little of science training, becomes 
cultured, but also with limitations. Let 
the latter retain his A. B. On the other 
hand, let it be recognized that the engi- 
neering B. S. stands for culture as well, of 
equal worth and value, though of differ- 
ent kind. 

As between the two specialists, I think 
the advantage lies with the engineering 
graduate as being on the whole, better 
equipped for a life of useful service and 
one that will possess the greater capacity 
for further development. 

As one looks forward ten or twenty years 
and attempts from present tendencies to 
forecast the work and social standing of 
engineers, he must see that the profession 
will be doing a larger work and exerting 
a greater influence. 

Further, that an engineering training 
will be more and more recognized as the 
one best fitted to lead to positions of an 
executive nature in connection with indus- 
trial enterprises, and in the administra- 
tion of public works. Everywhere will be 
demanded expert skill, sound judgment 
and broad views, primarily because these 
will be found to be economical. The en- 
tire class of men that a recent writer has 
called “mattoids,” the ill-trained, nar- 
Tow and epoistic, will be pushed out be- 
cause their service is costly. 

There are two tendencies in the present- 
day engineering education that are, in 
my judgment, opposed to the desirable 
result. First, a tendency to crowd too 
much of the foundation work back 
upon the preparatory school already 
overloaded. This society's committee on 
entrance requirements has advised a 
standard which is high enough. Sec- 
ond, the allowing of technical subjects 
to crowd the fundamental general ones 
from the college course, in a vain attempt 
to do what from the very nature of the 
case can not be done, make an engineer 
by college study. The result of this in 
some institutions is further seen in too 
early a differentiation between the various 
engineering courses; so that, for instance, 
the civil student knows nothing of ap- 
plied electricity, and the electrical stu- 
dent nothing of surveying, while neither 
has a chance to acquire a taste for liter- 
ature. 

The whole problem is an involved and 
complicated one, but there is a way out 
that must be found if the engineer ïs to 
fill the important place that awaits him. 
One part of the solution will be probably 
found in a refining of the methods of in- 
struction, so that better results may be 
reached in the same time. In the end, how- 
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ever, the writer thinks that there must 
come a deeper sense that after all life is 
long, that it should be taken with more of 
deliberation, and that it is the end that is 
important, rather than the beginning. 
The fevemsh rush and haste to be earning 
must be replaced by a recognition of the 
real necessity for a full-rounded-out prep- 
aration if the largest and best service is 
to be given. . Then the student will be 
glad to spend the one or two extra years 
in college that may be demanded. The 
wise student now will do this without its 
being required. 

The Chef Justice of my own state has 
said, “The spirit of an age is that which 
makes finally for the happiness of the 
ace. I have absolutely no fear as to the 
final end of things, nor as to the steps and 
incidents of evolutionary development. 
The aspirations, the great universal pos- 
sessions of a people, can never move them 
to other ends than their happiness and 
good. The spirit of this age is commer- 
clal enterprise and conquest, and as to it 
I have an unspeakable conviction that it 
will, as the spirits of other ages have done, 
work itself into forms and institutions of 
beauty and eternal worth to men.” 

It is largely through the engineer that 
this is to be done. The finest result re- 
quires the most skillful labor; the noblest 
workman demands the most fitting train- 
ing. 

Herein lies our responsibility. 


oor aoe 

The Decadence of Isolated Plants. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

My attention has been called to an ar- 
ticle in your issue of July 27, entitled 
“The Decadence of Isolated Plants,” and 
it is my desire not to permit the broad 
statements contained therein to go on 
record unchallenged. 

I do not agree that the isolated plant is 
giving away to the central station. The 
isolated plant is becoming more and more 
popular every day; there are good reasons 
for its existence, and I am satisfied that 
if some of the present large consumers of 
current from central hghting plants took 
the trouble to investigate they would 
lose little time in installing their own 
power plants for the gencration of the 
electric current that their establishments 
demand. 

Most of the central station plants are 
loaded beyond their capacity, the current 
supplied by them is of lower voltage than 
required to give the ordinary incandes- 
cent lamp its proper brilliancy, and there 
is a constant flickering of the lamps due 
to the fluctuation in the demands for 
power. 
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I admit that where the consumption of 
current is sinall, or where the current is 
used but for short periods of time, and in 
a few other instances depending on the 
nature of the establishment, the central 
station can supply current at a less cost 
than that for which the consumer could 
generate it, but I do not believe this oc- 
curs in 90 per cent of the establishments 
using electric current. 

During the past six years I have had 
occasion to make investigations of a 
large number of establishments to de- 
termine the advisability of installing iso- 
lated plants, and to determine by tests 
the cost of generating current, and I feel 
safe in saying that in more than 90 per 
cent of the plants investigated I have 
found it more econoinical to install the 
isolated plant. I have found in a num- 
ber of cases that the proprietor of an 
establishment could save money by oper- 
ating his own plant, if of only 125 kilo- 
watts capacity. 

In one particular case the boilers were 
already installed for supplying steam to 
elevator pumps, ete., and a fireman and 
chief engineer employed; the proprietors 
were paying seven thousand dollars per an- 
num to the central station for electric 
lighting. It was found that by installing 
their own generating plant that they could 
double the number of lights in their es- 
talblishinent and greatly reduce the cost 
for current. The plant has been in opera- 
tion now for two years. Its first cost 
necessitated an expenditure of approxi- 
mately fifteen thousand dollars. The 
present yearly cost of operating this plant, 
Which supplies current for lighting, is 
seventeen hundred and fifty dollars, the 
plant operating 10 hours per day and 310 
days per year. Taking into account the 
current rate of interest on the investment 
and a reasonable percentage of the first 
cost for depreciation you can readily see 
the enormous saving effected by the instal- 
lation of this isolated plant. 

In another establishment, where the 
yearly cost for current from the central 
station was about four thousand dollars, 
an isolated plant was installed, and al- 
lowing four per cent compound interest 
on the capital invested and a deprecia- 
tion on the plant of 90 per cent in 10 
vears, at the present rate the saving in 10 
vears by the isolated plant will amount to 
almost twelve thousand dollars. 

A recent investigation showed that in 
a certain apartment house the manage- 
ment could have installed its own plant, 
and, as before, allowing interest and de- 
preciation, maintained its public lighting ; 
i. e., lights in corridors, street lights, ele- 
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vator lamps, basement lights, ete., without 
cost, and by charging the tenants one- 
half the present rate charged by the cen- 
tral station, added almost four hundred 
dollars to its yearly income. 

I could cite many more cases where the 
isolated plant furnishes current at a less 
cost than is possible by use of current 
from the central station at the present 
rate charged, but the above instances, to- 
gether with the fact as I have stated 
above (that in 90 per cent of my investi- 
gations I have found the isolated plant 
more economical), will suflice to prove my 
assertions. 

The isolated plant is not “rapidly be- 
coming a sort of curiosity,” there are 
valid reasons for its existence, and its 
survival is not “due to lack of under- 
standing.” 

E. S. BOYER. 

New York, July 30. 

it chee apes e 
New Electric-Power Scheme for 
Ireland. 

The preamble of the Shannon water 
and electrice power bill has been passed 
by the House of Lords. The measure, 
which is an important one in its bearing 
on the industries of the west of Ireland, 
proposes to incorporate a company with a 
eapital of £360,000 and £180,000 borrow- 
ing powers, and empower them to carry 
out a scheme to utilize the waters of the 
River Shannon for the purpose of gen- 
erating clectricity, and to supply energy 
for lighting and power purposes over an 
area of 30 miles radius from the power 
station, to be situated four and a half 
miles from Limerick. The works to be 
constructed under the bill consist of a 
short canal to carry the waters of the 
Shannon to the gencrating station to be 
erected at Cloonlara, where a fall of 40 
feet is obtained. The water will be re- 
turned to the Shannon at a point six miles 
below the intake. The promoters expect 
to find their best customers among the 
industries in the city of Limerick, and 
have entered into an agreement to supply 
the tramway company of the city with 
energy in bulk, and it is expected that the 
corporation, Which supports the scheme, 
will also take the current necessary for 
the lighting of the city. The bill has 
already passed the House of Commons. 

a RE 

‘The latest move in electrical matters in 
Italy is the installation of three alumi- 
num clectrie transmission lines. These 
transmit power at 3,000 volts from three- 
horse-power turbines to the valley of Pom- 
rel. to Larno, and to Torre Annunziata. 
One of the lines is nine miles in length. 
While the remaining two are two motes 


long, respectively. 
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ELECTRIC CANAL TRACTION IN 
FRANCE. 
BY M. FABRE. 

In 1889, on a canal of northern France, 
it was attempted to tow boats by steam lo- 
comotives running on an ordinary track. 
The first cost of this system was too large 
and the company could not compete with 
horses. 

In 1898 an electric (direct-current) 
system was installed on a 57-kilometre sec- 
tion of canal in France, and in 1900 the 
same system, but using three-phase cur- 
rent, was installed in Belgium. The 
August 1, 1900, issue of the ELECTRICAL 
Review gives a full description of this 
system. But the results have not been 
what was hoped by the authors of these 
schemes. The heavy tractor has a poor 
efliciency and destroys the towpath. 

A German company recently devised 
a system consisting of a monorail track 
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SKETCH ELEVATION OF ELECTRIC CANAL 
TRACTOR. 
and ordinary electric locomotive with only 
two wheels on the rail. The adhesion of 
this tractor was found to be insufficient, 
and a rack was necessary to the good oper- 
ation of the system. 

The monorail electric system recently 
patented by M. Fabre gives a solution of 
the difficulties met with in the canal trac- 
tion, its chief advantages being low cost 
of establishment, lightness of tractors, 
good adhesion and no maintenance of tow- 
path. 

The tractor is provided with four ob- 
lique driving wheels, running on the 
monorail, The entire tractor can oscillate 
around the circular-shaped rail as an axis. 
On the canal side, a supporting wheel 
keeps the tractor upright. 

The electrie motor sets the driving 
Wheels in motion by means of worm or 
comleal gears: 

I. Because of the obliquity of the 
wheels, the weight, w, of the tractor is 
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resolved in four components parallel to 
the wheels, and the rim of these compo- 


w fie al 
nents, equal to ae (a ig the inclination 
a 


of the wheels), is available as adhesion. 

2, The obliquity of the traction cable 
farces two diagonally opposite wheels 
against the rail, and this pressure is also 
available as adhesion. 

This adhesion increases with the strain 
on the cable, and, for a given strain, can 
be increased to its most favorable value by 
shifting the cable hook, h, by means of 
the screw, s. 

For instance, a strain of 1,200 kilo- 
grammes (which is the tractive effort for 
a string of three boats of 290 tons at a 
speed of two miles an hour) gives in this 
way an adhesion of 800 to 1,600 kilo- 
grammes, according to the position of the 
hook. 

This assumed effort of 1,200 kilo- 

grammes would require, on an ordinary 
track, a tractor weighing about eight tons, 
and on a monorail system an ordinary 
tractor weighing nine to ten tons, while 
a locomotive of the Fabre type weighing 
only 2.5 tons will be sufficient. 
. Of course, a rail for a tractor of 2.5 
tons can be laid much cheaper than a rail 
or an ordinary track for tractors of eight to 
ten tons, and the question of first cost is 
of prime importance in the practicability 
of any system. , 

In the application of this system, which 
is to be made in France, three-phase cur- 
rents will be used, the rail being taken as a 
conductor. Two normal speeds will be avail- 
able with only one motor, a three-phase 
motor running at half-speed when two 
phases of its secondary are open-circuited. 
In this way the tractor will have the same 
advantages as a tractor provided with two 
direct-current motors using the series par- 
allel regulation, or two three-phase motors 
using the cascade regulation. 

—— ad 
Electrical Progress in India. 


Great strides are being made by elec- 
tricity in India. The most important 
scheme at present planned is the installa- 
tion of the combined electric punkah pull- 
ing and lighting of the barracks and hos- 
pitals of the British troops in India. The 
demand for electric ventilators largely ex- 
ceeds the supply in British India. Ameri- 
can manufacturers are handicapped by the 
fact that a preference is shown for ventila- 
tors with blades from four and one-half 
inches to six inches long, while those of 
American make are only abont three 
Inches long. ‘Phe establishment of a 


depot for automobiles in Bombay is also 


under consideration. 
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Interurban Electric Railroads.* 


And this leads us to the greatest prob- 
lem before the interurban railroad engi- 
neer; viz., How to provide the average 
rural district with the advantages of rapid 
transit and still bring to the ‘investor a 
fair and proper return for his money. 
From the official reports from the State 
of Massachusetts we learn that the aver- 
age cost of a mile of electric railroad in 
that state has been as follows: 

Roadway and track.................00. $23,433 43 


Car equipment........... cc cece eee eee 8 510 13 
Electrical equipment........... sarcen. 11,683 £2 
Total eccuecev ol pivse on aeiae $43,627 38 


It is proper to state that these figures 
include both urban and interurban rail- 
roads. We have many examples of the 
latter, however, averaging about as fol- 
lows: 

Roadway and track .......... 00... eee. $10.000 00 

Car equipment.........0. cc eee eee ee 2 000 00 

Electrical equipment................... 8,000 00 

Total per mile......... 2. ss. $20,000 00 

The well-constructed urban lines are 
operated on 55 to 60 per cent of the gross 
earnings, but the interurban roads are 
running higher, say 66 per cent; although 
as earnings increase we may expect a cor- 
responding decrease in this percentage. 
At this rate the gross earnings must be 
$3,000 per mile of road to pay interest. 
Most of the roads already built will earn 
this or more, but we must remember that 
the best territories are now occupied and 
our operations in the future must be in 
fields not so inviting, because the popula- 
tion is less dense. In this connection it 
may be interesting to note that the latest 
official reports of the operations of the 
electric railroads of Ohio, New York and 
Massachusetts show the following gross 
earnings. For the fiscal year ending June 
30, 1900, 960 miles of urban railroads of 
Ohio earned an average of $10,193 per 
mile, and 390 miles of interurban roads 
earned $3,824 per mile; while the average 
gross earnings of all the electric railroads, 
both urban and interurban, were $8,354 
per mile, against $10,452 for Massachu- 
setts, and $24,445 for New York. In the 
latter state the urban railroads earned 
$29,613 per mile and the interurban 
$4,727 per mile. 

It seems unwise to undertake to build 
a less expensive roadbed and track for the 
growing exactions of the traveling public; 
rather does the keen competition of the 
steam roads compel us to provide good 
alignment, easy grades, and a perfect 
track. It is a generally recognized fact 
that a high-grade roadbed and track are 
absolutely necessary if maximum earn- 
ings and minimum expenses are to result, 
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an article by Mr. Walter J. Sherman. 
fo 1 (ne Wpadmistionk of the Association of Civil 
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and in this connection we unhesitatingly 
recommend securing a private right of 
way whenever it is possible so to do. As 
with the roadbed, so with the car equip- 
ment. We can not safely economize in 
its cost, therefore power and power trans- 
mission seem to present the only chance 
we have for reducing the cost of construc- 
tion. 

In the generation of power and the 
transmission of the same I am satisfied 
that our mechanical and electrical engi- 
neers have been devoting their attention 
more to the efficiency of the service and 
the economy of operations than to the 
minimizing of first cost. Tt is true 
they are embarrassed by the absence of 
competition due to the formation of 
trusts and combines controlling ma- 
chinery and materials, but this in time 
will regulate itself. I believe, however, 
that there is much which can and will 
be done in the near future in the way of 
reducing first cost of power and its distri- 
bution. Tf we are to serve the average 
rural district as we would it is absolutely 
necessary that economies in first cost shall 
be introduced. Just what form these will 
take it is difficult at this time to prophesy ; 
whether it will be compressed air, the 
storage battery, or the familiar trolley 
with four-motor equipment we do not 
know. One thing is certain. We can not 
serve the rural districts fully until we can 
give them first-class transportation serv- 
ice with a smaller expenditure of capital. 

To increase the earnings is a different 
problem. To the writer the volume of 
earnings of some of the existing lines is 
a constant source of wonder, and he con- 
fesses to having mentally prophesied fail- 
ure in a number of cases where success 
has attended the actual operations. It is 
a singular thing how business is actually 
created where there was promise of little 
or none by supplying facilities which the 
public has never felt the need of. It 
seems the denizens of the rural dis- 
tricts are quick to realize that it is cheap- 
er to send the women on their shopping 
trips by the trolley than to withdraw 
horses and a driver from farm service. 

Up to this time practically all the earn- 
ings have come from passenger business. 
In the future we may look for a big 
source of revenue from freight. Already 
many of the lines are establishing regular 
freight service. The telephone in con- 
nection with the trolley freight permits 
of quick deliveries and the merchant and 
his customer will not be slow to take ad- 
vantage of it. Recently an enterprising 
inventor has put out what he terms a 
“rail wagon,” which gives promise of 
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being a good thing for the interurban 
railroad and its patrons. Briefly stated, 
this wagon is intended to run between the 
farmyard and the city warerooms. It is 
provided with four standard car wheels 
for rail transit and with four additional 
wheels with broad tread adapted to high- 
way travel. Its capacity is about six tons 
and is so constructed that any product of 
the farm can be conveniently and quickly 
transported to the nearest market with- 
out breaking bulk. At the simple and 
inexpensive transfer sidings provision is 
made for minimizing the dead load for 
animal power by cutting out the rail 
trucks, so that two or four horses can 
move the wagon to and from any portion 
of the farm, depending on the condition 
of the roads. 


— > 


Electrical 
Patents 


An exceedingly ingenious trolley pole 
has been devised and patented by John H. 
Beckert, of St. Louis, Mo., the improve- 
ment residing in novel means for disen- 
gaging the supporting springs from the 
trolley pole when it jumps the wire, so 
that the pole will drop to a position be- 
neath the same. In carrying out this idea, 
the usual pivoted pole is provided, with 
an enlarged heat at its lower end, which 
head has a notch. In this notch is de- 
tachably seated a cross bar, to which the 
supporting springs are secured. This 
bar normally retains its seat in the notch 
and holds the trolley against the wire, but 
when the trolley arm disengages from the 
wire it will be raised to a vertical position, 
Whereupon the cross bar hits against an 
inclined abutment and is thrown out of 
the notch. The pole, therefore, being re- 
leased, drops to a practically horizontal 
position and out of the way of cross wires. 
The means for throwing the cross bar 
back into the notch is also ingenious. A 
lever is pivoted beneath the lower end of 
the trolley pole, with its lower end located 
beneath the cross bar, when the latter is 
in its dislodged position, while its upper 
end is in the path of the trolley pole. 
Therefore, when the conductor pulls down- 
wardly upon the trolley pole the lower 
end of the lever will be raised, thereby 
forcing the cross bar upwardly and into a 
position where it will drop back into the 
notch of the trolley head. 

The Boston Electric Hose Signal Com- 
pany has been working on novel means 
whereby a fireman at the nozzle of a line of 
hose can signal the engineer at the pump. 
In these electric hose signal systems it 
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has been customary to provide a line 
of hose with wires running along the hose 
and with couplings having circuit termi- 
nals or connections, whereby, when the 
parts thereof are screwed together, a con- 
tinuous circuit is formed the entire length 
of the Jine of hose. A circuit-operating 
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device has been provided on the nozzle, 
which is within easy reach of the hose- 
man for operating, and a battery and an 
alarm have been located on the engine. In 
the system, as generally constructed, the 
couplings themselves have been included 
in and formed part of the circuit, and the 
coupling which is used to connect the 
line of hose with the engine has been made 
just the same as the couplings which con- 
nect together the sections of hose and form 
the line. As a result the engine has been 
included in and thereby forms a part of 
the circuit at one side of the battery, 
which in practice has been found to be 
very objectionable and, in fact, under 
ordinary conditions, totally impracticable, 
owing to the many opportunities for short- 
circuiting and grounding the signaling 
circuit at the hose couplings. A late im- 
provement on the system has been devised 
by Howard Sargent, of Boston, Mass., 
which is aimed to overcome this objection 
by cutting out the engine entirely from 
the circuit. To this end a separate coup- 
ling is provided which is attached to the 
usual nipple of the engine and remains 
a permanent fixture thereon. This coup- 
ling is made of insulating material and 
is adapted to receive any one of the coup- 
lings of the hose. The coupling consists 
of a shell having an internally screw- 
threaded ring of hard rubber or other in- 
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sulating material at the inner end, which 
is adapted to engage the usual nipple on 
the engine, and, by reason of said ring 
being composed of insulating material, 
the coupling will be completely insulated 
electrically from the engine. Two termi- 
nal wires are attached to the coupling, 
which are insulated from each other, and 
the terminal wires are connected to form 
a loop, and a battery and an alarm are 
located on the engine and included in 
this loop. The outer end of the coupling 
is formed to receive any usual coupling 
and it has circuit terminals which will en- 
gage and cooperate, respectively, with a 
coupling adapted to be received upon it 
and with a circuit terminal carried there- 
by. 


A new insulator for electric wires, that 
embodies several points of novelty, has 
been patented by Mr. John P. Sharpe, of 
Oneida, N. Y. The body of the insulator 
is made of glass or porcelain, and has a 
central bore terminating short of the top 
and having offset notches. In this bore 
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are located two stems or standards hav- 
ing lugs that engage in the notches and 
provided at their lower ends with feet 
which are secured to the cross bar of the 
pole. The outer face of the body has a 
transverse notch through which the wire 
to be supported is passed. A plate fits 
over this notch and has its upper end 
seated in a socket, the plate being held 
in place by a metallic ring that is slipped 
over the body. It will therefore be seen 
that there is a novel means for attaching 
the wire supply as well as a new form of 
support for the body. 


It may be interesting, as showing the 
value placed on patents by the large elec- 
tric companies, to know that the General 
Electric Company alone took out 57 pat- 
ents during the month of July. 
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Convention of the indiana Mutual 
Telephone Association. 

The Indiana Mutual Telephone Asso- 
ciation held its annual meeting at the 
Lahr House, Lafayette, Ind., July 30. 
The first session was called to order at 
2 P. M., when an address of welcome was 
made by the Hon. N. H. Justice, Mayor 
of Lafayette. 

The paper of the day was read by the 
Hon. Louis C. Walker, of Indianapolis, 
and was entitled “The Late Bell Monopoly 
—It Lived Unloved and Died Un- 
mourned.” Mr. Walker’s paper was a 
very able presentment of the independent 
side of the long controversy. It went into 
no little amount of detail concerning the 
telephone conflict in Indianapolis, and was 
received with enthusiastic approval by 
those present. 

The afternoon was spent in a trolley 
ride to the State Soldiers’ Home and 
around the city, the delegates being the 
guests of the Sterling Electric Company. 
In the evening a trip to Woodlawn Park, 
where a vaudeville entertainment was 
witnessed, was made under the same pleas- 
ant auspices. 

The second day’s proceedings were 
opened by the annual election of officers. 
Mr. L. A. Frazee, of Connersville, was 
chosen president; Mr. C. A. Zion, of 
Lebanon, vice-president, and H. B. Gates, 
of Indianapolis, treasurer. A paper by 
the Hon. G. P. Hayward, of Lafayette, 
entitled “Our Friends the Enemy,” was 


NEw INSULATOR. 


read; but a paper on the programme by 
Mr. George W. Beers, of Fort Wayne, was 
omitted on account of the author’s ab- 
sence. After hearing several addresses, 
the convention adjourned to take a steam- 
boat trip on the Wabash River. A ban- 
quet was the closing feature of a remark- 
ably successful and satisfactory conven- 
tion. 
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Meeting of the American Association 
for the Advancement of Science. 


The preliminary announcement of the 
fiftieth annual mecting of the American 
Association for the Advancement of Sci- 
ence, to be held at Denver, August 24 to 
31, 1901, is now being sent to the mem- 
bers by the permanent secretary, Mr. L. 
©. Howard, Washington, D. C. Charles 
Sedgwick Minot, of Harvard University, 
Cambridge, Mass., is the president for 
this meeting. The following are vice- 
presidents in charge of departments: 

Mathematics and Astronomy, James 
McMahon, Cornell Ithaca, 
Noo 

Physics, D. B. Brace, University of Ne- 
braska, Lincoln, Neb. 

Chemistry, John H. Long, Northwest- 
ern University, Chicago, Ill. 

Mechanical Science and Engineering, 
H. S. Jacoby, Cornell University, Ithaca, 
Ne Ye. 

Geology and Geography, C. R. Van 
Hise, University of Wisconsin, Madison, 
Wis. 

Zoology, D. S. Jordan, Leland Stanford, 
Jr., University, Stanford University, Cal. 

Botany, B. T. Galloway, U. S. Depart- 
ment of Agriculture, Washington, D. C. 

Anthropology, J. Walter Fewkes, 
Bureau of American Ethnology, Wash- 
ington, D. C. 

Social and Economie Science, John 
Hyde, U. S. Department of Agriculture, 
Washington, D. C. 

Physiology and Experimental Medi- 
cine (this new section will be organized 
at the Denver meeting). 

Professor D. B. Brace has given out 
the following list of papers for the joint 
meeting of the American Physical Soci- 
etv and the American Association for the 
Advancement of Science: 

“Note on the Transmission of Radia- 
tion by Thin Films of Asphalt,” Professor 
E. L. Nichols, Cornell University. 

“The Visible and Infra-Red Absorp- 
tion Spectrum of Jodine in Solution,” 
Professor E. L. Nichols and W. W. Cob- 
lentz, of Cornell University. 

“Results of the Recent Magnetic Work 
of the United States Coast and Geodetic 
Survey,” Dr. L. A. Baucer, Washington, 
D. C. 

“The Physical Decomposition of the 
Sarth’s Permanent Magnetic Field,” Dr. 
L. A. Bauer, of Washington, D. C. 

“Discharge of Electrification by Glow- 
ing Platinum and Velocity of the Tons,” 
Professor E. Rutherford, of the McGill 
University in Montreal, 

“The Absorption Spectrum of Colloid 
Ferrie Hydrate Solutions.” Professor B. 
B. Moore, of the University of Nebraska. 


University, 
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“Study of Refractions and Dispersion 
of Dilute Aqueous Solutions,’ Professor 
Moore. 

“On the Calorimetric Properties of the 
Ferro-Magnetic Substances, with Special 
Reference to Nickel-Steel,” Professor B. 
V. Hill, of the University of Berlin. 

“Note on Strains in Very Dilute Solu- 
tions of Gelatine,” Professor Hill. 

“On Electrostriction.’ Professor Z. 8. 
Shearer, of Cornell University. 

“The Dissolution of Energy in the 
Spectrum of the Acetylene Flame,” 
George W. Stewart, of Ithaca, N. Y. 

“The Visible Spectrum of the Incandes- 
cent Lamp at Various Temperatures,” 
Ernest. Blaker, Ithaca, N. Y. 

“The Heat of Combustion in Acety- 
lene” H. A. Rand, of Ithaca, N. Y. 

“The Radiant Etticieney of Vacuum 
Tubes,’ Edward E. Roberts, of Ithaca, 
NA. 

“The Fall of Temperature Through a 
Wedge-Shaped Wall of Glass,” Albert 
Balt, of Ithaca, N. Y. 

“Notes on the Supposed Elongation of 
a Dielectric in an Electrostatic Field,” 
Professor L. T. Moore, of the University 
of Cineinnatt. 

“On the Cavendish Experiment and the 
Law of Inverse Squares in Electrostaties,” 
Professor S. J. Barrett, of the Stanford 
University. 

“On Gauss’s Flux Theorem,” Professor 
Barnett. 

“The Diminution of the Potential Dif- 
ference Between the Electrodes of a Vac- 
uum Tube Produced by a Magnetic Field,” 
Dr. John Almy, of the University of Ne- 
braska. 

“The Discharge Current from a 
Surface of Large Curvature,” Dr. Almy. 

“Experiments on a New Form of 
Standard High Electrical Resistance,” 
H. C. Parker, of Columbia University. 

“Variation of Contact Resistance with 
Change of Klectro-motive Force,” Profes- 
sor Parker. 

“On the Demagnetization of a Dis- 
charge in Tron when Electromagnetieally 
Compensated,” Zeno Crook, of Lincoln, 
Neb. 

“On the Forces Produced on Adjacent 
Spherical Surfaces by the Flux.of a Vis- 
cous Fluid,’ S. R. Cook, of Lincoln, Neb. 

“On the Determination of Dispersion 
by Means of Channeled Spectra with the 
Concave Grafting.’ P. J. Autes, of the 
University of Nebraska, 

“The Absorption and Dispersion of 
Fuchsine,” W. B. Cartmel, of the Univer- 
sity of Nebraska. 

“On Conditions Controlling the Drop of 
Potential at the Electrodes in Vacuum 
Tube Discharge,” Professor ©. N. Skin- 
ner, of the University of Nebraska. 

“The Influence of Temperature Upon 
the Photo-Electrie Effect.” Professor 
John Zeleney, of the University of Minne- 
sota. 

“On the Resolution of the Faraday Ef- 
fect in the Case of Liquids Professor 
D. B. Braces of the University. of Ne- 
braska. | 

“On the New Method of Determining 
the Curve of Luminosity by Homogeneous 


Comparisons, Professor Brace. 


Vol. 39—No. 6 


High-Speed Electric Suburban Road 
in Westchester County. 


A hearing, scheduled to be held by the 
State Railroad Commission of New York, 
in New York city, August 5, on the sub- 
ject of an application of the New York & 
Port Chester Railroad Company for per- 
mission to build a four-track electric rail- 
road from Manhattan to Port Chester, 
has been postponed until September 9. 
It is believed that at that time the matter 
will be taken up fully and that action of 
some sort may be expected. It is the plan 
of the projectors to build a high-speed 
service four-track railway connecting the 
towns of Port Morris, Mount Vernon, 
Pelham Manor, Larchmont, Orienta, 
Mamaroneck, Rye and Port Chester with 
New York city. Close connection will be 
made with the rapid-transit subways on 
the east side, and it 1s expected that sub- 
urban passengers may be handled with 
great rapidity to these points. The repre- 
sentatives of various railroad companies 
having lines in the same territory were 
present at the postponed meeting. 


oa —- 
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Capillary-Electrical Phenomena. 


The following is from a short abstract of 
a paper by Mr. W. Palmaer in the Journal 
of the Chemical Society for July. It con- 
tains a discussion of the theories of Helm- 
holtz, Warburg and Nernst regarding elec- 
tro-capillary phenomena. The author con- 
siders that there is no evidence to support 
Helmholtz’s view of the influence of time 
or to support Warburg's idea of the capa- 
bility of mercury to cause a condensaticn 
of the solution at its surface. Further, the 
explanation of Warburg would necessitate 
an inconceivably high concentration of the 
salt m the layers of solution ‘contiguous 
to the mercury. The Nernst theory ex- 
plains most of the facts without the neces- 
sity of any new hypothesis, both in regard 
to the phenomena obtained with pure 
mercury and with amalgams, whereas 
Warburg's theory necessitates contradic- 
tory suppositions with different amal- 


vans. 
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The Japanese statistical report, entitled 
“Annual Return of the Foreign Trade of 


the Empire of Japan,” shows the remark- 


able growth in the exports of the United 
States to Japan. The imports from the 
United States have grown from 6,000,000 
ven, in 1893, to over 60,000,000 yen, in 
1900, and that the United States, which 
stood sixth in rank in the list of coun- 
tries from which Japan drew her imports 
in (893. is now second in the list, being 
only exceeded by Great Britain. 


August 10, 1901 


Excellent Doctrine. 
[From the New York Times. | 

The EvectricaL Review advises the 
would-be engineer to acquire, as the 
foundation of his professional career, 
something very much like a college educa- 
tion. It tells him to learn German and 
French, in order that he may be able to 
take in at first hand all that is best in the 
scientific literature that interests him, and 
it advises especially a much more exten- 
sive study of the higher mathematics than 
is favored in some of the technical schools. 
A man who knows a great deal about elec- 
tricity and nothing about anything else is 
declared to be not nearly so valuable or 
so likely to succeed as one who knows half 
as much about electricity, but has a good 
general education and the degree of cul- 
ture that goes with it. “In the United 


ELECTRICAL REVIEW 


A New Type of Inductor Alternator. 

The inductor type of alternating-cur- 
rent generator is one which is rapidly at- 
taining great popularity on account of 
the simplicity of the machine and its 
great mechanical strength. Since these 
machines can be made without moving 
wire they possess many advantages of 
durability, the insulation being exposed 
to no mechanical strain during the opera- 
tion of the machine and on this account, 
perhaps, a large number of alterna- 
tors designed to generate very high poten- 
tials have been made on the inductor 
plan. 

In the accompanying illustrations is 
shown a new type of inductor alternator 
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made very heavy and stiff in order to re- 
tain the bearings on a true level. For 
convenience in shipment the larger units 
are subdivided, and by means of a compre- 
hensive system of dowel pins can be set 
up with great accuracy at any point. 
The armature body is built up of very 
thin soft sheet steel which is carefully an- 
nealed after punching into shape and is 
served on both sides with. an insulating 
paint. A series of recesses between the 
cast frame and the outer circuits of the 
armature admits a free circulation of air 
entirely around the latter, but these re- 
cesses being entirely internal to the frame 
the exterior of the latter is retained 
smooth and symmetrical without un- 


Fic. 1.—A New TYPE OF INDUCTOR ALTERNATOR. Fig, 2.—UPPER HALF OF STATIONARY ARMATURE REMOVED. 


States we need at present,” concludes the 
article, “two kinds of electrical men— 
skilled and thoroughly trained artisans, 
and men of high scientific attainments 
combined with wide general culture. 
From the first class we may expect prac- 
tical work of the utmost value, and from 
the second we may look for discovery and 
invention, research and calculation, that 
will form the basis for the labors of en- 
suing generations of artisans. For the 
half-educated electrical engineer there is 
practically no place at all.” All this is 
excellent doctrine, not limited in applica- 
tion to electrical engineering, and, coming 
from the source it does, sufficiently 
answers the eminent but misguided indi- 
viduals who have of date been advising 


young men to learn nothing not directly . 
. * vo i 
bearing on the work they intended to do. 


manufactured by the Electric Machinery 
Company, of Minneapolis, Minn. Fig. 1 
shows a complete machine. Fig. 2 shows 
the upper part of the stationary armature 
lifted, exposing the inductor, and Fig. 3 
shows the inductor itself. The latter is 
composed of cast steel with laminated 
polar projections and is energized by the 
stationary coil shown in Fig. 4, which sur- 
rounds its smaller end. The armature 
coils are carried on a rigid structure and 
are easily capable of being insulated for 
pressures up to and surpassing 10,000 
volts. The lower half of the casting, form- 
ing the ring of the machine and carrying 
the armature, is made in a single piece, 
carrying the bearings in machines up to 
180 kilowatts capacity. Larger machines 
have three bearings. the third bearing be- 
ing outside of the pulley. The base is 


sightly ventilating openings. The arma- 
ture coils are of plain oblong type, ma- 
chine wound, this simple form of coil 
being thought to reduce the hazards of 
winding to a minimum. The coils are 
saturated with an insulating compound 
and thoroughly taped and coated outside 
with an oil and water-proof covering. All 
the coils are laid in semi-flexible mica 
troughs lying in the slots of the armature, 
these being tested to 6,000 volts break- 
down for the lower voltage machines, 
and to 15,000 volts for the high voltage 
machines. The slot cover, which closes 
up the coil slot and keeps the coils in place, 
is perforated so as to allow the inductor 
to cireulate a current of air through the 
machine while it is running. 

The field-coil case consists of two rmg 
castings, spaced apart with rods of insu- 
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lating material. The sides are lined with 
narrow strips of insulating material and 
are cut away except where backing is re- 
quired for the insulating strips. The wire 
being wound over the rods and in contact 
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Nantucket to Have Wireless 
Telegraph Station. 
Commander J. S. Kelly, U. S. N., and 
Mr. W. W. Bradfield arrived at Nan- 
tucket, Mass., August 2, with instru- 
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only with them and the strips is in a skel- 
cton case, leaving the greater part of the 
winding fully exposed to the air so as to 
insure the highest degree of ventilation. 

On these machines the bearings are of 
the self-aligning, self-oiling type, babbitt 
lined, and are adjustable both vertically 
and horizontally. On account of the 
structure of the machine there is no end- 
thrust, and the shaft plays easily in its 
bearings. These machines are at present 
wound for -133 or 60 cycles per second, 
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single or two-phase, and are built in sizes 
of from 25 to 250 kilowatts. The stand- 
ard machines are wound for 1,100 or 2,200 
volts primary, and machines of either volt- 
age may be provided with a subsidiary ar- 
mature winding giving a standard voltage 
of 110 or 220 volts for local lighting. 
This arrangement saves the cost of trans- 
formers for local lighting and has many 
other advantages. 
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ments and equipment for the wireless 
telegraph station at Siasconset. Work will 
be begun immediately and rushed to com- 
pletion. As soon as the work is finished, 
Mr. Bradfield and an assistant will leave 
on one of the lighthouse steamboats for 
the South Shoal Lightship. It is ex- 
pected that the svstem will be in oper- 
ation in a few days. 

— > 

Wireless Telegraphy to Cross Lake 

-` Michigan. 


It has been announced by W. S. Merce- 
reau, superintendent of the Père Mar- 


quette system, of Milwaukee, Wis., that his 
company will soon install wireless teleg- 
raphy between Manitowoc and Suding- 
ton, across 156 miles of open water. This 
company expects later on to equip all of 
its steamboats with the system. It is also 
announced that the Northwestern Wire- 
less Telegraph Company, of Chicago, is 
moving ahead on its plan to connect Mil- 
waukee with Chicago by commercial wire- 
less telegraph. 
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The Pan-American Exposition 
Complete. 

Mr. Mark Bennitt, superintendent of 
the press department of the Pan-Amer- 
ican Exposition, has sent out the official 
announcement that the exposition is now 
completed in every detail. It is gratify- 
ing to know, also, that the succes of the 
exposition is assured. Electric lighting, 
such as has never been seen before, fur- 
nishes the clou—that something which the 
visitor carries away in his memory as the 
feature of features. 

Mr. Bennitt and his efficient staff are to 
be congratulated upon the extraordinary 
success they have achieved in keeping the 
features of the exposition before the pub- 
lic. No department of publicity of any 
former exposition has been better man- 
aged, and much of the success of the en- 


terprise is due to the efforts of the press 
department. 


E E 
German Technical Bureau Proposed. 

It is understood that a federal bureau 
of technics is to be established in Ger- 
many. The executive committee having 
charge of the preliminary steps in the 
matter consists, it 1s said, of members of 
the leading chemical works, the Technical 


Association of Germany, the Association 
of German Engineers, the Central Bureau 
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for Scientific Investigation and onn 
The scheme is also supported by sever 


well-known electrical firms in Germany. 
— —— al 


By boiling linseed oil and ordinary glue 
it can be made into a glue which resists 
damp. One pound of melted glue in two 
quarts of skimmed milk, four ounces 0 
shellac, and one ounce of borax boiled 1n 
a little water and concentrated by heat- 
ing to a paste also make an excellent glue 
for resisting the damp. 
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Current Electrical News 
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DOMESTIC ano EXPORT 


The electric light station at Baldwinsville, 
N. Y., has been damaged by fire to the ex- 
tent of several hundred dollars. The fire 
was due to one of the large dynamos being 
short-circuited, which set fire to the build- 
ing. , 


Messrs. Palmer and Olsen, electrical con- 
tractors of New York city, have made an 
assignment to James E. Lane. They 
have been in business since January, 1900. 
The liabilities of the firm are about $2,000 
and its actual assets $6,000. 


The United States Consul at Barcelona, 
Spain, reports that a really wide opportunity 
in that country is offered to exporters. A 
firm foothold has already been obtained by 
such articles as electrical apparatus, type- 
writers and general machinery. 


Mr. Henry Vice, who does a large con- 
tracting business in Havana, Cuba, and rep- 
resents Cuban interests in a number of 
American machinery firms, is now in the 
United States with a view to placing con- 
tracts for a large amount of machinery. He 
is at present in the West, but expects soon 
to be in New York. 


According to the present arrangement a 
party of prominent French electrical engi- 
neers will soon arrive in New York for the 
purpose of inquiring into the best traction 
and light methods and securing data as to 
the organization prevailing in the large 
works which manufacture various electrical 
equipments. They will also visit Philadel- 
phia, Washington, Buffalo and Chicago. 


The Westinghouse Electric and Manu- 
facturing Company has inaugurated, at its 
plant in East Pittsburgh, a bonus system 
based on the net earnings of the company. 
The bonus is distributed among the assist- 
ant superintendents, general foremen, fore- 
men and sub-foremen, and if successful will 
be extended by the company to take in the 
skilled workmen of the plant. 


The Richmond Light, Heat and Power 
Company, of Richmond, Ind., has brought 
suit against the city to restrain it from ex- 
pending further money in the construction 
of its municipal light plant. The company 
alleges that it has suffered damages to the 
extent of $10,000 as a result of the city’s 
action thus far in beginning the construc- 
tion of a municipal plant. The city has a 
contract with the light, heat and power com- 
pany to furnish lights for its streets which 
does not expire until 1904. The result will 
be watched with great interest. 


It has been proven by events that the tax 
law drawn by the legislature of the island 
of Porto Rico will provide ample means for 
the island’s requirements. Nevertheless, 
scarcely an instance can be cited where any 
considerable amount of American capital 
has been invested in Porto Rican securities. 
Numerous promoters and capitalists have 
visited the island and then have gone away 
never to be heard from again. One large 
telephone enterprise, however, is under way. 
Mr. F. H. Dexter has sailed for the United 
States with a signed franchise issued to a 
telephone company empowering it to con- 
nect the local systems of San Juan. Ponce 
and Mayaguez by long-distance lines. The 
telephone company, according to the terms 
of its license, is to pay the insular govern- 
ment for its right a royalty of 1214 per cent 
of its gross receipts in addition to taxation. 


It is stated that the Port Deposit Electric 
Company, of Port Deposit, Md., will improve 
its plant. 


An electric light plant in connection with 
the waterworks is being considered in 
Sharon, Tenn. 


Bids will be received until August 16 by 
the Board of Works of Indianapolis, Ind., for 
a new lighting plant. 


In Nashville, Tenn., a charter has been 
granted to an electric light company to in- 
stall a plant in the city. 


The Sterling Electrical Manufacturing 
Company will build its new plant at Warren, 
Ohio, at a cost of $50,000. 


It is reported that E. B. Veitzell, of Frank- 
fort, Ky., is arranging to build a new elec- 
stall a plant in the city. 


The city auditor of Park River, N. D., is 
asking for bids until August 12 for an elec- 
tric light plant and waterworks. 


An electric lighting plant, which has been 
under discussion for several years, will soon 
be established in Cedarsburg, Wis. 


News comes from Cooperstown, N. D., that 
W. R. Brueske, of Wimbledon, N. D., is pre- 
paring to build an electric light plant there. 


A large amount of electric machinery is 
being received in Reading, Cal., to be used 
in mining and electrical pursuits there. 


Messrs. Loweth and Wolf, of St. Paul, 
Minn., ask for bids until October 7 for in- 
stalling an electric light plant at Brookings, 
S. D. 


It is reported that a new electric light 
plant will soon be built in Mansfield, Mass. 
Mr. Robert Rogerson is one of the parties 
interested. 

The council of Granite City, Mo., has 
granted a franchise to B. W. Hilker, Walter 
Roman and August Miller to build a light 
and power plant. 


At Dovlestown, Ohio, Charles F. Sturte- 
vant, engineer, will receive bids until August 
12 for constructing an electric light plant 
to cost about $9,000. 


Good progress is being made in excavating 
the trenches for the foundations of the new 
plant for the Consumers’ Lighting Company 
at Middletown, N. Y. 


It is reported that the Berlin Electric 
Light Company. of New Hampshire, has 
nearly completed the foundation for its new 
auxiliary power-house. 


The water-power rights at the Hopewell 
Mills, of West Virginia, have been purchased 
by C. H. Emig, of Hanover, Pa. It is pro- 
posed to develop the power of its waterrtalls. 


The first shipment of electrical machinery 
for the Keswick Electric Power Company, 
of California, has arrived, and two large 
generators are on the way from the manu- 
facturers. 


The Merchants’ Light Company, of Salt 
Lake City, Utah, is making plans to build 
an electric light plant to cost $50.000. Mr. 
H. C. Edwards is one of the parties inter- 
ested. 


A contract for building a municipal light- 


ing plant in St. Joseph, Mich., has been 
awarded to the Fort Wayne Construction 


Company. The construction will begin im- 
mediately. | 

The New Jersey Light and Power Com- 
pany has prepared plans and specifications 
for the erection of a $150,000 power-house 
in Kearney, N. J. William Hanna is presi- 
dent of the company. 


A large power plant will be built at Shel- 
don Springs, Vt., by the St. Albans Electric 
Light and Power Company, which has re- 
cently been reorganized. Mr. J. F. Kelley, 
of Pittsfield, Mass., is president. 


Grantsburg, Wis., is soon to have a $15,- 
000 electric light plant which is to be built 
by the Grantsburg Electric Light and Power 
Company. Mr. A. Z. Drew and Mr. A. P. 
Nelson are interested in the company. 


A new electric light plant is being in- 
Stalled by the Des Moines Brass and Electric 
Works, of Des Moines, Iowa. This plant is 
to be strictly modern in every respect. It 
will be completed and in operation by Sep- 
tember 1. 

Five thousand dollars has been deposited 


by the Consumers’ Electric Company as a 
guarantee that it will, within a year, supply 


-10,000 incandescent lights to the city of 


Ottawa, Ontario. Mr. J. W. McRae is one of 
the parties interested. 


The contract for erecting the power-house 
of the Western Illinois State Normal Insti- 
tute at Galesburg, Ill., has been let to the 
Tri-City Construction Company for $9,000 
and to the Peoria Heating Company for the 
heating system for $19,000. 


The Union Electric Light and Power Com- 
pany, of Unionville, Ct., has commenced 
work on its new plant. Mr. A. J. Slater 
has the contract for the mason work. It is 
intended to have a combination incandescent 
and are-light system. 


News comes that the Sierra Electric Light, 
Power and Water Company, of Sonora, Cal., 
proposes to construct 18 miles of ditching 
on the north fork of the Tuolumne River 
and supply Carter’s and the adjacent mines 
with water facilities. C. H. Carter is presi- 
dent of the concern. 


The people of Grantsburg, Wis., have de- 
cided to grant a franchise to the Grantsburg 
Electric Light and Power Company. Work 
will be begun at once on a dam across Wood 
River to furnish the company with water. 
By the terms of the franchise tne piant must 
be in operation by January 1, 1902. 


Nine carloads of electrical machinery have 
been delivered to the McCloud Electric 
Power Company, of California, and 60 tons 
of copper wire have been contracted for. 
This machinery comes from the Bullock 
Electric Manufacturing Company. of Cin- 
cinnati. Ohio, and the Wagner Electric Man- 
ufacturing Company, of St. Louis, Mo. 


The Birmingham Railway, Light and 
Power Company, of Birmingham, Ala., has 
authorized an issue of $6.0uv,000 worth of 
bonds on the property recently acquired, 
$2.000,000 of which will be expended upon 
improvements throughout the system. A 
new car barn to replace the one burned sev- 
eral months ago will be constructed at once. 


Owing to tne breaking of a pulley fly- 


wheel in the plant of the Wichita Light and 
Gas Company, of Wichita, Kan., July 22, 
the electric fan and power service of the 
company was considerably interrupted. Con- 
siderable damage was done to adjacent ma- 
chinery, but fortunately no one was near 
enough to the bursting wheel at the time 
to be injured, which was peculiarly fortu- 


Nate. 


ELECTRIC RAILWAYS 


Rumor has it that a trolley line will soon 
be built from Hellertown to Riegelsville, Pa. 


A Lowell, Mass., syndicate is preparing to 
build an electric road from Natick to Sher- 
born, Mass. 


The Waterloo-Denver electric line of Mis- 
souri will commence the work of construc- 
tion very soon. 


A trolley road from Meyersdale to Salis- 
bury, Pa., has been chartered and some of 
the franchises obtainea. 


The county commissioners of Ohio are 
considering a franchise for an electric line 
between Newport and St. Marys. 


The right of way for an electric railway 
between New Cumberland and Lewisburg, 
Pa., is being secured from the land owners. 


A large force of men is at work grading 
the line of the Birmingham Light and Power 
Company between Ensley and Birmingham, 
Ala. 


The board of trustees of the village of 
Canastota, N. Y., has granted a franchise 
to the Canastota & Morrisville Railway Com- 
pany. 


Applications for franchises for trolley 
lines in Easton, Pa., have been asked for by 


C. S. Hemingway, B. Frank Miller and 
others. 


Incorporation papers were made out for 
the Sandusky, Clyde, Tiffin & Southern Rail- 
way Company, with a capital stock of 
$10,000. 


The United Railways .and Electric Com- 
pany has awarded the contract for building 
new lines in Baltimore, Md., to Thomas 
Newhall & Company. 


Bids for the trolley line from Hagerstown 
to Boonesboro, Md., have just been opened, 
but the contract for the construction work 
has not yet been let. 


The ordinance committee of Bay City, 
Mich., has reported favorably upon the fran- 
chise of the Detroit, Pontiac, Lapeer & 
Northern electric road. 


The Schuylkill Valley Traction Company, 
of Pennsylvania, has completed its extension 
to Trappe, and cars will be running over it 
regularly in a few days. 


A franchise at Oconto has been granted 
for the building of the electric line from 
Green Bay to Menomonie, Wis., and rights 
of way are now being secured. 


The Ludington & Northern Railroad has 
completed its extension to Hamblin Lake. 
Its final realization is due to the energetic 
efforts of the Hon, J. S. Stearns. 


The People’s Railway Company, of Dela- 
ware, is having the rails for its unfinished 
lines delivered. The construction of several 
of its lines is already under way. 


The Camden, Gloucester & Woodbury Rail- 
way Company has applied to the National 
Park Association for right of way to ex- 
tend its lines to Paulsboro, N. J. 


The preliminary organization for a new 
electric line from Sandusky to Tiffin, Ohio, 
has been made. J. C. Parker is the president 
and F. B. Zollinger the treasurer. : 


News comes from Sanbornville, N. H., 
that capitalists are looking over the route 
for a new electric railroad to run from 
Union, N. H., to Springvale, Me. 


The Utica Suburban Railway Company, of 
New York, has applied to Highway Commis- 
sioner Thomas H. Newman for permission 
to construct additions to its lines. 


ELECTRICAL REVIEW 


The contract for the construction of an 
electric road between Seattle and Tacoma, 
Wash., has been let to Hale & Smith, of 
Portland. The contract price is not given 
out. 


The site for the power-house of the To- 
ledo, Bowling Green & Southern Traction 
Company, of Ohio, has been purchased. The 
building and plant together will cost 
$300,000. 


The right of way for the proposed Dundee 
& Bradford electric railway of New York 
has all been secured according to report. 
It is expected the work of construction will 
soon begin. 


The United Railways and Electric Com- 
pany, of Baltimore, Md., has issued in- 
quisitions against land owners along the line 
of its proposed extension from Dunkirk to 
Sparrows Point. 


The Springfield & St. Louis Electric Com- 
pany, which proposes to build a line from 
Springfield, Ill., to St. Louis, has just elected 
its officers. E. H. Little, of Buffalo, N. Y., 
is president of the concern. 


Application has been made to the Walla- 
walla city council by O. R. Ballou for an 
electric road through Milton, Ore. It is 
understood that the material for the plant 
will be purchased in the East. 


It is stated that the work of constructing 
the trolley line between Williamsport and 
Autes Fort, Pa., will be begun within two 
weeks. C. B.^° McCullough has been elected 
general manager of the company. 


A complete system of electric street cars 
will soon be constructed in El Paso, Tex., 
by the Goodrich company. ‘This informa- 
tion has just been given out by Mr. Leigh 
Clark, the attorney for the company. 


The Ambler & Jenkintown Street Railway 
Company, of Pennsylvania, has its engineer 
engaged in surveying a line from Ambler 
to Jenkintown. This is one of the companies 
incorporated by the Sweigard Syndicate. 


The state railroad commissioners have 
granted a franchise to the Genesee and Or- 
leans Railroad to build a trolley road from 
Batavia to Point Breeze, N. Y. Charles E. 
Hart, of Albion, is the president of the 
company. 


A plan is under way for extending the 
four-mile electric railway which connects 
Lima and Honeoye Falls, N. Y. Power can 
be secured at the latter place, and the 
scheme is to extend the road from Lima to 
Rochester. 


Vandergrift Brothers have received the 
contract from the Wilmington & West 
Chester Electric Railway Company to build 
its line from Brandywine Springs to Union- 
ville, Pa. The work will commence by 
September 1. 


The Chestnut Hill street car line of Rich- 
mond, Va., will extend its lines to Chelsea 
Hill and will inaugurate a 10-minute 
schedule. Mr. Fritz Sitterding, who re- 
cently bought this line, is planning extensive 
improvements. 


The London, Aylmer & North Shore Elec- 
tric Railway Company, of Aylmer, Ontario, 
has secured franchises for 50 years from all 
municipalities along the route, and it is 
said that work will very shortly begin on 
the construction. 


Stone & Webster have their consulting 
engineer, Charles T. Maine, in Columbus, 
Ga., looking over the system with a view to 
building another line. This line will extend 
to the new cotton mills on the Highlands 
north of the city. 


The city council of Charlotte, Mich., has 
granted a franchise to Robert Gordon, giv- 
ing him the power to operate a street railway 
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through Charlotte. By the terms of the 
franchise the line must be in operation 
within two years. 


A number of citizens of Lexington, Mo., 
who are interested in the building of a line 
from Kansas City to Lexington, were in 
Leavenworth to inspect the electric tram- 
ways there. It is expected that this railway 
will soon be begun. 


News comes from Michigan that the In- 
diana street railway has commenced the 
distribution of material for the building of 
an electric street railway between Niles, 
Mich., and South Bend, Ind. Work will be 
begun in a few days. 


The Thornapple Electric Company, of 
Michigan, expects to have its railway plant 
in operation within 90 days. Although the 
floods following the recent heavy rains have 
done considerable damage the big dam at 
Lebarge is being rapidly completed. 


It is stated that good progress is being 
made in the preparation for the building 
of the electric road between Washington 
and Canonsburg, Pa. The surveying has 
now been completed and the work of build- 
ing the road will commence in the fall. 


The common council of Albany, N. Y., 
is considering an ordinance providing for 
the sale of a franchise for the construction 
of a street railway over certain avenues in 
that city, and also an ordinance providing 
for a franchise for telephone privileges. 


A franchise for a line between Massillon 
and Navarre, Ohio, has been granted to 
the Canton & Massillon Railway Company 
by the county commissioners. The tracks 
of the new line have already been laid from 
Massillon to within a mile or so of Navarre. 


The Port Jervis Electric Light, Power and 
Gas Company, of New York, has purchased 
the Port Jervis electric street railroad, Port 
Jervis electric light and power and Port 
Jervis gas plants. Ralph H. Beach, of New 
York, is the president of the new company. 


Cars will be running regularly over the 
new line of the York Traction Company, of 
Pennsylvania, from York to Dallastown on 
and after July 27. An imposing public 
celebration wiil be held in Dallastown to 
mark the event, at a date to be determined 
later. 


Rumor has it that the United Traction 
Company, of Pennsylvania, of which John 
A. Riggs is president, is negotiating for the 
trolley interests in Reading, Pa., controlled 
by the Shepp Brothers, of Philadelphia. 
This rumor, however, is denied by President 
Riggs. 


The New York State Board of Railroad 
Commissioners has granted the applica- 
tion of the Monticello, Fallsburg & White 
Lake Railway Company for authority to 
construct its lines. The road will be 16% 
miles long and will be operated by elec- 
tricity. 


The Supreme Court of New York has 
seryed an injunction on W. W. Worden, of 
the Saratoga Traction Company, restraining 
him from further trespassing upon the lands 
of G. W. Morton. The injunction is return- 
able before Chief Justice J. W. Houton on 
August 10. 


Work will soon commence upon the ae 
trolley line for the Tamaqua & Sansfor 
Street Railway Company in Pennsylvania, 
between Sansford and Mauch Chunk. Upon 
the completion of this section of eight pays 
Tamaqua and Sansford wil] be connecte 
by trolley. 


The construction of the connecting links 
of the Philadelphia & Lehigh Valley Trac 
tion Company's trolley line between AND 
town and Philauelphia, Pa., is being purae 
along rapidly, the contractors having a large 
force of men at work between North Wales 
and Ambler. 
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August 10, 1901 


Mr. F. S. Coolidge has been elected presi- 
dent of the Mount Wachusett, Mass., Street 
Railway Company by its incorporators. It 
is proposed to build an electric line up the 
mountain as far as the grade will permit 
and construct a cable for the balance of the 
way to the top. 


News comes from Iowa that the electric 
line between Guttenburg and Garnellsville 
will be running by October 1. Thirty-five 
thousand dollars out of the $100,000 capital 
stock has been subscribed. A. Brandt is the 
president of the company, which has just 
been organized. 


A. S. Ward, of Chicago, will superintend 
the construction of the railway from Ware- 
house Point, Ct., to the terminus of the 
Hartford Street Railway. A new power- 
house will be built in Warehouse Point. It 
will be equipped with the most modern 
engines and dynamos. 


Dr. R. C. Light and Mr. William Bossom 
have left Indianapolis, Ind., for New York, 
where they expect to complete arrangements 
with eastern capitalists for the building of 
the Indianapolis & Logansport Interurban 
Railway. Dr. Light has purchased the stock 
of George J. Marrott. 


The Buffalo, Niagara Falls & Rochester 
Railway Company has executed a mortgage 
to Sutro Brothers, of New York, whereby 
the company secures funds with which to 
construct the road. The amount of the 
mortgage is $3,500,000, and it covers the 
entire assets of the road. 


It is reported that a syndicate will con- 
Struct an electric railway between Troy 
and Hoosick Falls, N. Y., along the old stone 
road running between these cities. It is 
proposed to make the road a freight as 
well as a passenger line, and cars will be run 
at a speed of 35 miles an hour. 


The directors of the Indianapolis, Morris- 
town & Bushville electric line have an- 
nounced that the contract for the con- 
struction of the road has been signed. The 
name of the contracting firm has not yet 
been made public. The road will cost in 
the neighborhood of $1,500,000. 


It is now an assured fact that wurand 
Rapids, Mich., and Stevens Point will soon 
be connected by an electric railway. It is 
expected that the railway will eventually 
extend the whole length of the Wisconsin 
River Valley. The water power of the valley 
will be utilized as a motive power. 


The Watertown & Carthage Traction 
Company has received permission from the 
highway commissioners of Wilna and Cham- 
pion, N. Y., to lay tracks in the highways 
of the towns mentioned. It is the intention 
of the company to extend the road to the 
village of Croghan, and thence to Lowville. 


S. L. Nelson, general manager of the Fort 
Wayne (Ind.) & Southwestern Traction 
Company, has just returned from a trip over 
the proposed extension of the road from 
Huntington to Marion, Ind., and he reports 
that good progress is being made upon the 
construction of the road. 


The Buffalo & Williamsburg Railroad Com- 
pany, which is operating an electric road 
now from the Pan-American city to Will- 
iamsburg, desires to extend the road from 
the present terminus to Rochester, and with 
that end in view will ask the Batavia 


- village council to grant it the right of way. 


Judge John F. Kinney, of Rochester, 
N. Y., has filed an application with the state 
board of railroad commissioners to construct 
a trolley line between Lyons and Sardous, 
N. Y. The road will be 11 miles long and 
will cross private properties, connecting at 
Lyons with the New York Central Railway. 


_ A stubborn fight is being made at Greens- 
burg, Pa., for franchises by the Westmore- 
land, Allegheny & Westmoreland Electric 
Heat and Power Company, composed of 
Fort Wayne, Ind., and Pittsburgh capitalists. 


ELECTRICAL REVIEW 


Although it has been turned down by the 
local councils further attempts will be 


made. 


The Colonial Trust Company, of Philadel- 
phia, has furnished *the money needed to 
complete the Erie northeast trolley line 
of Erie, Pa. Vandergrift & Company, the 
builders, executed a mortgage to the trust 
company for $350,000 last week. The line, 
which is 16 miles in length, will be com- 
pleted at once. 


The Lehigh Valley Traction Company’s 
system has awarded the contract to build its 
Allentown and Quakertown branch to Hugh 
E. Crilly, of Allentown, Pa. He will begin 
operations at once, since most of the material 
is already upon the ground. The line is to 
be completed and in operation by Septem- 
ber 1. 


The highway commissioners of Utica, 
N. Y., are to give a public hearing upon the 
petition of the Utica Suburban Railway 
Company for the right of way through 
Utica over the proposed electric railroad 
extension from New Hartford to Clinton. 
It is expected that the petition will be 
granted. 


It is reported that the Everett-Moore Syn- 
dicate, of Cleveland, Ohio, has now secured 
the control, or bought outright, a system of 
electric roads extending from Pittsburgh to 
Detroit. The Vanderbilts are said to be 
interested in this deal. Mr. Everett says: 
“We propose to work in harmony with the 
existing steam lines.” 


A franchise has been granted to the 
Genesee & Orleans Railway Company to 
build an electric line from Batavia to Oak 
Orchard, N. Y. The promoters of the scheme 
are Rochester capitalists. The capital stock 
of the company is $350,000. The road will 
run through the towns of Elba, Batavia, 
Barre, Gaines and Carleton. 


The Saratoga Traction Company has been 
compelled by the New York State Railway 
Commission to continue the abandoned 
branch of its road from Moore Station, 
Saratoga Lake, to a point about two miles 
distant. This was the result of a complaint 
of James H. Riley against the company. 


The Connecticut courts have granted per- 
mission to the Connecticut Railway and 
Lighting Company to extend its lines from 
Ansonia to Seymour, and also from Water- 
bury to Watertown. Work will be begun 
upon these extensions as soon as new power 
machinery and construction material ar- 
rive. 


Work has been stopped for a time upon 
the new Lansing, St. Johns & St. Louis, Mo., 
electric line on account of the opposition 
of the St. Johns common council. The com- 
pany wishes to enter the city by a different 
route from the one provided in the fran- 
chise. It is reported that the council will 
soon accede to the desires of the company. 


W. H. Burghart, of Salem, Ore., has pre- 
sented to the county court of Marion 
County a petition asking for the grant of 
a franchise for the operation of an electric 
railway from Salem to Silverton, a distance 
of 15 miles. It is desired that the road be 
permitted to build along the county high- 
ways. The road will be known as the 
Oregon City Southern Railway Company. 


It is very doubtful, according to those in 
position to know, if the new Boland electric 
line from Ann Arbor to Detroit, Mich., via 
Plymouth, can be completed by January 1 
as originally contemplated. Although the 
material is nearly all on the ground, it 
seems utterly impossible to obtain men and 
teams sufficient to make any kind of a start, 
as they are engaged in work on the Pere 
Marquette. 


L. H. Austin, of Toledo, and John O. 
Zabel, of Petersburg, were in Milan, Mich., 
July 17, and conferred with the business 
men and some of the members of the Milan 
township board relative to securing a fran- 


chise through that place. The franchises 
and right of way of the proposed electric 
railway from Toledo to Ypsilanti, except 
from Milan to Dundee, it is understood have 


been secured. 


At a meeting of the Amsterdam Street 
Railroad Company, of New York, it was 
voted to increase the capital stock from 
$250,000 to $1,000,000. This increase was 
made necessary by the extension which the 
company is planning. President Hees an- 
nounced that the contractors’ specifications 
for the building of the new roads would be 
issued to prospective bidders on the work 


inside of 10 days. 


The Deer Park Electric Company, of Port 
Jervis, N. Y., has been sold to the New York 
syndicate, which a few weeks ago purchased 
the properties of the Port Jervis Street 
Railway Company, Port Jervis Gas Company 
and the Port Jervis Light and Power Com- 
pany. The four plants have been consoli- 
dated under one management, and will be 
known as the Port Jervis Electric Light, 


Power and Gas Company. 


The affairs of the Lehigh Valley Traction 
Company are attracting considerable atten- 
tion owing to the fact that its first mort- 
gage, four per cent bonds to the amount of 
$3,000,000 have been listed on the Philadel- 
phia Stock Exchange. This company is well 
known as the main trolley system of the 
lines controlled in this state by the syndi- 
cate which was headed by the late A. L. 
Johnson. 


The Metropolitan Street Railway Com- 
pany, of New York, has begun the work of 
building the Kingsbridge road underground 
trolley line. The first section of the work 
begins at Kingsbridge road and Amsterdam 
avenue. The extension will connect with 
the Amsterdam avenue line at 162d street. 
This makes possible a line of through trolley 
cars from the Battery over the Sixth and 
Amsterdam avenue routes of the Metropoli- 
tan Street Railway Company to Yonkers, 
N. Y. 


Arrangements have been completed with 
eastern and western capitalists by the 
Louisville, Anchorage & Powee Valley Elec- 
tric Company to issue $18,000,000 worth of 
40-year five-per-cent gold bonds. The pur- 
pose of these bonds is to cover the greater 
part of nentucky with a system of inter- 
urban electric railways. The line running 
from Louisville to Powee Valley is the 
trunk from which branches will be run 
through the Blue Grass section of the state 
extending as far as Stanford and Rich- 
mond. 


The Hartford & Springfield, Mass., Street 
Railway Company has purchased a piece of 
land at Warehouse Point upon which it will 
construct a new brick power-house 100 by 
90 feet. The power-house will be equipped 
with a Hampton-Corliss engine of the latest 
design, and an electric generator will be 
put in. One of the boilers wili be of 500 
horse-power and two of 250 horse-power. A 
Boston firm will erect the building, and 
A. L. Ward, of Chicago, will be in charge 
of the extension from the terminus of the 
road at Warehouse Point to the East 
Windsor Hill. 


The city of Rochester is the centre of a 
network of electric roads already in opera- 
tion or in progress of development. The 
Rochester, Lockport & Buffalo Railway Com- 
pany has just been granted a franchise by 
the State Railroad Commission to build an 
electric line from Rochester to Buffalo. It 
is capitalized at $3,500,000. Franchises are 
asked for by the Genesee & Orleans Com- 
pany, to build a line from Batavia to Oak 
Orchard, 27 miles; the Monroe County Belt 
Line, to run through the villages of 
Brighton, Fairport, Pittsford, Penfield and 
Despatch, 20 miles; the Rochester & Eastern 
Railway Company, to construct a line from 
Rochester to Geneva, 65 miles; Rochester & 
Sullivan Traction Company, to build a line 
from Rochester to Dansville, 78 miles. 
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ELECTRICAL SECURITIES 


The general business situation of the last 
week may be summed up in the statement 
that most interests have remained interested 
spectators of the struggle between the steel 
manufacturing interests and the labor 
unions. The pendency of any great indus- 
trial conflict has generally a depressing 
effect, but the final result of the contention 
between the United States Steel Corporation 
and its employés has been so far discounted 
that the general course of the steel stocks 
and of the market at large has been firm and 
upward. At this writing there has been no 
settlement of the matter and things remain 
very much as they have for the past 
week. It is believed, however, by those who 
are best informed, there can be but one 
end to the situation, which is the triumph of 
the Steel Corporation and the maintenance 
of about the same relations in the future 
that have existed in the past between em- 
ployers and employés in this important line 
of business. So far it has not been possible 
to gauge the effect of the recent favorable 
weather conditions in the afflicted corn-pro- 
ducing regionsof the Middle West or entirely 
to estimate the amount of damage caused 
by the protracted drought or the recuperat- 
ing effect of the recent rains. Under these 
circumstances the market has been quiet and 
somewhat dull as will be seen from the fig- 
ures from the various centres of stock move- 
ments given below: 


ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 3. 

New York: Highest. Lowest. Closing 
Brooklyn R. T.... 77% 75% 75% 
Con. Gas. ....... 223 218 222 1⁄4 
Gen. Elec........ 256 25314 254 
Man. Elec........ 119% 117 117% 
Met. St. Ry....... 16915 166 166 
Third Ave. R. R... ... bate 122 
Kings Co. Elec.... ... 197 
N.Y. & N.J.Tel.Co. ... 170 


Telep.,Tel.&Cbl.Co. ... oe 5 

Nothing definite is yet known as to what 
day action may be taken in the matter of 
increasing the stock of the General Electric 
Company and distributing the new stock 
as the dividend. It is rumored that noth- 
ing will be done for some little time as yet. 


Boston, August 3: 


Closing. 
Am. Telep. & Tel.................. 160 
Erie POL 5 tien ard occa eis wild a ot 48, 
New Eng. Tel.in cs. ci ccc cc ccseveecs 135 
Mass Elec. Diicec¢ c6cbuedad dewen cen 94 
Westing. Mfg. pf.................. 7914 
Edison Elec................0.c000- 260 


The directors of the Boston Elevated 
Railway Company have declared a semi-an- 
nual dividend of 344 per cent. This is an 
increase from the 414 to a 7 per cent basis, 
and its declaration needs the division of 
one per cent or $100,000 with the State of 
Massachusetts. A dividend is payable Aug- 
ust 15 to stock of record August 3. 

The Boston Stock Exchange has listed 
62,376 shares of the Cumberland Telephone 
and Telegraph Company. 

The new stock of the American Telephone 
and Telegraph Company for which payment 
was due August 1 for an amount equal to 
one-half of the amount of the shares sub- 
scribed for, will not be deliverable until 
August 15. 

The annual meeting of the Boston Elec- 
tric Light Company will be held August 13. 


Philadelphia, August 3: 


Closing. 
Elec. Co. of Amer................4. 7% 
Philadelphia Elec.................. 534 
Union Tractionic. 2202 inate kes taes 26% 
United G. I. COscs cic hen ck ew eins 115 
Elec. Stor. Bat. c.................. 75 
Elec. Stor. Bat. pf..............6.. 75 


The stock of the Electric Company of 
America has recently been purchased in con- 
siderable quantities by those who were sell- 
ers when it was five points or more higher. 
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It is believed that an upward movement is 
anticipated. 


Chicago, August 8: Closing. 
Chicago Edison Light............. 180 
Central Union Telepbhone......... 45 
Chicago Telephone................ 215 
Ue Trac oe 2 hs ees buchos eee ees 16 
Un. Trae" Dietetic ee es ken eise ae 58 
Metropolhan El..............000 0 92 


NEW INCORPORATIONS 


ROMEO, MICH.—Home Telephone Com- 
pany. $10,000. 


ALTOONA, PA.—Monarch Power Com- 
pany. $100,000. 


HASTINGS, MICH.—Thornapple Electric 
Company. $100,000. 


FRANKFORT, KY.—Jackson & Hazard 
Telephone Company. $2,025. 


GRAND RAPIDS, MICH.—Thornapple 
Electric Company. $100,000. 


HILLSBORO, OHIO—Hillsboro & Ohio 
River Traction Company. $10,000. 


WELLSBORO, PA.—Northern Pennsyl- 
vania Telephone Company. $12,500. 


CLEVELAND, OHIO—The Cleveland & 
South Lorain Traction Company. $500,000. 


INDIANAPOLIS, IND.—The Valparaiso, 
Michigan City & Chicago Electric Company. 
$25,000. 


WILMINGTON, DEL.—The Foreign and 
Domestic Light, Heat and Power Company. 
$500,000. 


RED LION, PA.—The Electric Light Com- 
pany. Capital stock increased from $8,000 
to $20,000. 


SALINA, KAN.—The Salina Telephone 
Company has increased its stock from $25,- 
000 to $50,000. 


BLUFFS, ILL.—Illinois Telephone Com- 
pany has increased its capital stock from 
225,000 to $100,000. 


CHICAGO, ILL.—Crowdus 
Company. Capital stock 
$100,000 to $150,000. 


EAST WASHINGTON, PA.—East Wash- 
ington Street Railway Company. $24,000. 
To build a line four miles long. 


WEST WASHINGTON, PA.—West Wash- 
ington Street Railway Company. $18,000. 
To build a line three miles long. 


BENTON, ILL.— Youngblood Stamper 
Telephone Company. Capital stock in- 
creased from $12,000 to $15,000. 


MEADOWLANDS, PA.—The North Wash- 
ington & Meadowlands Street Railway Com- 
pany. $60,000. To build a line 11 miles long. 


ALPINE, TEX.—Alpine-Terlingua Tele- 
phone Company. $1,000.  Incorporators: 
A. M. Turney, R. L. Neville and J. C. Bird. 


MADISON, MO.—Central Illuminating 
and Heating Company. $2,500. Incorpo- 
rators: E. W. Hilker, Walter Ronan and 
August Miller. 


MONETT, MUJ.—Southwest Missouri Tele- 
phone Company. $50,000. Incorporators: 
Finley P. McGuire, A. J. Singer, A. H. Davis 
and others. 


PLATTSBURG, MO.— Plattsburg Tele- 
phone Company. $10,000. Incorporators: 
J. C. Atchison, F. R. Allen, E. E. Bowlin 
and others. 


KANAKA, N. Y.—The South Howard & 
Kanaka Telephone Company. $220. Direc- 
tors: Edward Stewart, Frank Conine and 
J. C. Borton. 


BATTLE CREEK, MICH.—The Interur- 
ban Railway Company. $100,000. To con- 


struct an electric road from Battle Creek 
to Cold Water, Mich. 
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SALT LAKE CITY, UTAH—The Eureka 
& Palisade Railway. $300,000. Incorpora- 
tors: M. S. Regna, Oakland, Cal., and J. W. 


Hellman, Jr., San Francisco, Cal. a 


TRENTON, N. J.—The Citizens’ Light and 
Power Company. $1,500,000. Incorporators: 
William A. Jones, Melville A. Carpenter and 
Joseph B. Short, all of Newark, N. J. 


EAST ORANGE, N. J.—Tuolumne Power 
and Development Company. $250,000. In- 
corporators: Edward B. Hawkins, A. G. 
Brown and Herbert S. Murpby. 


TEMPLE, TEX.—Beiton Light and Power 
Company. $30,000. Incorporators: F. E. 
Merrill and W. A. Stewart, of Bell County, 
and J. T. Smither, of New York. 


HAMILTON, ONTARIO—The Electrical 
Supply Company, Limited. $30,000. To irade 
in electrical appliances. Incorporators: J. 
Farrell, George Lowe and S. D. Biggar. 


LA CROSSE, WIS.—Nesbonec Electric 
Company. $100,000. To buy the electric 
lighting plant and water power at West 
Salem. E. C. Swarthout, of La Crosse, is the 
largest stockholder. 


BERNARDSVILLE, N. J.—Bernardsville 
Light, Heat and Power Company. To man- 
ufacture electricity. $100,000. Incorpo- 
rators: Grant B. Schley, C. Ledyard Blair 
and John A. Dryden. 


PETERBORO, ONTARIO—The Ontanabe 
Power Company. $125,000. To buy, sell and 
deal in light, heat and power. Incorpo- 
rators: W. G. Ferguson, Adam Hall, F. J. 
Jamison, G. S. and R. M. Glover. 


BELLAIRE, MICH.—The East Jordan & 
Southern Railroad Company. Electric rail- 
way to be built from East Jordan to Bellaire, 
Mich. $250,000. Directors: Charles L. Ames, 
of Oak Park, Ill.; Abel H. Frost and others. 


MEYERSDALE, PA.—Meyersdale & Sal- 


isbury Railway Company. $36,000. In- 
corporators: T. N. Nelson, of Chambers- 
burg; George B. Parker, of Pittsburgh; 


J. S. MecFerren, of Pittsburgh, and A. O. 
Lorentz, of Meyersdale. 


GAINESVILLE, GA.— The Gainesville 
Power and Light Company. $100,000. Stock- 
holders: F. S. Murray, of Chicago, Ill; J. J. 
Spaulding, Dalton, Ga.; S. C. Dunlap, Z. F. 
Castleberry, H. H. Dean, Howard Thompson, 
E. E. Kimbrough, of Gainesville. 


KANSAS CITY, MO.—The Interstate & 
Leavenworth Railway Company. $500,000. 
To construct street railways in Kansas City 
and surrounding places. Incorporators: W. 
H. Gabriel, of Cleveland, Ohio; Herbert Wal- 
cott, of Leavenworth, Kan., and others. 


POUGHKEEPSIE, N. Y.—The Consoli- 
dated Electric Light, Heat and Power Com- 
pany. $200,000. Directors: James W. 
Hinckley, P. Frost Spaulding, Silas Hinck- 
ley and John Doheny, of Poughkeepsie, and 
William K. Roy, of Wappinger’s Falls. 


CLE ELAND, OHIO—Consolidated Elec- 
tric Construction Company; $25,000; in- 
corporators: C. C. Baceson, F. C. Werk, 
Abraham Oppenheimer, A. A. Bemis and P. 
A. Zizelman. Herr Construction Company, 
$5,000; incorporators: H. S. Herr, Frank 
Seither, H. H. Herr, F. S. Turner and G. 
H. Cowdery. 


RICHMOND, IND.—The Eastern Indiana 
Traction Company. To construct an elec- 
tric road from Richmond to Portland, & dis- 
tance of 60 miles. $10,000. Directors: 
Peter Schwab, Hamilton, Ohio; Henry P. 
Lane, Elias Folk and Samuel Woodward, 
Franklin, Ohio, and William H. Puls, West 
Carrollton, Ohio. 


CLEVELAND, OHIO—The Cleveland be 
South Lorain Traction Company. To bui i 
an electric railway from Lakewood, Hamle. 
to Lorain, passing through Cuyahoga anc 
Lorain counties. $500,000. Incorporator™” 
Charles W. Wells, James H. Burke, eer 
H. Richards, Henry A. Beckerman an 
Frank W. Norwalk. 
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TELEPHONE AND TELEGRAPH 


A telephone line is being built between 
Luzerne and Hadley, N. Y. 


Five hundred thousand dollars is to be 
spent in extending the lines of the Suburban 
Telephone Company, of New Jersey. Mr. 
Hugh B. Hamil is president of the concern. 


A telephone line is to be built from 
Quanah to Crowell, Tex., and also from 
Altus to Enid, Okla., by a recently organ- 
ized company. The work will be begun at 
once. 


A telephone company has been organized 
by E. A. Fuller, of Ludington, Mich., which 
has purchased all the lines, telephones, 
rights, etc., of the Oceana Telephone Com- 
pany in that country. 


The injunction asked for by the heirs of 
the U. S. Tainter estate to restrain the 
Western Union Telegraph Company from 
running its lines into Westchester, Pa., has 
been refused by the courts. 


The Vernon electric light plant, in Ver- 
non, Tex., has been purchased by the Ver- 
non Telephone Company. ‘The two systems 
will now be united under the name of the 
Vernon Light and Power Company. 


The president of the Northwestern Tele- 
phone and Electric Company, Mr. A. B. 
Ferdinand, has petitioned the boara of pub- 
lic works of Milwaukee, Wis., for a permit 
for a telephone line within the city limits. 


The public improvements committee of 
Dalias, Tex., is considering tne petition of 
Aubrey and Campbell for a telephone fran- 
chise in the city of Dallas. The promoters 
propose to put in an entirely modern system. 


Owing to the fact that the cable between 
Chefoo and Taku has been so seriously in- 
terrupted of late the companies have laid 
a second cable. It is reported also that the 
Germans have duplicated their lines from 
Shanghai to Tsintan. 


The Chicago Telephone Company has‘ post- 
poned its special meeting from July 31 to 
August 16. At this meeting means will be de- 
vised for the improvement of the service, 
and for the conduct of the struggle with the 
Illinois Manufacturers’ Association. 


It is understood that the directors of the 
Telephone, Telegraph and Cable Company 
of America will meet early in August to 
consider the reorganization of the company. 
It is planned to raise additional capital and 
more actively push the business of the com- 
pany. 


Preparations are being made by the Peo- 
ple’s Telephone Company, of Scranton, Pa., 
to complete the construction of the lower 
end of its line from West Pittston to Forty 
Fort, thus making a complete trunk line on 
the west side of the river from West Pittston 
to Plymouth. 


The contracts for laying the conduits and 
underground wires of the Consolidated 
Telephone Company, of Reading, Pa., have 
been awarded to I. J. Lerch. They will cov- 
er five miles in the centre of the city. The 
overhead wires will also be strung by the 
same company. It is stated that Reading will 
be the headquarters of the new company. 


The manager of the Richmond Telephone 
Company, Colonel C. E. McCluer, is engaged 
upon the plans and specifications for a cen- 
tral-energy switchboard. This switchboard 
is to be made by the Kellogg Switchboard 
and Supply Company, of Chicago. The 
switchboard and telephones together are to 
cost at least $35,000. 


The Electrical Commission of Baltimore. 
Md., has refused to grant the request of 
the Postal Telegraph and Cable Company 
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for an extension of time for the removal of 
its overhead wires and the construction of 
a municipal subway. An opportunity for the 
representatives of the company to appear 
before the commission to give reasons why 
the time should be extended has been 
granted. 


Mr. E. C. Fisher has acquired the control 
of the independent telephone organization 
of Gowanda, N. Y. It will hereafter ve oper- 
ated under a license from the New York & 
Pennsylvania Telephone and Telegraph 
Company. Bell telephones will be substi- 
tuted for the present telephones. With this 
the independent lines entering at Gowanda 
and heretofore operated together with the 
Gowanda exchange are all closed out. 


The Seattle Automatic Telephone Com- 
pany, of Washington, is installing a very 
elaborate new plant. Wire and cables to cost 
$160,000 and large switchboards to cost 
$125,000 have been ordered. Orders have 
been placed for between 250,000 and 300,000 
linear feet of conduits. At present the 
company is operating over 400 ’phones, and 
the officials state that not a single complaint 
has yet been made regarding the service 
given. 


The North Coast Electric Company, in 
Everett, Wash., will soon have its messenger 
service in thorough working order with 
about 100 call-boxes in the city. Instead 
of the automatic call-boxes in general use 
the company has a small telephone which 
rings up the main office automatically when 
the receiver is taken down. The office is 
connected with fire and police departments 
and livery, and the telephone system's 
superiority over the old method is obvious. 


It has been voted by the stockholders of 
the Central Pennsylvania Telephone and 
Supply Company and the Pennsylvania Tele- 
phone Company, of Harrisburg, Pa., to con- 
solidate their interests and become a por- 
tion of the combine formed at Reading to 
be known as the Consolidated Telephone 
Companies of Pennsylvania. Richard O’Brien, 
of Scranton, Pa., will be the general man- 
ager of the consolidated companies. Read- 
ing will be the headquarters of the combine. 


Mr. T. K. Leidyhas has filed articles of 
amendment to the charter of the Schuykill 
Valley Telephone Company of New York. 
The company desires to change its name to 
the Consolidated Telephone Company of 
Pennsylvania, and to increase its capital 
from $400,00u to $4,000,000. The object of 
increasing its capital is to purchase a num- 
ber of companies’ lines which are to be a 
part of the new corporation. The new corpo- 
ration will have its headquarters in Read- 
ing, Pa. 


The Memphis Telephone Company, of 
Memphis, Tenn., the independent telephone 
system of this locality, is now in an ex- 
cellent state of progression toward com- 
pletion. The city council of Jackson, 
Tenn., has granted a franchise to a com- 
pany for the operation of an independent 
exchange which will have long-distance 
connections with the Memphis Telephone 
Company. Arrangements for the long- 
distance lines of the Memphis Telephone 
Company are about to be made with the 
larger towns in Mississippi. 


News from Bozeman, Mont., states that 
the work on the Pass Creek telephone line 
has commenced. The poles have been laid 
along the route for 30 miles. Each farmer 
must set the poles from the main line to his 
house, and also string wires and make the 
connections. It is expected that the line will 
be in good working order by September 1. 
The total cost of the line from Bozeman to 
Pass Creek, including the branches to farm 
houses and little hamlets along the line, 
will be in the neighborhood of $1,500. Each 
farmer buys his own telephone at an ex- 
pense of $50, and helps in the construction 
as much as possible. 
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PERSONAL MENTION 


MR. W. L. CANDEE, managing director 
of the Okonite Company, has returned from 
a six weeks’ visit in Europe. 

PROFESSOR PASQUALE VILLARI has 
been elected president of the Reale Academia 
dei Lincei, of Rome, to succeed the late Pro- 
fessor Messedaglia. 

PROFESSOR WILLIAM ESTY, of the 
University of Illinois, has been appointed 
assistant professor of electrical engineering 
in Lehigh University. 

SIR NORMAN LOCKYER, having reached 
the age of 65 years, will give up his duties 
as professor of astronomical physics in the 
Royal College of Science, London, at the end 
of the present year. 

EX-CHIEF DENIS J. SWENIE, of the 
Chicago Fire Department, has just been 
made president of the Chicago Fire Appli- 
ance Company, which is the Chicago agency 
for the Monarch Fire Appliance Company, 
of New York, manufacturer of “Kilfyre.” 


MR. P. G. GOSSLER, who has recently 
been elected president of the Canadian Elec- 
trical Association, was born in August, 1870, 
at Lancaster, in Columbia County, Pa. In 
1890, when not quite 2u years of age, he 
graduated from the Pennsylvania State Uni- 
versity as mechanical and electrical en- 
gineer. 


PROFESSOR A. W. RUCKER has been 
appointed principal of the University of 
London. He is professor of physics at the 
Royal College of Science and secretary of 
the Royal Society. It is reported that, in 
consequence of his appointment to his new 
position, Professor Rücker will resign his 
secretaryship at the next meeting. 


OBITUARY NOTICE 


PROFESSOR CHARLES ANTHONY 
SHOTTE, author of many scientific works, 
assistant in the Coast and Geodetic Survey, 
and one of the charter members of the 
National Academy of Science, has died in 
Washington, D. C., of Bright’s disease. Pro- 
fessor Shotte was born in Manheim, Ger- 
many, and was graduated as a civil engineer 
from the polytechnic school in Karlsruhe in 
1847. He came to the United States in 1848 
and entered the service of the Coast and 
Geodetic Survey. Among Professor Shotte’s 
publications are ‘Meteorological Observa- 
tions in the Arctic Seas,” “Astronomical 
Observations in the Arctic Seas,” and many 
smaller works. The French Academy of 
Science conferred a medal upon him for his 
preeminent researches in the science of ter- 
restrial Magnetism a few years ago. At the 
time of his death he was 75 years old. 


AUTOMOBILE NOTES 


Motor cars in France will in future be 
taxed according to their power. In addition 
to the ordinary tax as four-wheeled car- 
riages they will pay a tax of $1 per horse- 
power. 

The cost of harvesting wheat on the Pa- 
cific coast in the immense wheat fields of 
California has been so cheapened by the use 
of automobiles, that a greater amount of 
the grain can be produced at a less actual 
cost than in Argentine Republic, where 
labor costs only a fraction of a dollar per 
day. The large traction engines used there 
are of 50 horse-power and are provided with 
driving wheels 60 inches in diameter. They 
do the plowing, planting and harvesting in 
their proper seasons. In the spring they 
track across the immense wheat fields 16 
10-inch plows, four six-foot harrows. and a 
press drill for planting the seed wheat. One 
such traction engine, in this way, performs 
the triple work of plowing, harrowing and 
planting all in one operation. 
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INDUSTRIAL ITEMS 


THE KEYSTONE ELECTRICAL INSTRU- 
MENT COMPANY, Philadelphia, Pa., is ship- 
ping quantities of its specialties abroad, par- 
ticularly to Great Britain, France, Spain, 
Japan and South America. 


THE ELECTRIC APPLIANCE COMPANY, 
of Chicago, states that, although the sum- 
mer months are ordinarily the dullest in 
the arc lamp business, it has sold more A. B. 
arc lamps that ever before. 


THE SOUTH AFRICAN TRADING COM- 
PANY, Copenhagen, Denmark, is in the 
market for the purpose of purchasing a 
large amount of machinery, a large part of 
which consists of engines and dynamos. 


THE MORRIS ELECTRIC COMPANY, 
New York, N. Y., has just received a $20,000 
contract for weather-proof cables, which are 
to be used by the Compania Limitado de 
Tranvias slectricos de Mexico, city of Mex- 
ico. 


THE ECK DYNAMO AND MOTOR 
WORKS has removed its factory from New- 
ark to Belleville, N. J., where all communi- 
cations should be addressed hereafter. The 
new factory is located on Mill and Main 
streets. 


JAMES L. ROBERTSON & SONS, of New 
York, Boston and Philadelphia, manufactur- 
ers of steam specialties, are presenting to 
their friends a new illustrated catalogue of 
their products. This firm makes a number 
of labor-saving devices, and its trade-mark, 
“Eureka,” is known in every manufacturing 
centre. 


MR. STEPHEN L. COLES, of the Shaugh- 
nessy Agency, New York, has produced an- 
other of his circulars calling attention to an 
“altruistic proposition” he is anxious to 
make to those who desire catalogues, bulle- 
tins or advertising matter prepared by one 
who knows how. It is quite effective and 
artistic. 


THE WAGNER ELECTRIC MANUFACT- 
URING COMPANY and the Bullock Elec- 
tric Manufacturing Company sales depart- 
ment is issuing a most unique calendar for 
the month of August with more than ordi- 
narily artistic effect, and on the back of 
which is an illustration of the Wagner sin- 
gle-phase motor. 


MACHADO & ROLLER, 203 Broadway, 
New York, report a brisk demand for the 
new bond tester which they have lately 
offered to the trade. The bond tester is 
light, compact and accurate, and utilizes 
the current ordinarily fiowing, giving joint 
resistances in terms of the resistance of a 
standard length of rail. It may also be used 
as a voltammeter. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has recently become western 
-sales agent for the Pittsburgh Transformer 
Company’s products, and will send descrip- 
tive bulletins and quote prices to any one 
interested. The Pittsburgh company’s type 
“K” transformer made for both high and 
low frequencies is well known by central 
station managers. 


THE ROSSITER, MacGOVERN & COM- 
PANY, 141 Broadway, New York, is sending 
out leaflets relating to electrical and steam 
machinery of first-class makers for railway 
lighting and power. A number of special 
bargains may be secured by writing this 
company at the present time. Extensive 
factories in Brooklyn, N. Y., and Jersey City, 
N. J., enable the company to supply the 
needs of its customers on very short notice. 


THE WESTON ELECTRICAL INSTRU- 
MENT COMPANY, through its New York 
selling agent, Mr. J. P. Brown, of 136 Liberty 
street, is sending to those who ask for it a 
very convenient “Pocket Price List” of the 
well-known Weston instruments. The little 


ELECTRICAL REVIEW 7 


book embraces all standard portable and 
switchboard instruments made by the 
Weston company and will be found con- 


venient by all who are interested in elec- 
trical measuring apparatus. 


THE JOHN SCOTT PREMIUM and Gold 
Medal of the Franklin Institute, of Philadel- 
phia, for what is considered the most note- 
worthy achievement in electrical science, has 
been awarded to the General Electric Com- 
pany for its series alternating system of 
street arc lighting. During the two and one- 
half years the system has been before the 
public, 230 central stations have ordered 
22.000 are lamps for operation on this sys- 
tem, distributed in all parts of the world. 


“KILFYRE” has had a new recruit in the 
person of Mr. Denis J. Swenie, for many 
years chief of the Chicago Fire Department. 
Chief Swenie has been made president of the 
Chicago Fire Appliance Company, which is 
the agency for’the manufacturer of ‘‘Kilfyre.” 
While he was fire chief in Chicago he had 
occasion to witness and approve the use- 
fulness of ‘‘Kilfyre,” and immediately upon 
his retirement took steps to identify himself 
permanently with the interests of the com- 
pany. 


THE SOUTHERN PACIFIC RAILWAY is 
sending out to the publishers of America a 
copy of its recently published ‘Prune 
Primer,” an interesting little book describ- 
ing the details of prune raising in Califor- 
nia. This industry has assumed great pro- 
portions and is attracting wide attention. 
The booklet is known as the Southern Pa- 
cific Primer, Series No. 2, and will be for- 
warded on request sent to the passenger de- 
partment of the Southern Pacific Company, 
San Francisco, Cal. 


THE GENERAL INCANDESCENT ARC 
LIGHT COMPANY’S officers and employés 
participated 
outing at “Stimmels,” Whitestone Landing, 
L. I., Saturday, July 27. A spirited and 
hotly contested game of baseball between 
the factory and office forces resulted in a 
tie, score 16 to 16. Bathing, bowling, wrest- 
ling and other sports occupied the time in 
ways that were more than pleasant, and 
after an enjoyable banquet all voted the 
day a jolly one and to be long remembered. 
The outing was held under the auspices of 
the “G. I.” Club. 


FIVE HUNDRED-KILOWATT GENERA- 
TORS DRIVEN BY GAS ENGINES—The 
Sprague Electric Company has recently 
closed an interesting order for three Lundell 
Split-pole, 500-kilowatt, engine-type genera- 
tors, With speed of 100 revolutions per min- 
ute, and wound for 250 volts, to be direct- 
connected to gas engines. These three gen- 
erators of 500 kilowatts capacity each will 
be installed in the new works of the Lacka- 
wanna Iron and Steel Company, at Buffalo, 
and are designed for a continuous overload 
of 25 per cent at a high efficiency. The gas 
engines will utilize as fuel waste gas from 
the coke ovens of the Lackawanna company. 
These will probably be much the largest 
generators in this country ever operated by 
direct-connected gas engines, and the method 
of utilizing waste gases for such large 
amounts of power has never before been 
attempted in the United States. The Sprague 
Electric Company has been very successful 
with the split-pole machines, as the in- 
genious design, high efficiency and remark- 
2 endurance give them high commercial 
value. 


THE INDUSTRIAL DEPARTMENT OF 
THE LACKAWANNA RAILROAD, in charge 
of William B. Hunter, and having its head- 
quarters at 26 Exchange place, New York 
city, has just issued a 300-page booklet under 
the caption, “Industrial Opportunities.” 
This work treats of every town on the line 
showing its population, its distance from 
New York and from Buffalo, its railroad 
facilities, its leading indusuries, its leading 
shipments, its rate of taxation, cost of labor 
rent of houses, how lighted, whether it has 
waterworks, principal power, approximate 


in a pleasant and enjoyable | 
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cost of steam, coal, approximate value of 
lands, and describing vacant lands or facto- 
ries available for manufacturing purposes. 
In the introduction the aim of the Lacka- 
wanna Railroad is set forth as follows: 
First, to give assistance to manufaccurers 
in the selection of the most favorable site 
for their industrial enterprises; second, to 
help cities, towns and villages along the 
line to expand and broaden through the lo 
cation of new industries. Advantages of 
this line in the mining regions. of New 
Jersey and Pennsylvania and the agricul- 
tural districts in the State of New York are 
fully set forth. Copies of the book will be 
forwarded on application to the industrial 
department. 


THE INTERCOLONIAL RAILWAY, of 
Canada, uses the 24-hour system of notation 
in which the hours are numbered from one 
to twenty-four, beginning at one o’clock in 
the morning. The advantage of this system 
consists in that it prevents mistakes from 
the position of a.m. and p.m. in reading time- 
tables and in the operating of the railway 
generally. The Intercolonial road is under 
very enterprising management and extends 
from Montreal to Sydney, Cape Breton, a 
distance of about 1,000 miles. It is the 
through line between Montreal and Halifax 
and runs through some of the finest coal 
veins in the world. There is probably no 
more popular line in North America for the 
tourist and sportsman, as the Intercolonial, 
with the Prince Edward Island Railway, 
embraces 1,600 miles of thoroughly built 
road and with its rail and steamer connec- 
tions in addition traverses some of the most 
varied and inviting tourist country on the 
continent. There is an increasing volume 
of travel year by year in the maritime 
provinces of Canada and this is catered to 
more and more by this system. Mr. E. G. 
Russell, a well-known railroad man of the 
United States, is now manager of the Inter- 
colonial Railway, with headquarters at the 
city of Moncton, N. B. Mr. J. Wesley Alli- 
son, widely known in automobile circles, is 
the representative in the United States for 
the Intercolonial Railway. l 


THE MONARCH MANUFACTURING 
COMPANY, Waterbury, Ct., has recently 
received a contract from the Boston Ele- 
vated Railroad Company to equip the new 
engines at the Lincoln power station in Bos- 
ton with the Monarch engine-stop system, 
and is now installing the apparatus. This 
system is also in use at the Albany street 
power station. The company has also re- 
ceived the third order from the United States 
Government for a system at the pumping 
station in Washington, D. C., where two 
systems have been in use for over eighteen 
months. Three systems were recently put 
in at the plant of Jones & Laughlin, Lim- 
ited, Pittsburgh, also three systems at the 
Grand Crossing Track Company, Grand 
Crossing, Ill. The Illinois Steel Company, 
Chicago: Western Electric Company, Chi- 
cago; Republic Iron and Steel Company, 
Youngstown, Ohio; American Rubber Com- 


pany, Chelsea, Mass.; American Steel and 
Wire Company, Cleveland, Ohio, and the 
American Cotton Oil Company, New Or- 


leans, La., are among the recent installa- 
tions of the Monarch system. This company 
has over three months’ orders ahead on 
the Monarch system, which seems to be 
coming into general use. The company has 
recently increased its plant, doubling pro- 
duction, with the hope of meeting the in- 
creasing demands made upon it more 
promptly. It has a fine exhibition of the 
engine-stop system installed on @ Fitchburg 
engine at the Pan-American Exposition, 
and invites any one interested to visit the 
exhibit when at the exposition. It has Te- 
cently issued a very handsome little folder, 
illustrating the engine-stop and speed-limit, 
which it calls the Pan-American Flyer. The 
1901 illustrated catalogue gives a very lucid 
and complete description of this system, 
which can be had by any one interested by 
addressing the Monarch Manufacturing 
Company, Waterbury, Ct. 
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An excellent opportunity should be 
found for the Nernst lamp in street light- 
ing, especially in those places where alter- 
nating-current distribution at low frequen- 
cies is attempted. It is likely that Nernst 
lamps will burn excellently well on fre- 
quencies of twenty-five cycles, while hither- 
to neither incandescent nor are lamps have 
shown good results at frequencies much 
below fifty cycles. The popularity of the 
polyphase distribution and converter sub- 
station systems scems to be on the increase 
and some form of street light that would 
burn well on twenty-five cycles is a desid- 
eratum. Such a light would greatly de- 
crease the expense, which is of great im- 
portance in these days of sharp competi- 
tion among clectric lighting companies. 


MUNICIPAL OWNERSHIP. 

As the time for the fall elections draws 
near the agitation for municipal owner- 
ship of electric lighting plants becomes 
recrudescent, and here and there its 
unlaid ghost is visible, causing much 
perturbation of spirit. It is pleasant to 
reflect that it is nowhere nearly so ram- 
pant a spectre as it was a few years ago. 
People are beginning to learn by expe- 
rience—that costly but excellent teacher 
—that municipal ownership is a snare and 
a delusion of the first water. A recent 
example of the benefits following its ap- 
plication may be found in the magnifi- 
cent bridge between the boroughs of Man- 
hattan and Brooklyn, which has been 
abused and maltreated and neglected until 
such evident signs of weakness developed 
as to necessitate a thorough examination. 
At present this examination has not been 
concluded and the results are not available, 
but the fact that it was ever necessary, 
and that it was left for police officers and 
citizens to discover what came very close 
to being a disastrous break, speaks vol- 
umes. This is the sort of thing that 
municipal ownership has always resulted 
in, and probably will always result in, in 
this country at any rate. 

The argument of those who advocate 
the suppression of private property in 
public service utilities is that the profit 
made upon the property belongs to the 
public at large. This particular view of 
the case might be true if the utility were 
of such absolutely widespread and uni- 
versal use as air or water, for example; but 
with electric light, as with gas, only a 
certain percentage of the municipal popu- 
lation uses it. If an earning is shown, 
these users pay it; if a deficit is shown, 
the remainder of the public pay the deficit 
for the benefit of the users. Essentially, 
therefore, municipal ownership of such 
services is inequitable, even if adminis- 
tered in the very best possible manner. 

But time and again it has been 
shown in this country that municipal in- 
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stitutions are not managed with anything 
like the business ability that is shown in 
the conduct of private affairs. What is 
every man’s business is no man’s busi- 
ness, and, to some extent, what is every 
man’s ‘property is regarded as no man’s 
property, and particularly liable to the 
disasters of careless handling, if not to 
peculations. Whatever the reason may be, 
and this is beyond our province to dis- 
cuss, no person of intelligence will deny 
that in this matter the mismanagement 
of boards and municipal bodies is abso- 
lutely notorious. No kind of property 
requires more careful handling or more 
intelligent conduct to produce good re- 
sults than an electricity supply station. All 
too often the municipal plant discussion 
is started by some politician for the bene- 
fit that may be derived from appointing 
his followers to “soft snaps” and easy 
berths in connection with it. It seems 
safe to predict that a few years more will 
sce the end of this agitation in the United 
States. 


THE TELEPHONE GIRL AND THE 
PUBLIC. 


Our esteemed neighbor, the New York 
Times, takes issue with some remarks in 


these columns concerning the part which 
the public at large should play in increas- 
ing the speed of telephone service. It 
was contended that exchange service is ex- 
ceedingly good and that a large part of the 
delay incident to obtaining connection 
with a called subscriber is due to the dila- 
tory manner in which people answer the 


telephone. To this the Times says: 


“This is a view of the existing situation 
that will not commend itself to the tele- 
phone-using portion of the public. In the 
first place, there is a very firm and general 
impression that telephone service costs not 
exactly more than it is worth, but more 
than it ought to cost, considering the actual 
amounts invested and the expense of main- 
tenance and operation. Then we all know 
that there are many delays and annoyances, 
due not to any dilatoriness of the person at 
the other end of the line, but to what at 
least seem to be the needless pranks of the 
central office staff.” 


It is a little surprising to see such ex- 


pressions as “needless pranks of the cen- 
tral office staff” in our usually well-in- 
formed contemporary. As a matter of 
fact—and we speak from our own knowl- 
edge of the subject—practically no busi- 
ness office of any kind is conducted under 
a more rigid system or with more scrupu- 
lous care to suppress “needless pranks” 
For 
example, in all modern exchanges the 


than a telephone central exchange. 


operators speak only in low tones of voice ; 
they are under the constant supervision of 
monitors who may put themselves in the 
circuit between the operator and subscrib- 
er at any instant to supervise the former ; 
they are relieved immediately upon show- 
ing signs of fatigue or illness, and their 
conduct is closely watched at all times. 
These precautions are the outgrowth of 
a business necessity which is perfectly 
self-evident. The management of a tele- 
phone exchange regards as its first duty 
the maintenance of the very best possible 
service and the avoidance of any complaint 
on the part of the users of the telephone. 
To this end a practically military state 
of supervision and obedience has been 
worked out and practiced for several years. 
To-day a telephone exchange is organized 
to work at the highest speed and under 
the most efficient conditions. The atten- 
tion of managements has not been con- 
fined to betterments of apparatus, but this 
matter of service has been most carefully 
and closely studied by people whose living 
depends on its efficiency. 

A visit to one of the exchanges of the 
New York Telephone Company, for ex- 
ample, would undoubtedly change the 
voint of view of our esteemed contempo- 


rary. 


It will be very interesting to watch the 
development of the independent telephone 
field for the next two years. Before that 
time it is expected that the Philadelphia 
exchange will be open, this being the first 
independent system to start operations in 
a city of the first class in the eastern part 
of this country. It looks also as if by the 
time the Philadelphia exchange is open 
there will be independent trunk lines con- 
necting Philadelphia with points as far 
west as the Dakotas and Iowa and virtu- 
ally covering the intervening country with 
a network of lines, except in the imme- 
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diate vicinity of New York. It is prob- 
able that this will result in a very con- 
siderable cheapening of long-distance 
telephone tolls, meaning a very greatly in- 
creased use of the telephone by the public. 
It is all a movement toward the inevitable 
end of the telephone industry in Amer- 
ica—the time when the telephone will be 
as universal as the water faucet, and when 
any one can talk from his home or place 
of business to practically any one else. 


THE FUTURE OF THE LOCOMOTIVE. 

There is a tendency on the part of some 
people to jump to conclusions and to in- 
dulge in the belicf that a few years will 
sec the locomotive relegated to museums 
as a curious object reminiscent of a for- 
gotten age. It is true that the trolley line 
and the heavy motor car of the interurban 
railway are making rapid inroads into the 
lighter traffic of steam railways for short- 
distance hauling, and it is not improbable 
that the time will soon come when loco- 
motives hauling suburban trains will be 
But the 
future of the express and long-distance 


as rare as white blackbirds. 


locomotive is by no means so dark. 
Roughly speaking, the cost and the diffi- 
culty of operating electric railway lines in- 
erease somewhere in the neighborhood of 
the square of the length, other things be- 
It is likely that, unless some 


revolutionary inventions are made, the 


ing equal. 


locomotive will continue for a very long 
time to show economy for long-distance 
work superior to that which may be at- 
taincd by the use of electricity. The 
steam locomotive engine is a highly per- 
fected machine and wonderfully efficient 
and satisfactory for the duties for which 
it was designed. Instead of disappearing, 
it scems likely that it will increase in 
size and power rather than suffer extinc- 
tion. The place for electric traction is 
the short and heavily traveled line and 
iu this it is unquestionably destined to 
become supreme. On the contrary, the 
steam locomotive, it seems now, must nec- 
essarily hold its own as the best appliance 
for long-distance transportation at high 
speeds and with heavy loads. 


Nowhere in the world is there such a 
magnificent opportunity for the erection 
of a high-speed electric railway system 
as between the cities of New York and 
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Philadelphia. The population gathered. 
at the two ends and along the line is well 
over seven million. The two cities are 
manufacturing points of the greatest im- 
portance, and one of them is the com- 
mercial and social metropolis of the 
country. The distance is only about 
ninety miles, and while the cost of erect- 
ing such a railway will be very great, 
there can be no reasonable doubt that from 
the very beginning it would pay excellent 
dividends upon any reasonable investment. 
This seems to be an era of tunnel build- 
ing and extension of transportation 
facilities in the neighborhood of New 
York. The project for tunneling the 
Hudson River has by no means been aban- 
doned, and from the engineering point of 
view it presents no exceptional diff- 
culties. ‘There seems no reason to believe 
that an electric line can not be constructed 
from centre to centre of the two cities 
that would carry passengers, on trains 
making two or three stops, from terminus 
to terminus in one hour and a half, and 
very likely might carry passengers through 
on express trains in one hour. High 
speed is demanded by the traveling pub- 
lic to-day, especially by those who travel 
for business, and it is believed that a pas- 
senger business of enormous proportions 
could be done over such a high-speed line 
connecting these important centres. 


THE INSTITUTE’S SUMMER MEETING. 
As we go to press the summer meeting 


of the Amcrican Institute of Electrical 
Engineers is just about to be held in New 
York city and Buffalo. 
is very complete and the itinerary—New 
York, Schenectady, the Pan-American 
Falls — embraces 


The programme 


Exposition, Niagara 
much of electrical interest, though noth- 
ing that will be of much novelty to the 
Institute’s members. It is to be expected, 
however, that the forcign guests will see 
much that is new to them, and under the 
most favorable auspices. Everybody will 
have a good time, but some straggling 
away from the meetings to enjoy the ex- 
position may be expected. Even if this 
is the case, however, the main advantage 
of the meeting will doubtless be gained— 
the closer association of members and their 
better mutual understanding and more 
general acquaintance with each other. 
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Science 
Brevities 


Radiation of Incandescent Mantles— 
Dr. Guillaume, of the Bureau des poids 
et mesures, discusses the laws of radiation 
in reference to their application to incan- 
descent mantles, in the Revue générale des 
Sciences. Dr. Guillaume considers that the 
high intensity of the Auer light is due 
partly to the fact that the coefficient of 
radiation of the mantle is exceptionally 
high toward the blue end of the flame, 
partly to the temperature of the flame it- 
self being, as the author shows, higher 
than has been commonly supposed, and 
partly to the density of the radiating sub- 
stance being largely in excess of that of 
the carbon in an ordinary combustion 
flame. The high temperature of the man- 
tle is probably attributable to the fact 
that its coefficient of radiation decreases 
rapidly toward the red end and infra-red 
of the spectrum, so that the total radiation 
is relatively small in comparison with the 
radiation of rays of short wave-length. 
Dr. ‘Guillaume quotes the work of Messrs. 
Le Chatelicr and Boudouard, and sug- 
gests that the coefficient of radiation of 
the mantles for infra-red rays presents 
an interesting ficld of study. It seems 
probable that as the wave-length increases, 
the coefficient may decrease to a minimum 
and may increase again in a region con- 
siderably distant from the visible spec- 
trum. The substance used by von Wels- 
bach thus exhibit gaps in an easily ex- 
plored region of their emission-spectrum, 
and we may expect to obtain, with little 
difficulty, results differing considerably 
from those furnished by the study of sub- 
stances whose radiation is more nearly 
uniform. 

Magnetic Effect of Electrical Convec- 
tion—The magnetic effect produced by 
the motion of an electrified body, first 
proved by Rowland in 1876, and, though 
questioned by Cremieu, since then re- 
peatedly confirmed, has been also estab- 
lished by Mr. Harold Pender, at the Johns 
Hopkins physical laboratory. An account 
of his experiments is given in a recent 
issue of the Johns Hopkins University 
Circular. The method of Cremieu, which, 
however, gave him negative results, was 
employed. To produce the convection, 
two micanite disks (diam. 30 cm.) gilded 
on both sides and charged from a Voss 
machine and battery of six gallon Leyden 
jars, were driven at a speed of 75 to 100 
revolutions per second. An interrupter 
made it possible to reverse the charge 12 
to 25 times per second. Earth-connected 
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condensing plates were fixed opposite each 
face of each disk, and one centimetre dis- 
tant. Between the two inside condensing 
plates was suspended a coil of 1,295 turns 
of No. 21 copper wire, connected through 
a commutating device with an extremely 
delicate astatic galvanometer. The coil, 
circuit and galvanometer were enclosed in 
earth-connected metallic shields. The ar- 
rangement of the commutator was such 
that the alternating currents induced in 
the coil by the reversal of charge in the 
rotating disks give a steady deflection of 
the galvanometer. The apparatus was 
used in two ways: (a) the two disks were 
rotated in the same direction and at any 
instant charged alike; and (b) the disks 


were rotated in opposite directions and — 


charged oppositely at any instant; of 
these, the second method gave steadier de- 
flections and was used more frequently. 
The direction of deflection, repeatedly 
tested, was found, as expected, to be al- 
ways in accordance with Ampere’s rule, 
+. e., the motion of a positive charge always 
produced the same effect as that of a con- 
duction current flowing in the direction 
of motion of the charge. The quantitative 
results are discussed, as follows: “The 
strength of a convection current is defined 
as the quantity of electricity carried con- 
vectively past any point in unit time. On 
the assumption that a convection current 
is magnetically equivalent to a conduction 
current of the same strength, the current 
induced in the suspended coil on revers- 
ing the sign of electrification of the disks 
can be readily calculated from the dimen- 
sions of the apparatus and the difference 
of potential between the disks and plates. 
This calculated value of the current can 
then be compared with the observed value 
as deduced from the deflection of the 
galvanometer. The formula for the cal- 
culated value of the current involves the 
ratio of the two systems of electric units, 
so that instead of comparing directly the 
observed and calculated values of the 
current the two can be equated and 
the value of the ratio v thus determined. 
The value of this ratio thus found is a test 
for the accuracy of the assumption that a 
convection current is equivalent magnet- 
ically to a conduction current. From 17 
sets of observations, each set consisting of 
18 separate determinations of the deflec- 
tion and the other quantities involved, 
the mean value of v thus found was 
3.05 x 10°, the determinations which 
differed from this the most being 2.75 X 
10° and 3.24 X 10, respectively. The 
value of this constant is known to be 
3.00 x 10%.” Similar results were ob- 


tained when disks and condensing plates 
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were divided, each into six sectors by 
radial scratches, thus showing that the 
effect observed was not due to conduction 
currents in their surfaces. To prove, fur- 
ther, that the deflection observed was ac- 
tually due to the magnetic action of the 
rotating charged disks, a further experi- 
ment was tried. The disks were rotated 
in the same direction and at any instant 
charged oppositely ; and, again, rotated in 
opposite directions and at any instant 
charged alike. Their magnetic effects on 
the coil should then annul one another 
provided the two disks rotated with the 
same speed, and this was the result ob- 
tained. For example, when the two disks 
were rotating in same direction with 
speeds of — 86.9 and — 88.8 revolutions 
per second, respectively, and charged alike, 
the observed deflection was — 66.2; when 
they were rotating oppositely under the 
same conditions, with speeds + 88.0 and 
— 89.6, the observed deflection was — 1.0. 
It is concluded, therefore, that the results 
obtained “show beyond any doubt that 
electrical convection does produce mag- 
netic action, or, more exactly, that when 
the sign of electrification of a moving 
charged body is changed, an electric con- 
duction current is induced in a neighbor- 
ing circuit, of a strength equal to that 
which would be induced in this circuit by 
reversing the direction of a conduction 
current in a circuit coinciding with the 
path of the convection current.” 

Electrical Dispersion in Closed Air 
Spaces— Herren J. Elster and H. Geitel 
give an account of their further experi- 
ments on electrical dispersion in closed air 
spaces in the Physikalische Zeitschrift. 
They and Mr. C. T. R. Wilson, of Cam- 
bridge, had previously concluded independ- 
ently that the air, notwithstanding the 
exclusion of all known influences that in- 
crease its electric conductibility, is by no 
means a perfect insulator, owing to the 
existence of ions, and that the rate -of 
dissipation increased beyond its original 
amount in the course of a few days. A 
possible explanation of this behavior seems 
to be that dust-laden air is a worse con- 
ductor than air which is dust-free; 
it might be assumed that the increase 
of conductibility was due to a grad- 
ual self-purification of the air by the 
deposition of the dust particles. To 
a certain extent this assumption is 
correct, but as it appeared doubtful 
that the dissipation was due solely to the 
air becoming dust-free, artificial means of 
purifying the air were tried. A minute 
description of the apparatus employed is 
contained in the article in question. The 
principal result arrived at is that the 
gradual increase of electric conductibility 
observed in closed air spaces up to a cer- 
tain limiting value can only be very par- 
tially due to the deposition of dust, or to 
variations of humidity. This is shown in 
a striking manner in the abnormally high 
conductibility of the air in cavities and in 
cellars which have been closed for some 
time. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIMS—XXXIX. 


BY W. ELWELL GOLDSBOROUGH. 


Now, in the final case, in determining 
the conditions which obtain when E" is 
acting alone, we start out by assuming an 
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OB" is determined, and, by extending 
OB,” until it intersects the semi-circle 
described in OA,” as a diameter, the sides 
A\ 


triangles of the parallel circuits. Since 


r, and z, are known, and 
Tı 
tan = — 
$1 i 


we can lay off OB," in the phase position 
of the current which will flow in the cir- 
cuit OA, and determine the value of this 
current by substituting the constants of 
the circuit in Equation 54. 


p! = F," 


“Tate OOH 


By this means the absolute length of 


i" 


Fra. 108.—ALTERNATING DyYNAMO ELECTRIC MECHANISMS. 


electro-motive force oy: Ma equal to OA of 
Fig. 105, impressed upon a system of 
branch circuits consisting of OA, and 
OA, connected in parallel. This vector 
we will lay off as OA," of Fig. 106, and 
upon it construct the electro-motive-force 


of the electro-motive-force triangle of the 
circuit OA, are defined. In the same way, 
since 7; and z, are known and 


Ls 


3 


tan ¢, = 
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we can lay off the vector OB," in the 
phase position of the current which will 
flow in the circuit OA; By (54) this 
length can be determined, and by an ex- 
tension of OB, until it intersects the 
semi-circle, the position of the heel of the 
electro-motive-force triangle of the circuit 
OA, is determined. Now, the current 
which is the resultant of OB, and 
OB,", and which must be made to flow 
in the circuit OA,, is represented by the 
vector OB," To force this current 
through the circuit OA, will require an 
electro-motive force AJA", since this 
electro-motive force is equal to the vector 
sum of the resistance electro-motive force 
and the reactance electro-motive force 
which are developed in the circuit OA, 


when a current I, , equal to OB,", is 
flowing. Now, finally, to maintain an 
electro-motive force OA,” at the terminals 
of the circuit OA, of Fig. 104, alternator 
E" must develop an electro-motive force 
equal to the resultant of OA and 
A, A", or OA". 

We have now all of the data at hand 
which are needed for a determination of 
the actual conditions existing in the sys- 
tem shown in Fig. 104, when all of the 
alternators are operating. It is only 
necessary to arrange them in the proper 
relation one to another. As in general, 
three-phase systems are designed 80 a8 to 
have the active electro-motive forces main- 
tain a phase relation relatively to one 
another of 120 degrees, we will assume 
that the armatures of the three alter- 


‘nators shown in Fig. 104 are 80 locked 


together that their electro-motive forces 
will be held 120 degrees apart; but we wh 
give the electro-motive forces values dii- 
fering from one another to such an ex- 
tent that the system will not be balanced, 
but present all of the features of nur 
balanced working. Accordingly, Fig. 
108, the vector O'A! represents the electro- 
motive force developed by alternator 
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E', Lagging 120 degrees behind O'A', we 
have the vector O'A?! which represents 
the electro-motive force developed by 
alternator E"; and, lastly, lagging 120 
degrees behind O’A", and in advance of 
O'A! by 120 degrees, we have the vector 
o'A™ equal to the electro-motive force 
developed by alternator EU! 

To complete this diagram we must 
transfer to Fig. 103 the vector values of 
Figs. 105, 100 and 107, giving to each vector 
its proper proportional value relatively to 
the other diagrams. In transferring the 
values of Fig. 105 to Fig. 108, the length 
of each of the vector quantities shown 
in Fig. 105 must be changed in the ratio 
of the vector length O'A! of Fig. 108 to 
the vector length OA! of Fig. 105. This 
proportional change will give the system of 
vectors enclosed in the semi-circle O’C'A!. 
Correspondingly, in transferring the values 
given in Fig. 106 to Fig. 108, the length 
of the vectors in Fig. 106 must be in- 
creased in the ratio of O'A! of Fig. 108 
to OA" of Fig. 106. Carrying out this 
construction gives us the vector diagram 
enclosed by the semi-circle O'CU A", Where 
the values of Fig. 107 are transferred to 
Fig. 108, the proportional reduction in 
vector lengths must be made in the ratio 
of the vector O'A! of Fig. 108 to the 
vector OA"! of Fig. 107: from these re- 
duced values the diagram bounded by 
the semi-circle O'C™'A™ and the point 
As ig developed. 

To trace out the final resultant vector 
values from Fig. 108 may appear, at first, 
to be 2 somewhat difticult undertaking. 
However, if it is remembered that when a 
resultant force in any one of the 
three circuits is to be determined, 
the partial vectors due to the corre- 
sponding forces of the other two cir- 
cuits are first to be vectorially added, and 
then the vector due directly to the force 
of the circuit in question subtracted from 
this sum, results will be more casy of ac- 
complishment. For instance, take the 
determination of the final current which 
flows in the circuit OA, of Fig. 104. Re- 
ferring to Fig. 108, we find that the 
electro-motive force E” sets up the cur- 
rent O'B,¥ in the circuit OA, when it is 
acting alone, and that the electro-motive 
force E™! sets up the current O'B,™" in 
this circuit when it is acting alone. The 
vector sum of O’B,"' and O’B,"" is deter- 
mined by laying off from B,” the vector 
BL" B, equal and parallel to o'B I, Now, 
the current which the electro-motive force 
E' will set upin the circuit OA, when it 
is acting alone upon the whole system is 
represented in value by the vector 
O’'B,. When the final summation is 
taken this vector must be vectorially sub- 
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tracted from the sum O'B, of the vectors 
O'B,! and O'B,™!. In doing this we 
simply take the vector distance B! B, 
since this is equal to the vectorial differ- 
ence of 0’B,' and O'B,. 

In like manner, the final current flowing 
in the circuit OA, is determined by tak- 
ing the sum O’B, of the vectors O'B,! and 
O'B,"; then connecting the points 
BY and B, we have the vector length 
B;'R, equal to the final current flowing 
in OA, The current which will be main- 
tained in the third circuit when all three 
generators are acting synchronously is the 
resultant of three partial current vectors, 
O'B,!, O'B and OB. Their resultant 
is obtained by taking the sum of O’B,' and 
O'B," and subtracting this sum from 
the vector O'B,"". When this is carried 
into effect we have as the resultant the 
vector distance BB. 

Again, the resultant electro-motive 
forces acting at the terminals of the sev- 
eral circuits are found in much the same 
way. When E' is acting alone it causes 
an electro-motive force equal to A,'A' to 
be apparent at the terminals of the cir- 
cuit OA, and when E"! is acting alone it 
causes an electro-motive force equal to 
O'A,"' to he apparent at the terminals of 
the same circuit ; and, finally, when E ig 
acting alone, it causes an electro-motive 
force O'A, to be apparent at the ter- 
minals OA,. The resultant electro-motive 
force which appears at the terminals 
OA, (when all these effects are taken into 
account) is obtained by taking the vector 
sum of the vectors O'A," and 05i and 
subtracting from this sum the vector 
A, Al, 

In Fig. 108 this has been accomplished 
by laying off the vector A, A, equal and 
parallel to the vector O'A,", and from the 
point A, laying off the vector A,O equal 
and parallel to O'A;"". The vector dis- 
tance OA! will now be equal to the elec- 
tro-motive force appearing at the ter- 
minals OA, under the final conditions, 
since A,'O is equal to the vector sum of 
O'A, and O'A, and OA! is equal to 
the vector differences of AO and ATAI, 

By a similar process the electro-motive 
force which finally appears at the ter- 
minals of the circuit OA, is determined 
by subtracting from the vector A,A! the 
sum of the vectors O’A;! and O'A, In 
Fig. 108 this is shown by laying off from 
the point A." the vector Ata, equal and 
parallel to OAS) and from A, the vector 
A,O equal and parallel to O’A,!. The dis- 
tance OA" is therefore the desired re- 
sultant. 

It is interesting here to note that the re- 
sultants OA! and OA! meet at a common 
point O. This point is, in fact, the junc- 
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tion point of the three electro-motive 
forces which are impressed at the terminals 
of the three component circuits. That the 
electro-motive force acting on the third 
circuit meets the other vectors at this 
point is shown by laying off from As" the 
vector AJA, equal and parallel to 
O'A,', and from A, the vector A,O equal 
and parallel to O'A,. By this construc- 
tion the sum of O'A, and O'A, when 
subtracted from A, A™ brings the heel 
of the vector of the electro-motive force 
apparent at the terminals of the third cir- 
cuit down to the point O. 

Taking a final review of Fig. 108, we 
see that the heels of the vectors of the 
electro-motive forces of the three arma- 
tures emanate from the point QO’; that 
the heels of the vectors of the three elec- 
tro-motive forces which are apparent at 
the terminals of the three circuits join at 
the point O, and that the heads of the 
vectors common to each of the three cir- 
cuits meet at the points A’, A™ and 
A"! By this arrangement we have a 
completely closed — electro-motive-force 
diagram. Theoretically, this 1s to be ex- 
pected, and the graphical work confirms 
the theory. 

If we wish to determine the value of 
the electro-motive force bet ween the points 
A’ and A” of Fig. 104, we have only to 
measure the vector distance between the 
points A' and A" of Fig. 108, and if we 
wish to determine the difference of poten- 
tial between the points A’ and A! of 
Fig. 104, we have only to measure the 
distance A'A' of Fig. 108. 

dae as 
Electric Energy from Wind. 

From long and careful studies of the 
atmospheric conditions in northern Ger- 
many Herr M. G. Couz, of Hamburg, has 
taken up the question of the industrial 
application of the winds which are always 
abundant in that region. He has dis- 
covered a system of electric regulators to 
obviate the inconvenience of the variation 
in the velocity of the wind. To put his 
ideas in practice, Herr Couz appealed 
to F. Neumann, a manufacturer of wind- 
mills at Wittkicl, who put a large wind- 
mill at his disposition. The wheel had 
a regulator to keep its speed constant for 
a certain number of turns when the mini- 
mium velocity of the wind to keep it mov- 
ing at that speed had been exceeded. This 
wheel, which in a tempest can furnish 
30 horse-power, charges a large storage 
battery for electric lighting and power at 
Wittkiel. Some experiments were made 
last September, and the results surpassed 
all expectation. These experiments, 
which were admirably conducted, make it 
possible to hope that small localities will 
be able to secure electric light and power 
from the wind at almost no cost. The ex- 
pense of establishing such an installation 
is extremely small in comparison to the 
immense advantages which it secures. 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER IV—-ELECTROLYSIS AND THEORIES OF ELECTROLYSIS. 


THE NEWER THEORIES OF ELECTROLYSIS. 


The theory of electrolysis which was 
held until a few years ago had to take into 
account the following facts: When a cur- 
rent is passed through a solution of an 
acid, hydrogen separates at the cathode 
and oxygen at the anode. This was true, 
in general, but there were some excep- 
tions as in the case of the electrolysis of 
a hot, concentrated, ‘solution of hydro- 
chlorie acid, where chlorine separated at 
the anode. If the solution of the acid was 
dilute the above statement may be taken 
as general. 

If a dilute solution of a base is elec- 
trolyzed, hydrogen separates upon the 
cathode and oxygen upon the anode, in the 
same way as if an acid was used. 

If a dilute solution of a salt is electro- 
lyzed, we will have different results, de- 
pending upon the nature of the salt which 
is used. If we select a salt of a metal which 
decomposes water, say of the alkalies or 
alkaline earths, we will have, on electrol- 
ysis, oxygen liberated at the anode and 
hydrogen liberated at the cathode. If, on 
the other hand, we electrolyze a salt of a 
metal which does not decompose water, 
as for example copper, we would have 
oxygen set free at the anode, and instead 
of hydrogen being liberated at the cathode, 
we would have metallic copper deposited 
upon this pole. 

Take first the case of an acid; say hy- 
drochloric acid. The hydrogen ions move 
with the current over to the cathode, give 
up their charge to it and escape as hydro- 
gen gas. The chlorine ions move against 
the current over to the anode, give up 
their negative charge, but donot escape 
as chlorine unless the solution is hot and 
concentrated. The chlorine acts upon the 
water in the sense of the following equa- 
tion, 


H,O + 2C] = 2HC1+ 0, 


forming hydrochloric acid and setting oxy- 
gen free. Two atoms of oxygen combine, 
forming a molecule, which then escapes as 
ordinary gaseous oxygen; the hydrochloric 
acid remaining in the solution again un- 
dergoes electrolysis as described above, and 
the process is continuous. Take the case 
of a base; say potassium hydroxide. The 
hydroxyl ions move against the current 
over to the anode, give up their negative 
charges bo it, and can not escape as oxygen 
and hydrogen, but two hydroxyl groups 


PART II. 


react forming a molecule of water and free 
oxygen, thus: 

2(O1H) = HO + 0. 
The potassium cation moves with the cur- 
rent over to the cathode, gives up its 
charge and becomes a potassium atom. A 
potassium atom can not, of course, exist in 
the presenceof water without acting chem- 
ically upon it, in the sense of the follow- 
ing equation: 

K+ HO = KOU+ 

forming potassium hydroxide and set- 
ting hydrogen free. Two atoms of hydro- 
gen then combine, forming a molecule, 
which escapes as ordinary hydrogen gas. 
The potassium hydroxide formed under- 
goes electrolysis as above described, and 
this process, like that where an acid was 
employed, is a continuous one. 

Take, finally, the electrolysis of a salt. 
Here we have two cases to deal with, as 
has already been stated. Take first the 
simpler case, where the metal in the salt 
does not decompose water—say copper sul- 
phate. The copper cation moves to the 
cathode, gives up its charge and separates 
as metallic copper. The SO, anion moves to 
the anode, gives up its charge, but can not 
escape. It acts upon a molecule of water, 
thus: 


ILO + SO, = IESO, + 0, 
forming oxygen which escapes, and gen- 
erating sulphuric acid, which remains in 
the solution as such if platinum electrodes 
are employed, or acts upon the electrodes 
if copper or a similar metal is used, 
forming the sulphate again which then 
undergoes electrolysis, as above described. 
If copper electrodes are used, this process 
also is continuous. 

Let us now take the salt of a metal 
which decomposes water—say potassium 
sulphate. The anion SO, passed to the 
anode, and the process at this electrode is 
exactly as just described, but a very differ- 
ent condition obtains at the cathode. The 
ion potassium moves to the cathode, gives 
up its charge and becomes an atom. This 
reacts with water, as in the case where a 
base was electrolyzed, forming potassium 
hydroxide and setting hydrogen free. 
The potassium hydroxide formed at the 
cathode reacts chemically with the sul- 
phuric acid formed at the anode, and gives 
potassium sulphate, which then under- 
goes electrolysis again as just described. 
This would continue until all the water 
present had been decomposed. 


The essential feature of this theory is 
that water is decomposed by the produots 
of electrolysis, either at the anode as in 
the case of an acid; or at the cathode in 
the case of a base; or at the anode in the 
case of a salt whose metal does not decom- 
pose water; or at both the anode and cath- 
ode in the case of a salt whose metal does 
decompose water. The leading feature to 
bear in mind is that the water ts not de- 
composed by the current directly, but that 
the decomposition of water ts a secondary 
process, being effected by the primary 
products of electrolysis, which separate at 
the poles and then act chemically upon the 
water present, liberating either oxygen or 
hydrogen gas. 


THIS THEORY NOT SUFFICIENT TO-DAY. 


The theory which has just been discussed 
seems to account so satisfactorily for all 
the facts that we would naturally ask, 
why look farther for a new or different 
theory? The above theory was sufficient 
for nearly a half-century, but facts have 
been discovered in the last few years 
which show that it is no longer tenable. 

In the first place it has been shown that 
although hydrogen and hydroxy] ions can 
not exist in the presence of each other 
uncombined to any large extent, yet water 
is always slightly dissociated. The best 
results seem to indicate that about one 
molecule of water in every million exists 
in the form of ions. The discovery of 
this fact very appreciably complicates the 
whole problem of electrolysis, since we 
have to take imto account not only the 
cations and anions which come from the 
electrolyte, but also those which come 
from the dissociated water which is always 
present. Take the case of a very simple 
salt like sodium chloride. Around the 
cathode we not only have sodium cations, 
but also hydrogen cations; and around the 
anode not only chlorine anions, but hy- 
droxyl anions. The question is, then, when 
the current is passed, which cations and 
which anions will give up their charges? 
It is obvious that that kind of cations and 
anions which hold their charges less 
firmly will give them up. According to 
the theory which we have just considered, 
these are the sodium cations and the 
chlorine anions. But this theory would 
also have these ions, which hold their 
charges less firmly than the hydrogen and 
hydroxyl ions, and therefore give them 
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up, take the charges from the hydro- 
gen and hydroxyl ions, respectively, be- 
coming sodium and chlorine ions again. 
This theory, therefore, contains, in the 
light of recent experimental discoveries, 
a self-evident contradiction, and can no 
longer be regarded as satisfactory. 


THE PRESENT THEORY OF ELECTROLYSIS. 


It is a very much simpler matter to show 
that a prevailing conception is not tenable 
than to propose a theory which will accord 
with all the facts known, and predict rela- 
tions as yet undiscovered. It is obvious 
from the above, that we must abandon the 
theory of electrolysis which involves the 
secondary decomposition of water, and 
look about for a more satisfactory explana- 
tion. We shall take up first the theory of 
electrolysis which is held to-day, and then 
look to the experimental evidence upon 
which it is based. 

When a current is passed through a 
solution of hydrochloric acid, we have the 
hydrogen ions moving toward the cathode, 
and chlorine ions toward the anode. These 
are experimental facts, which are inde- 
pendent of any theory. We have, then, 
around the cathode, hydrogen ions from the 
dissociated acid, and also hydrogen ions 
from the dissociated water. Since, however, 
any hydrogen ion is just like any other 
hydrogen ion, it does not maiter which 
we regard as giving up its charge to the 
cathode and escaping as gaseous hydrogen. 
Around the anode, however, we have two 
different kinds of anions—chlorine from 
the dissociated acid and hydroxy] from the 
dissociated water. Which will give up its 
charge to the pole? Obviously, the one 
which holds it less firmly. According to 
the old theory, it was the chlorine, but 
according to the new it is the hydroxy]. 
Two hydroxyl anions lose their negative 
charges and then form a molecule of 
water and set oxygen free which escapes 
from the solution. The chlorine anions 
suffer no change at the pole; they simply 
serve to carry the negative current to 
this electrode, and reform hydrochloric 
acid with the hydrogen ions of the water. 

If we are electrolyzing potassium hy- 
droxide, the facts are that potassium ions 
move toward the cathode, while hydroxyl 
ions move toward the anode. Around the 
cathode we have, then, two kinds of cations 
—potassium, coming from the hydroxide, 
and hydrogen, coming from the dissociated 
portion of the water. Around the anode, 
however, we have only one kind of anions 
—hydroxyl coming from the dissociated 
base, and hydroxyl coming from the disso- 
crated water. The case is the reverse of 
that which exists when an acid was em- 
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ployed. In the latter case there was a 
common cation, hydrogen; in the case of 
a base a common anion, hydroxyl. 

When a current is passed through a 
solution of a base the hydroxyl anions 
give up their charges to the anode, and 
form water and oxygen. At the cathode 
the old theory said it was the potassium 
ions which gave up their charges, while 
the new says it is the hydrogen ions from 
the dissociated water. The potassium 
cations serve to carry the positive cur- 
rent to the cathode, and form again at 
this electrode potassium hydroxide with 
the hydroxyl ions of the water. 

The electrolysis of a salt is a little more 
complicated, but presents no serious diff- 
culty. ‘Take sodium chloride, whose ions 
are sodium which move to the cathode, 
and chlorine which move to the anode. 
We have two kinds of cations around the 
cathode, sodium and hydrogen; and two 
kinds of anions around the anode, chlorine 
and hydroxyl. At the cathode the hydro- 
gen ions give up their charges and escape 
as gaseous hydrogen; the potassium 
cations forming potassium hydroxide with 
the hydroxyl ions from the water. At the 
anode the hydroxyl anions give up their 
charges, forming water, and oxygen which 
escapes; the chlorine anions forming hy- 
drochloric acid with the hydrogen ions 
from the dissociated water. The base 
formed at the cathode can then react with 
the acid formed at the anode and regen- 
crate the salt. 

It will be observed that this theory 
differs fundamentally from the one which 
was held for such a long time, in that it 
represents the decomposition of water as 
being effected directly by the current. 
We have here the primary decomposition 
of water in electrolysis, while the older 
theory represented the decomposition of 
water as a secondary process, produced by 
the products of electrolysis acting chem- 
ically upon the water. 

It should be observed that this theory 
of electrolysis resembles in a striking man- 
ner the very early theories, in that it rep- 
resents the water as being decomposed 
directly by the current—the electrolyte 
simply serving to carry the current 
through the solution, or, as it was said, to 
make the water a conductor. The new 
theory, of course, incorporates much that 
was not contained in the old, having the 
advantage of a half-century of investiga- 
tion on these and similar problems. 

It is, as we have said, not such a diffi- 
cult matter to propose a theory as it is to 
test its truth. How can the theory which 
we have just considered be tested experi- 
mentally ? 
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TESTING THE PRESENT THEORY OF ELEO- 
TROLYSIS. 


The theory with which we are now 
dealing could be readily tested experi- 
mentally, if we had some means of deter- 
mining in any given case which of two 
ions would give up their charge most read- 
ily. Such a means has been furnished by 
Le Blanc, to whom we owe the whole 
theory which we have just described. 

If we attempt to pass a current through 
a solution of any electrolyte, the result 
will be dependent upon the electromotive 
force of the current. If this is below a 
certain value the current will flow for an 
instant and then cease to flow, as can be 
shown by interposing a galvanometer in 
the circuit of the current. When the cur- 
rent has reached a certain electromotive 
force, which varies for different electro- 
lytes employed, it will flow continuously, 
and electrolysis will take place, as already 
described. This minimum electromotive 
force, which will just drive the current 
continuously through the solution of the 
electrolyte, is known as the “Polarization 
minimum,” or “Decomposition value” of 
the substance in question. It means that 
this electromotive force, or potential, is 
required to cause the particular ions with 
which we are dealing to give up their 
charges. By studying the decomposition 
values of different electrolytes, including 
acids, bases, and salts, we obtain exactly 
the data which we need to test this theory 
—we learn the relative ease with which the 
different ions give up their charges. A 
few of the decomposition values of the 
more common acids, bases, and salts, in 


normal solution, are given below: 
Decomposition 
Value. 


Sulphuric acid...........00c cee eee 1.67 volts. 
Nitric ae ee eee E ASA 1.69 *" 
Phosphoric * ........ cece neee cee 17 
Monochloracetic acid.............. 1.7 ie 
Dichloracetic OSS aces tered OO 166 “ 
Malonic E E us Sette que 169 *" 
Sodium hydroxside............. ... 169 «= 
Potassium “ oi. ieeeccer veces 1.67 * 
Ammonium “ Sates E eras Ot 
Barium nitrate.................000- 225 “ 
Strontium “Soo... wc... eee eee ee 2.28 ** 
Calcium "ya waevntta denen 211 “ 
Potassium * ............ ccc cae 2.17 © 
Sodium Bn Aa N S 2.18 " 


These are the facts. Let us now see 
what bearing they have upon the theory 
in hand. According to this theory the 
electrolysis of any one salt is the same 
process as the electrolysis of any other 
salt, since the ions from the salt simply 
carry the current, while it is the hydrogen 
and hydroxyl ions from the dissociated 
water which give up their charges to, and 
separate at the poles. The decomposition 
values of salts are the decomposition 


184 


values of hydrogen and hydroxyl ions, 
at the concentrations which obtain, and 
should be practically the same for all 
salts. The above results for the decompo- 
sition values of salts show that fact and 
theory are in satisfactory accord. 

Take the case of acids. These disso- 
ciate into hydrogen cations and into 
anions whose nature depends upon the 
acid used. Take nitric acid; the hydro- 
gen cations move to the cathode, give up 
their charges and escape, as we have 
seen. The anions move to the anode, 
but do not give up their charges; the 
hydroxy! anions from the water give up 
their charges instead ; an equal number of 
hydrogen ions from the dissociated water 
remaining in solution and reforming 
nitric acid with the anions. There 
must, therefore, be a constant decomposi- 
tion value for acids, which corresponds to 
the potential required to discharge hy- 
droxyl ions on the one hand and hydrogen 
ions on the other, under the conditions of 
concentrations which obtain. Such is seen, 
from the decomposition values of acids 
given above, to be the case. This corre- 
sponds to about 1.7 volts for normal solu- 
tions of acids. 

The facts and theory agree so well with 
acids, we should naturally turn next to 
bases. These yield hydroxyl ions which 
give up their charges to the anode, form 
water, and oxygen which escapes. The 
cations move to the cathode, but do not 
give up their charges; the hydrogen ions 
from the water giving up their charges 
instead. We have here exactly the same 
processes taking place as in the electrol- 
ysis of acids, and the decomposition values 
of bases should be the same as that of 
acids of the same concentration, since they 
are the decomposition values of hydrogen 
and hydroxyl ions, the product of whose 
concentration is a constant. Facts and 
theory, therefore, agree as well in the case 
of bases as of acids and salts. 

There is, however, still one more point 
which must be considered in connection 
with the decomposition values given above, 
in order that the line of reasoning from 
these values may be complete. 

“Acids* and bases of the same concen- 
tration must have the same decomposition 
values, as we have seen, because the prod- 
uct of the number of hydrogen and 
hydroxy! ions in such solutions must, 
from the law of mass action, always re- 
main constant. It is, however, quite dif- 
ferent with a salt. At the cathode, hydro- 
gen is liberated and a base is formed, 
which means an increase in the number 


*From ‘Elements of Physical Chemistry,” by H. C. 
Jones, which will appear in the near future. 
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of hydroxyl ions around this pole; and, 
similarly, the formation of an acid 
around the anode inereases the number of 
hydrogen ions around the anode. Since 
the product of the number of hydrogen 
and hydroxyl ions which can remain in a 
solution is a constant, an increase in the 
number of hydroxyl ions means a decrease 
in the number of the hydrogen ions pres- 
ent around the cathode, and, similarly, an 
increase in the number of hydrogen ions 
around the anode would diminish the 
number of hydroxy] ions around this pole. 
Both of these influences would increase 
the decomposition value. 

Here, again, theory and fact are in 
perfect accord. A comparison of the de- 
composition values of acids and bases, with 
those of salts, will show that the latter are 
considerably larger than the maximum 
values for the former. 

The evidence for the present theory of 
electrolysis is, then, so satisfactory that we 
can not hesitate in accepting it as a highly 
probable explanation of what takes place 
when a current is passed through a solu- 
tion of an acid, base, or salt. 

The great difficulty which has been en- 
countered in dealing with a process, ap- 
parently no more complicated than the 
electrolysis of an acid, should be noted. 
It is a general fact that Nature deals out 
her truth with a sparing hand, and only 
as the reward of an enormous amount of 
labor. 

THE ELECTROLYTIC SEPARATION OF THE 
METALS. 

There are one or two other matters 
which must be considered before this 
chapter is closed, since they are of the 
very deepest significance for the practical 
electrochemist. It is not only possible to 
deposit many of the metals from their 
ores by means of the current, but to sep- 
arate the metals from one another electro- 
lytically. In obtaining the metals from 
their ores, or in purifying them after they 
have been obtained in a crude form, the 
conditions under which the electrolysis is 
effected are somewhat modified from case 
to case. The great problem here is to use 
electrodes which are not attacked by the 
products of electrolysis, and to so modify 
the conditions that “the yield” may be 
made as large as possible. For details in 
this connection reference only can be made 
to some comprehensive work.*, Suffice it 
to say that sodium, potassium, lithium, 
barium, calcium, strontium, aluminum, 
copper, silver, gold, platinum, and many 
other metals are now readily obtained by 
electrolysis. 

The problem of electrolytic separation 
eee ee = e 


*Borchers’ Elektrometallurgie. 
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of the metals is of special interest in 
connection with the matters which we 
have just considered. If a current is 
passed through a solution containing sev- 
eral kinds of ions, all of these will take 
part in carrying the current; the amount 
carried by any one kind of ions depending 
upon the relative number of these which 
are present, and upon their velocity. 
When these reach the electrode, those with 
the lowest decomposition values will sep- 
arate first. If the difference in potential 
between the electrolyte and electrode is 
less than the decomposition value of any 
ion, this will not give up its charge. 

The decomposition values of the differ- 
ent ions are very different, and this makes 
it possible to effect electrolytic separations 
of the metals. A current of electromotive 
force just small enough to cause the ion 
with the lowest decomposition value to sep- 
arate, is used at first. The electromotive 
force of the current is then increased un- 
tii the decomposition value of the next 
ion ig reached, when it will separate, and 
so on. After all the ions of any given 
element have separated, the current will 
cease to flow until its electromotive force 
has been raised to the decomposition val- 
ue of the ion next in the series, so that it 
is not very difficult in practice to so regu- 
late the conditions that good quantitative 
separations can be effected. 

It haa, however, been clearly recognized 
that current strength or current density is 
an important factor in electrolytic separa- 
tions, since it conditions the number of 
ions which will separate in any given 
time. If the density is great, the ions are 
rushed over to the electrode so rapidly that 
time is not given for all the more easily 
discharged ions to reach the electrode by 
diffusion, ete., and some of the ions with 
higher decomposition values may separate. 
The result is that under these conditions 
only partial separations are secured. 

From the study of the decomposition 
values of the ions by Le Blanc, Freuden- 
berg, and others, in Ostwald’s laboratory, 
the whole subject of the electrolytic sep- 
arations of the metals was opened up. 

The electrolytic action of the current 
has also been applied to organic com- 
pounds with some remarkable results. 
Organic acids, as has been stated, disso- 
ciate into a hydrogen cation and an anion 
which comprise the remainder of the 
molecule. As is well known, organic an- 
ions are always complex, and in many 
cases are very complicated groups. These 
groups, when they separate at the anode, 
are gencrally incapable of existence 48 
such, and either combine with one another 
and form new products, or break down in- 
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to simpler substances. Thus, the anion of 


acetic acid, CH,COO, holds its charge 
less firmly than hydroxyl, and when it 
arrives at the anode it gives up its charge, 
and then, being incapable of existence as 
such, breaks down in the sense of the fol- 
lowing equation: 


2CH,CO, = C,H, + 2CO,. 
The anion of propionic acid breaks 
down as follows: 


2C,H,CO, = C,H,COOH + CH,. 

The electrolysis of organic bases has 
yielded similar results in the few cases 
which have been studied. The cation of 
the organic base is too complex to exist 
uncharged, and when it gives up its charge 
reactions take place, giving rise to new 
products. The electrolysis of organic 
acids has already become an important 
means of effecting the synthesis of or- 
ganic compounds, and an examination of 
the literature will show that the results 
already obtained are not only of scientific 
value, but have found their way into the 
factories as means of synthesizing organic 
dyestuffs and the like. 

The electrolysis of organic compounds 
is not limited to the acids and bases, but 
has been extended to other classes of sub- 
stances, such as the esters. Thus, when 
the monoethyl ester of malonic acid, or 
rather the potassium salt of this ester, is 
subjected to electrolysis, the following re- 
action takes place: 

2CH, COOK _CH,COOC,H; 

COOC,H, CH,COOC,H; 
+ 200, + 2K. 
From the monoester of a dibasic acid, the 
diester of a dibasic acid richer in carbon 
was thus obtained. Walker found that 
this was a more or less general method for 
passing from one dibasic acid to another 

richer in carbon atoms. 

The application of electrolysis to or- 
ganic compounds has been just fairly be- 
gun, and from what has already been ac- 
complished, it seems probable that much 
of interest to the man of science and also 
to the practical electrician, will be discov- 
ered in this field. 

We have here, then, both in inorganic 
chemistry and in organic, important 
branches of industry developed directly 
out of investigations undertaken and car- 
ried out in the interest of pure science. 
Indeed, this is almost invariably the order 
of progress. The investigator works and 
discovers the truth purely for its own 
sake, just because he desires to know what 
it is. The practical man applies the 
knowledge thus obtained, often, however, 
adding greatly to it, to the welfare of the 
human race. The importance not only of 
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accurate scientific knowledge, but of sci- 
entific investigation in the factory and in 
the shop, is being felt to such an extent 
that it has become an absolute necessity ; 
and we see to-day in the large German, 
and other factories, investigation being 
carried on to an enormous extent. There 
is one chemical factory in Germany where 
more than 100 trained chemists are em- 
ployed to carry out investigations alone, 
and many others with a smaller number; 
and this suggests another thought. The 
men selected to carry out investigations 
in the great factories and shops in the 
world are not men who have had a nar- 
row, one-sided training, in a few things, 
but those who have had broad training 
along purely scientific lines. It is now 
fully recognized that men who have been 
trained first in pure science are best 
equipped for any line of technical work. 
In a word, the proper place to lay the 
foundation for the career of the practical 
man is in the University. 

The next chapter will deal with the ve- 
locities with which the ions move through 
solutions, and some of the methods for 
determining these velocities. 

eee ee 
Finsen Light Treatment of Lupus. 


A department for the treatment of 
lupus vulgaris has been opened at the Man- 
chester and Salford Hospital in England. 
At present one are lamp of about 30,000 
nominal candle-power has been installed, 
but by an arrangement of collectors four 
patients can be treated at the same time. 
The collectors are made of Siberian rock 
crystal filled with distilled water. The 
portion of the skin being treated is com- 
pressed with two pieces of glass set in 
a metal frame, between which a constant 
stream of cold water is kept running. 
The pressure is to remove the blood from 
the skin, while the flow of water helps to 
further keep the skin cool. About a quar- 
ter of a square inch is treated for about 
50 minutes; antiseptic ointment is then 
put on, and in a few days the skin is 
completely healed. Twenty patients can 
be treated each day, and although the 
treatment has been in operation for only 
a month, 34 patients are waiting for a 
vacancy. 


_— 
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The Elberfeld-Barmen suspension rail- 
way is being operated successfully. There 
are 26 cars in use at the present time and 
new cars are being made. The cars are 
running on intervals of about two and one- 
half minutes and are occasionally over- 
crowded. The doors can not be opened 
before the conductor has released the elec- 
tromagnetic bolt. 
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High-Speed Electric Traction Experi- 
ments in Germany. 


F. H. Mason, United States Consul- 
General at Berlin, reports as follows upon 
some traction experiments to be made in 
Germany: There was organized at Berlin 
on October 10, 1899, a so-called “Studien 
Gesellschaft,” or “company for experi- 
ments,” in high-speed traction. This 
company, which has for its president, 
Dr. Schulz, chief of the Imperial Rail- 
way Administration, includes as members 
the General Electric Company, of Berlin, 
Messrs. Siemens & Halske, the great ma- 
chine builders Borsig, Krupp, Halzmann 
and Van der Zuypen & Charlier, besides 
several banks, which undertook to supply 
the capital of 750,000 marks ($178,500) 
for the necessary expenses of construction. 
The Studien Gesellschaft thus represents 
the foremost scientific and mechanical 
ability of Germany. After more than a 
year of study and experiment with motors, 
conductors, and especially the task of 
taking up an electrical current by a motor 
car moving at high speed, Director Rath- 
enau, of the General Electric Company, 
in January of this year, had a formal in- 
terview with the German Emperor, in 
which he submitted a plan for using as an 
experimental electric line the military 
railway leading southward from Berlin 
to Zossen, a distance of 30 kilometres 
(18.6 miles). The proposition of Mr. 
Rathenau was promptly and fully ap- 
proved, and from that moment the whole 
scheme has had the active support of the 
Imperial Government. The line to Zossen 
is now in process of preparation for the 
trials, which, it is expected, will begin in 
August or September. For these experi- 
ments two motor cars will be, or have 
heen, built—one by the General Electric 
Company, the other by Messrs. Siemens 


& Halske. Each will carry about 50 pas- 
sengers, and efforts will be made to attain 
a speed of from 125 to 150 miles an hour. 
Meanwhile Messrs. Siemens & Halske 
have been making some preliminary tests 
on a short provisional line, which was 
built for experimental purposes a year or 
two ago, at their works at Lichterfelde, 
near Berlin. The motive of these prelim- 
inary trials has been to test the important 
but hitherto undemonstrated point whether 
a motor car moving at a speed of 100 
miles an hour or more will take the cur- 
rent readily from a three-phase line. 
——-2o 


Between Liverpool and Manchester, 
‘ngland, the monorail electric road is 
now assured. The committee of the House 
of Commons, to which the matter was re- 
ferred, has sanctioned the enterprise, and 
the House of Lords gave its consent some 
time ago. 
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THE ELECTROMAGNETIC EFFECTS OF 
MOVING CHARGED SPHERES.* 


BY EDWIN P. ADAMS. 


The magnetic effects due to moving 
charges were first shown experimentally 
by Professor Rowland ¢ in 1876. Dr. E. 
Lechert in 1884, thinking that the im- 
portance of the experiment rendered its 
repetition desirable, did so, but with nega- 
tive results. Insufficient data regarding 
his experiment make it difficult to point 
out the cause of his failure to obtain the 
effect. Since then, Professor Rowland’s 
results have been fully confirmed by Pro- 
fessor W. C. Roentgen$ in 1885; by 
Rowland and Hutchinson || in 1889; and 
by Professor F. Himstedt $ later in the 
same year. 

The next experimental attack upon this 
problem was by M. V. Cremieu** at Paris 
in 1900-1. His experiments were orig- 
inally undertaken to determine whether a 
changing magnetic field exerts a mechan- 
ical force upon an electrically charged 
body. The negative results obtained led 
him to undertake a series of experiments 
on the magnetic effect of moving electric 
charges. The results of these experiments 
are apparently all opposed to the results 
obtained by the above observers. The 
data which have thus far appeared do not 
give sufficient details to render it certain 
that positive results should have been ex- 
pected. Cremieu himself states that he 
is convinced that the effect does not exist. 

The great importance of the experiment 
would seem to render further investiga- 
tion desirable, and the present paper con- 
tains a description of an experiment with 
this end in view. 

All previous experiments have been 
made with rotating disks. With one ex- 
ception the direct effect of a charged ro- 
tating disk upon a magnetic needle has 
been examined. The exception referred 
to is the method employed by Cremieu in 
one of his experiments, where he sought 
to observe the inductive effect of charging 
and discharging a rotating disk upon a 
neighboring coil of wire in circuit with a 
sensitive galvanometer. 

The use of charged spheres was sug- 
gested by Professor J. J. Thomson ¢+ in 
1881, and he gives a calculation of the 
magnetic force which would be produced 
by the motion of a sphere charged to the 


*From the American Journal of Science. 

tAmerican Journal of Science (3), xv, p. 30, 1878. 

t Rep, d. Phys., xx, p. 151, 1584. 

§ Sitz. d. Berlin Akad., p. 198, 1885. 

i Phil. Mag. (3), xxvii, p. 445, 1889. 

"Wied, Ann., xxxviii, p. 560, 18-9. 

*ë Comptes Rendus, CXXX, p. 144, esxxi, p. 578; cxxxi, 
p. 797; exxxii p. 327. 

tt Phil. Mag., xi, p. 236, 181. 
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highest possible potential. In many re- 
spects this seems the most natural method 
of procedure, and was adopted in this ex- 
periment. The description of the appa- 
ratus employed follows. 

A hollow brass shaft, AA (Figs. 1 and 
2), is separated into two portions by the 
hard wood bar B. The shaft turns in fibre 
bearings, and the pulley and belt at D, 
Fig. 2, communicate power from the coun- 
tershaft FF. The spheres which carry 
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glass plate. The whole needle-system is 
suspended by a quartz fibre, 32 centimetres 
in length. 

The magnetometer tube H is carried in 
a brass collar P, which is screwed to the 
brass plate M. This plate is provided 
with leveling screws, and rests on the 
board shelf N, supported at its ends on 
two brick piers. Underneath the leveling 
screws are placed pieces of felt, to take up 
any mechanical vibrations. By means of 


Fia. 1.—DIAGRAM OF APPARATUS FOR STUDYING ELECTROMAGNETIC EFFECT OF MOVING 
CHARGED SPHERES, 


the electric charges are spun out of shect 
copper into hemispheres, soldered to- 
gether. There are two sets of spheres, 16 
in each set. Brass rods pass through the 
hollow spheres, and are soldered to them. 


These brass rods are screwed into collars . 


carried on the axle. The two sets of 
spheres are thus insulated from each other 
by the hard wood bar, eight centimetres in 
length. The electricity is communicated to 
the two portions of the axle by the copper 
brushes CC, Fig. 2, and the spheres, being 
in contact with the axle, thus become 
charged themselves. 

The speed-counter E, Fig. 2, is directly 
attached to one end of the axle. The gear- 
ing is so proportioned that one revolution 
of the crown-gear and dial I corresponds 
to 500 revolutions of the axle. 

The magnetic system upon which the 
direct effect of the moving charged spheres 
is observed, is enclosed in the brass tube 
H, closed on the bottom by a glass plate 
coated with tin-foil. This tin-foil is cut 
into strips parallel to the axle for the 
purpose of preventing conduction currents 
flowing in it in a direction in which they 
could cause a deflection of the needle. The 
necdle-system is carried on a piece of 
mica, 7.5 centimetres long and 1.25 cen- 
timetres wide. Pieces of well-hardened, 
magnetized watch-spring are cemented at 
the lower edge and near the upper edge 
of the mica so as to form an astatic sys- 
tem. The needles are placed perpendicu- 
larly to the axle. The mirror is also ce- 
mented to the mica, a little above its cen- 
tre, and is observed through an opening in 
the brass tube at S, covered with a thin 


control-magnets placed on the brass plate 
M any required degree of sensitiveness 
can be given to the needle-system. All 
metallic parts of the magnetometer tube 
and supports are earthed. A single turn 
of wire at K serves to determine the 
necdle-constant. The deflections are read 
by means of the telescope and scale T, 
placed at a distance of three metres from 
the mirror. 

Power for driving the spheres is fur- 
nished by a four-horse-power motor, at a 
distance of seven metres from the mag- 
netometer. A heavy iron casting, L, in 
front of the motor, gives additional 
screening of magnetic disturbances due 
to the motor. The motor is belted to the 
steel countershaft, FF, which turns in 
hangers placed along the cement floor. A 
rigid wooden framework is built up from 
the floor to carry the revolving spheres. 
The axle AA is at a distance of one metre 
from the floor. The brick piers which 
support the magnetometer are entirely 
separate from the floor and from the 
the framework which carries the spheres. 

The electricity for charging the spheres 
is furnished by the battery of 10,000 stor- 
age cells used by Professor Trowbridge 10 
investigations in spectrum analysis, etc., 
and which has been described by him m 
the American Journal of Science. The 
battery is on the third floor of the labo- 
ratory, while the apparatus for this experl- 
ment was sct up in the basement. The 
wires leading down from the battery are 
well separated from cach other and from 
surrounding walls, except for a short dis- 
tance, where they are earried in thick- 
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walled glass tubes. A commutator is in- 
serted to reverse the sign of the charges 
of the spheres. 

A good deal of difficulty was met with 
due to the wind produced by the revolving 
spheres. These have a velocity of about 
three miles a minute, and the wind wassuffi- 
cient toshake the shelf supporting the mag- 
netometer so that it was impossible to take 
readings owing to the continual vibration 
of the needle-system. This made it neces- 
sary to build a shield around the spheres 
to keep the wind from blowing directly 
on any part of the magnetometer support. 
In order to bring the needles as close as 
possible to the spheres, the top board of 
the shield has a hole cut in it into which 
the lower end of the magnetometer tube 
is placed. The hole is closed on the 
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observed. This was not due to direct 
electrostatic effect, but to the rush of cur- 
rent flowing in to charge the spheres. It 
is only an instantaneous effect, the needle 
coming back to its original position of 
equilibrium almost immediately. This 
deflection was entirely gotten rid of by 
inserting a large water-resistance in series 
with the battery. With this resistance in, 
and the spheres at rest, no effect could be 
observed on the needle when the spheres 
were charged, or when the charge was re- 
versed in sign. 

When the spheres were sct revolving, 
and the electrification was reversed, a 
distinct deflection of the needle was pro- 
duced. It was difficult always to get 
satisfactory readings of this deflection 
due to slight changes in the speed and the 


Fic. 2.—DETAILS OF APPARATUS. 


bottom by a very thin glass plate, which 
the spheres just clear when revolving. 

Not the slightest movement of the 
needle could be observed when the motor 
alone was run, or when the motor and 
steel-shaft along the floor were run. But 
the cutting of the carth’s magnetism by 
the brass axle was sufficient to produce a 
deflection of several centimetres. As long 
as the speed remained perfectly constant 
this gave no trouble. But if the speed 
varied by even a small amount this was 
very troublesome, and was one of the 
principal sources of error in the experi- 
ment. ` 

The two sets of spheres are charged 
oppositely, one being connected to the 
positive pole of the battery and the other 
fo the negative pole. On charging them, 
while at rest, a very small deflection was 


consequent change of the zero-point. But 
the qualitative effect was unmistakable. 
The deflection was in the direction to be 
expected; that is, a positively charged 
sphere gives rise to a magnetic force in 
the same sense as a current flowing in the 
direction of motion. 

At first sight there seems to be a possi- 
ble alternative explanation of this effect. 
It may be that the charges are continually 
swept off from the rapidly moving spheres 
by their motion through the air, and that 
thus a continual flow of electricity is pro- 
duced in the wires which connect the 
battery to the spheres. But the strength of 
such a current, if it existed, would be far 
too small to produce the observed effects 
owing to the very large resistance of the 
water in series with the battery. With 
this consideration, and the absolute regu- 
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larity with which the effect was observed, 
there appears to be no reasonable doubt 
that this is an actual magnetic effect due 
to moving charges. 

All observations were made between the 
hours of one and five in the morning. It 
was impossible to get any satisfactory 
readings in the daytime, owing mainly to 
the magnetic disturbances produced by 
the electric cars. Furthermore, the speed 
of the motor was more constant at that 
time than during the day, since the load 
on the mains of the power plant varied 
less. It was found most satisfactory to 
have the sensitiveness of the needle such 
that a deflection of 5 to 15 millimetres was 
produced on reversing the electrification. 
Much greater sensitiveness could easily 
have been obtained, but the zero-point 
varied so much that the readings were 
less reliable. The speed used was about 
50 revolutions per second. At this speed 
no trouble was experienced from wind or 
from vibrations communicated directly to 
the magnetic system. But when the speed 
exceeded 60 revolutions per second the 
necdle began to vibrate sufficiently to 
make observations difficult. 

The following is the method used in 
taking a series of readings. The motor 
was started, and the time of 2,500 revo- 
lutions of the axle determined. The 
spheres were then charged; two elonga- 
tions of the needle on one side of the zero- 
position were read, and one on the other 
side; the electrification was then reversed, 
and similar readings taken. Sometimes 
the readings were not taken until the 
needle had come nearly to rest, and its 
new equilibrium position estimated. This 
was repeated until about 10 reversals had 
been made. The speed was then again 
determined. The average of the deflec- 
tions, and the average of the two values 
of the speed were taken as representing 
the series. The needle constant was de- 
termined before and after a number of 
series. 

An attempt will be made in the follow- 
ing to compare the results obtained with 
the results expected from theory. From 
reasons which will appear later this com- 
parison can be regarded only as approxi- 
mate, and is given merely to show that the 
observed results are of the right order of 
magnitude. Rowland’s method of using 
the experiment to determine V, the ratio 
of the units, will be used. 

The magnetic force produced by a mov- 
ing charge, q, traveling at velocity v, is:* 

qes l 
H=” E : 
where p is the radius vector drawn from 


*J. J. Thomson, Phil. M as aah ARNIS STO 
Electrical Papers, vol. ii, D505." P. 236, 1881; Heaviside, 


188 


the charge to the point at which H is 
measured, and e is the angle between p 
and the direction of motion. This expres- 
sion holds only in case the velocity v is 
small compared with the velocity of light. 
This may also be taken as the magnetic 
force produced by a moving charged 
sphere, the charge being supposed concen- 
trated at its centre. The force acts in a 
direction perpendicular to p and to the 
direction of motion. 

The magnetic force at either the upper 
or lower needle, due to one of the spheres 
at any point in its path, is found as fol- 
lows: 

The two sets of spheres revolve in two 
parallel circles, distant b from each other. 
The plane of revolution is taken perpen- 
dicular to the plane of the paper, Fig. 3. 
The needles lie in one of the planes of 


revolution. The force at P due to the 
sphere at A is required. 

pa FA, 

b = OB. 

d = PB. 

c = OC = OA = radius of revolution. 


« = angle between p and tangent at A. 
= angle between vertical radius and 
radius to A. 


P= CHH e eV PF b cos ob 


cos ¢ = cos 0 


ee 
V ad? + b 
p= d+ 6? + c de cos 6 
d sin 6 
cos e = ———_ 
p 
a (d cos 6—c)*+ 3B 
sin ¢€=Aa a rO 
C+ &+ ct — de cos 6 


The force acts in a direction perpen- 
dicular to p and the tangent at A. The 
component of this force in the direction 
of the normal to the plane of revolution 
is required. Let Y be the angle between 
the direction of the force and the normal 
to the plane of revolution. 


dcos6—ce 


Cos y= SSS SS SE 
Vd cos 6 —c)*+ 8 
v = 2arceN 


where N is the number of revolutions per 
second. 
Hence: 


2x Neg (d cos0— e) 


Fi Ea - 


V[d@? + + e — 2de cos 0]? 


X is the component of the force at P 
in the direction of the axle due to the 
sphere at A. V is the ratio of the units. 
The capacity of the spheres and their po- 
tential are measured in electrostatic units. 

Fig. 4 is plotted from this expression, 
and shows how the force varies with the 
position of the spheres. The upper curve 
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gives the resultant force at the lower 
needle due to both sets of spheres, and 
the lower curve, which is nearly a straight 
linc, gives the force at the upper needle. 
Let the mean value of the force at the 
lower needle obtained by time-integration 
of the curve be: 


and the mean value of the force at the 
upper needle: 


Ir Nq 
y 


Then the effect on the needle will be 
the same as if constant forces of these 
magnitudes acted upon it. The same re- 
sult could be obtained by imagining two 
coils of wire passing through the centres 
of the two sets of spheres through which 
a current was sent in opposite directions 


B 


Fic. 3.— DIAGRAM OF MAGNETIC FORCES. 


of such a magnitude that the same 
amount of electricity passed any point 
per second as in the case of the charged 
spheres. 
Force at lower needle due to calibrating 
coil: 
27 Th? 
(h? + 2°) > 
h being the radius of the coil, and z its 
distance from the plane of the needles. 
Force at upper ncedle due to calibrating 


coll: 
2m | = (+ -) P,(co os 6)— 


r being the distance of the centre of the 
coil to the upper needle, and 6 the angle 
between the axis of the coil and r. 

Let M be the moment of the lower 


= 2r IC 


needle, and H the earth’s horizontal] mag- ` 


netic force at its centre; M’ and H’ the 
corresponding values for the upper needle. 
Let 6 be the angular deflection of the 
needle-system produced by the current in 
the calibrating coil, and ¢ the angular de- 
flection produced by the moving charged 
spheres. 


5(2) P,(cos 6; + 
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Kquating the couple acting on the 
needle-system due to the earth’s field to 
the couple acting on the needle-system 
due to the current in the calibrating coil, 
and putting M/M’ —1, we have: 

HM — H'M' _ 2xI(C—D) 


M tan 6 


Similarly, equating the couple acting on 
the needle-system due to the earth’s field 
to the couple acting on the needle-system 
due to the revolving charged spheres, we 
have: 


HM — H'M' _ 2xNq(A—B) 
M ~ Vtan ¢ 
Hence V= A—B Ng tan 0 
— C—D I tan ¢ 


Let ô be the scale deflection on revers- 
ing the current I in the calibrating coil, 
and A the scale deflection on reversing 


the charges of the spheres. Then: 
y A—B Ng 8 
~C=D I A 


d and d’, the distances of the centres of 
the lower and upper needles respectively 
from the axle, were determined by means 
of a cathetometer, the distance of the mir- 
ror from the centre of the axle being di- 
rectly measured, from which d and d’ were 
obtained. 

The current sent through the calibrat- 
ing coil for determining the needle con- 
stant was measured by a Weston milliam- 
meter. The value found was accurate to 
at least one-half of one per cent, which is 
sufficient for this purpose. 

The charge of the spheres is the most 
uncertain element in the quantitative de- 
termination, and it is this uncertainty 
especially which makes the method of re- 
volving spheres far less suitable for quan- 
titative work than the method of rotating 
disks, particularly as employed by Row- 
land in his second experiment. If a single 
set of spheres had been used, charged to 
the same potential, an equal opposite 
charge would have been induced on neigh- 


boring conductors which would have trav- 
eled with the charges on the spheres. It 
would have been difficult to determine 
just what the resultant effect should be. 
For this reason two distinct sets of 
spheres were used, charged oppositely, the 
spheres always keeping the same relative 
positions. It was then assumed that the 
only moving charges were those carried on 
the moving spheres. The capacity of the 
spheres was calculated on the assumption 
that they were the only conductors pres- 
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ent. The charge on any one sphere was 
calculated by the method of images, the 
charges on all the other spheres being re- 
garded as concentrated at their centres. 
We then have (Maxwell, vol. i, section 
159): 


+ q = charge of each sphere. 
+ P= its potential. 
a = its radius, 
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required to balance the attraction of the 
two disks, and g the acceleration of 
gravity,* 
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Fia. 4.—CURVE OF VARIATION OF FORCE WITH POSITION OF SPHERES. 


fafa etc., = the distance of the centres 
of the spheres from one 
another. 
Then the charge on any sphere is given 
by: 
2 


g=Pa—qa( | ae Tei 


where the odd subscripts refer to spheres 
of the same set and even subscripts to 
spheres of the other set. 

Numerous determinations have shown 
that the potential of the individual cells 
making up the battery averages is almost 
exactly two volts when freshly charged. 
On this basis, assuming perfect insula- 
tion, the potential used was 20,000 volts. 
It was thought best, however, to get a 
closer estimate of the potential, since the 
insulation was not perfect. This was 
measured by means of a guard-ring elec- 
trometer. If the radius of the movable 
disk is R, the inside radius of the guard- 
ring R’, D the distance between the mov- 
able disk and the fixed disk, W the weight 


The following determinations were 


made: 
D G P 
3.0 2.078 64.0 
2.5 2.780 62.0 
2.0 4.505 63.0 


tal trt) 


These values of the potential are in elec- 
trostatic units. To convert into volts 
multiply by 300, and the potential as 
measured by the electrometer is 18,900. 

As a further check the maximum spark- 
ing distance between two metallic spheres 
was measured. With polished brass 
spheres, 2.6 centimetres in diameter, this 
distance was found to be 0.58 centimetre. 
According to the observations of Baille,t 
this corresponds to a potential: 

P = 63 

Baille’s observations were with spheres of 
different sizes. In the region of a spark- 
length of this magnitude, he found that 


*Maxwell, volume i, section 217. 
+ J. J. Thomson, Recent Researches, p. 77. 
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spheres of three centimetres diameter 
gave nearly the same results as spheres 
one centimetre in diameter, so that his 
results for spheres of three centimetres 
diameter can be used with very small 
error for spheres 2.6 centimetres in diam- 


eter. . 
From these determinations, the value 
P= 63 


in electrostatic units is taken as the po- 
tential of the sphere. The great advan- 
tage in using a storage battery as the 
source of electricity is that one measure- 
ment is sufficient to determine the poten- 
tial. The battery when used was always 
freshly charged, and the variations in its 
potential from one experiment to another 
were very small. 

Substituting the following numerical 
values: 


Radius of spheres = 1.55 

c = 20.38 

d = 22.91 

a’ = 29.28 

b = 8.16 

x = 19.30 

h = 2555 

we find 

A-B = 1.541 
C-D = 0.000232 
q = 1.38 x 63 


Below are given the successive equilib- 
rium positions of the needle in six series 
of reversals, as an illustration of the re- 
sults that have been obtained: 


No. 1. No. 2. No. 8. 

63 165 130 
60 66 172 178 109 122 
64 76 188 223 122 130 
q1 79 200 220 112 130 
69 76 213 121 140 
69 146 156 
164 171 

162 


The needles were then moved a little 
closer to the spheres, giving: 


d = 22.47 
d' = 28.84 
A-B = 1.834 
No 4. No. 5. No. 6. 

92 114 164 108 84 
106 135 148 156 113 1I8 
120 135 148 149 108 155 
142 149 152 143 125 185 
164 19? 139 155 

147 


In all these cases, the first column gives 
the readings when the spheres directly 
under the magnetometer are positively 
charged, and the second column when 
they are negatively charged. In No. 1, 
the successive deflections are: 3, 6, 2, 12, 
5, 8, 10, 7, 7; giving an average of 6.7. 
In No. 4 they are: 21, 13, 0, 8, 18, 18, 9, 
19, —6, 10, —8, 7, 9; giving an average 
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of 9. It is evident that with variations 
such as are present here the measurements 
can be regarded only as a rough approxi- 
mation. But the most important fact to 
be observed is that when the spheres di- 
rectly under the magnetometer are 
changed from negative to positive a de- 
flection toward the small figures of the 


scale takes place, and when changed from 
positive to negative a reverse deflection 
takes place. When on account of changes 
in the zero-point some of the deflections 
do not apparently follow this rule, they 
are entered with a negative sign in finding 
the average deflection. There has invar- 
iably resulted a positive deflection on 
taking the average. 

Earlier experiments were made with 
four spheres in cach set. With this num- 
ber it was possible to get much higher 
speeds—75 to 85 revolutions per second. 
Similar qualitative results were observed, 
but when comparison with theory was 
attempted it appeared that fair agreement 
could be obtained if the maximum value 
of the magnetic force were used instead 
of the average. This was largely an acci- 
dental result, a sufficient number of re- 
versals not having been made. 

It would have been desirable to have 
made a larger number of reversals in each 
series, but after the apparatus had been 
running for some time the bearings heated 
so much that it was impracticable. 

The following table gives the values of 
the ratio of the units obtained from the 
above readings: 


No. N A I é v 

1 42 6.7 .00884 XÆ 268 10:0 

2 55 106  .00355 31 26 

3 55 9.0  .00355 31 31 

4 49 11.3 10298 2 29 

Hh 4l 6.5 =.00280 15 2.7 

6 48 T.O 00280 15 26 
AVENE eera crag eaawes 2.8 10° 


These results may be taken as fairlv 
representing all that have been obtained. 
The agreement between theory and experi- 
ment is fully as good as could be expected 
when all the uncertain elements in the 
determination are taken into considera- 
tion. 

These uncertain elements are: (1) The 
actual charges carried by the spheres and 
the effect of surrounding bodies, especially 
the plate coated with tin-foil covering the 
lower end of the magnetometer tube. 
This tin-foil is cut into strips about one 
millimetre in width and its effect must be 
small. (2) The non-uniformity of the 
distribution of electricity upon the spheres 
so that the charges can not be regarded 
accurately as concentrated at their cen- 
tres. (3) Errors in reading the deflec- 
tion of the needle due to outside distur- 
bances. 

Experiments have also been made with 
the direction of motion of the spheres re- 
versed. The results obtained are similar 
in every respect to those given above, ex- 
_ cept that they are reversed. Experiments 
using only a portion of the 10,000 cells 
of the storage battery gave results which 
agree fairly well with the preceding. The 
deflections were too small, however, to 
expect very close agreement. 
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The Need for Transportable Electrical 
Machinery. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I am interested in a placer mine situ- 
ated on the Amazonian slope of the Andes, 
somewhat north of Lake Titicaca, not far 
from the Bolivian border. It is about 150 
miles from the railroad, the trail passing 
over several ranges, the highest point trav- 
ersed being nearly 17,000 feet above sea 
level; in many places the trail is very 
rough and difficult. This describes the 
difficulty of the route but feebly. The 
mules of that region are not very large, 
and the largest weight which they can 
carry with safety is 200 pounds; even with 
this weight they sometimes fall from the 
trail and are lost. I am desirous of in- 
troducing machinery to operate with, but 
the above limitation I find to be very seri- 
ous and difficult to overcome. The ma- 
chines in the market, which would be 
applicable, are generally too heavy and 
are not separable to an extent that would 
bring them within the limitations of 
weight indicated. That is, the heaviest 
part weighs considerably more than 200 
pounds. Even the number of mules avail- 
able, capable of carrying 200 pounds, is 
limited. The chief method of transport 
over the mountains is by llamas. These 
can carry about 100 pounds each, but can 
do this most conveniently in packages of 
50 pounds each. While they have been 
known to carry weights of 125 pounds, 
these animals are very likely to lie down 
and refuse to go on if the loads which arc 
placed upon them exceed 100 pounds. 

At the site of the mine where we are 
operating there is an ample supply of 
water, and one naturally turns to con- 
sider the possibilities of utilizing this by 
transforming it into electric energy. In 
inquiries among manufacturers of elec- 
tric machinery I find that it is not possi- 
ble to secure dynamos and motors having 
an equivalent power of more than about 
10 horse-power that is made of separable 
parts within the limits above indicated. 
The armature appears to be the part which 
fixes the limit of size which can be trans- 
ported. It is desirable that the dynamos 
sent out may be so that we may have units 
of not less than the equivalent of 20 
horse-power, while the motors might be 
of 10 horse-power, keeping, in both cases, 
within the limit of maximum piece not to 
exceed 200 pounds. 

I find that requirements such as mine 
are not uncommon, and that a very much 
wider field for the use of electric machin- 
cry would be opened, if our manufacturers 
would design and make a class of dyna- 
mos and motors having parts of maximuin 
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weight coming within the limits indi- 
cated. I am aware that some electric 
machinery has been designed having parts 
of a maximum weight of 350 pounds 
for mule-back transport. This is suit- 
able to regions where the altitudes to be 
crossed are not so great as the case indi- 
cated, and where larger and more power- 
ful animals are available than in South 
America. It goes without saying that, 
for work of the nature I have indicated, 
the machines must be so simple and strong 
in their make-up, as to permit them to 


be put together by men of average intelli- 
gence, and without technical training. The 
machines should be capable not alone of 
being easily assembled, but they should 
also be of a nature not easily injured in 
the transportation or easily put out of 
order in the operation. 

I recommend the foregoing to the at- 
tention of our manufacturers. I also 
commend the same to manufacturers of 
boilers, engines and all machinery applica- 
ble to placer and quartz mining. I am, 

E. L. ZALINSKI, 
Captain U. S. A. (Retired). 

New York, August 6. 

— a 


Australian Telephone Systems. 


Not a single telephone system in the 
commonwealth is equipped with the most 
modern appliances, says an Australian 
newspaper. Of them all, perhaps, the 
Melbourne system, with a switchboard 30 
years old in its central exchange, lags 
farthest behind. An interstate confer- 
ence of the electrical experts attached to 
the several postal departments—Messrs. 
Jenvey (Victoria), Hesketh (Queens- 
land), Nelson (New South Wales) and 
Sir Charles Todd (South Australia)— 
has met in Melbourne to consider how the 
Australian telephone system can best be 
standardized and placed upon a uniform 
basis. Each of the experts can, of course, 
speak with authority upon the defects of 
the exchanges in his own state, but, in 
order that all of their number may be 
personally acquainted with the different 
systems, the various capitals will be vis- 
ited in turn. It will cost at least £250,000 
to bring the Melbourne telephone service 
up to date, and for the whole common- 
wealth the expenditure involved in a thor- 
ough reorganization can not fall far short 
of £1,000,000, which it is presumed will 
be raised by loans. 

ce ion TAR case 
English Engineers to Study Our 
Subways. 

A cable despatch from London, under 
date of August 5, states that the president 
of the Board of Trade has said that the 
British Government was considering send- 
ing an engineer to American and Conti- 
nental cities to inspect subway systems 
‘and report on their advantages over the 
London tubular systems. | 
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The Kings County Station of the Edison 
Illuminating Company of Brooklyn. 


A Highly Efficient Station Representing Standard Practice in High-Tension 


"HE VERY extensive system of elec- 
7 tric lighting operated by the 
Brooklyn Edison Company has 

been the outgrowth of years of practice in 
that territory and has reached its present 
shape from the combination of numerous 
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Generation for Distribution. 


It is the purpose of this paper to con- 
fine itself to a description of one of the 
two main generating plants—that known 
as the Kings County plant, and situated 
at the foot of Gold street on the East 
River. 
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ips 


by a heavy brick fire wall, the boilers and 
coal supply occupying the southern side 
of the structure. The crane of the coal- 
conveying appliance is erected so that it 
comes out over boats lying at the pier, and 
by means of buckets hoists the coal to a 


EXTERIOR VIEW OF THE Kinos County ELECTRIC LIGHT STATION. 


scattered elements. In the general dis- 
tribution of electric lighting in its terri- 
tory this company uses high-tension poly- 
phase generation from two large stations 
situated on the water front at points con- 
venient for coal shipment, the current 
generated in these being distributed to a 
number of substations, where it is trans- 
formed in voltage and in character and 
distributed for use cither as low-tension 
direct current or are-lighting current 
used in connection with direct open-arc 


lamps. 


The station building is a rectangle, di- 
rectly facing the river and accessible by 
Gold street, which runs along one side. 
It is a plain structure of red bricks, hav- 
ing high gable roofs, and arranged to con- 
tain, in addition to the boilers, engines 
and generating machinery, a considerable 
supply of coal. On the western side, or 
river front, of the station is a dock at 
which coal-laden boats are moored so that 
their cargocs may be discharged by means 
of automatic machinery. 

The building is divided into two parts 


platform at the top of the gable roof. 
Here the coal is dumped into a conveyor 
which carries it first to a crusher, reducing 
the lumps so that none is larger than three 
inches in any dimension. This pulveriza- 


tion of the coal is necessary to make it flow 


from the chutes and to prevent its pack- 
ing in any of the various automatic ma- 
chines encountered in its passage through 
the plant. Coming from the crusher, the 
coal gocs first into cars standing on a 
scale platform so that its weight may be 
taken, and these-cars are then allowed to 
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run by gravity down a track over the ex- 
tensive coal pockets situated above the 
boilers. At any point along the run a 
latch may be set to dump the car auto- 
matically and allow the coal to be dropped 
at a predetermined point. By means of 
a cable attached to the car, running over 
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is stated to give most excellent results in 
economy and satisfaction in handling, 
besides making a very clear, bright fire. 
The ashes fall into a series of ash-pits 
communicating with hoppers in the base- 
ment, whence the ashes can be discharged 
directly into cars for removal or into small 
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a sheave to a counterbalance weight, the 
empty car is brought back to the scale 
platform as soon as the coal is discharged. 
The conveying and hoisting apparatus 
was manufactured by the C. W. Hunt 
Company, of Staten Island, New York 
city. All of the architectural ironwork 
of the building, including the great coal 
pockets, was built by the Hilton Bridge 
Company, of Albany, N. Y. These pock- 
ets have a capacity of 4,000 tons, and are 
normally kept full so that the station has 
a considerable reserve supply of coal to 
tide it over any emergency which may 
happen to prevent the regular reception 
of fuel. The weight of the coal pockets 
rests on the heavy brick side walls, their 
construction being such that the sloping 
sides are supported by deep plate girders 
of great strength, tied together at the 
bottom by transverse tension members. 
Passing from the coal pocket, the pow- 
dered coal falls into weighing hoppers 
situated above the boilers, and here re- 
ceives a second weighing before it is al- 
lowed to come. down the chutes terminat- 
ing in front of the boilers. These chutes 
deposit the coal.directly in front of the 
fire doors where the stokers find it most 
convenient to handle it. Hand stoking is 
used throughout, the fuel at present in 
use being a mixture of five parts of an- 
thracite pea coal to one part of pulver- 
ized West Virginia coal, run of mine. 
This fuel is practically smokeless, and 
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by 7-inch cylinders with a 10-inch stroke. 
All of the feed water is heated by the ex- 
haust steam from the pumps, the inde- 
pendent condensers and the ash-handling 
and blowing engines for the forced 
draft. The heater is of the Whitlock Coil 
Pipe Company’s make, and steam separa- 
tors made by Best, Fox & Company, of 
Pittsburgh, are installed in the main 
headers. The heater is of normally 3,000 
horse-power and of the open exhaust pat- 
tern. The condensed water is not used 
əgain in this plant but is discharged into 
the river, it being found better economy 
to pay for city water than to attempt us- 
ing condenser water, which alwafs carries 
more or less oil with it. 

Behind the battery of boilers is a steel 
smoke header, of rectangular section, ex- 
panding to 12 by 18 feet in size. This 
connects with the gigantic brick smoke- 
stack, which is perhaps the most promi- 
nent feature of the plant as viewed from 
the Manhattan side of the river. This 
stack is circular, 24 feet 6 inches in 
diameter outside at the bottom and 18 
fect 4 inches diameter at the top, with a 
13-foot circular flue. Its total height is 


STORAGE BATTERY USED As RESERVE AND FOR STEADYING EXCITER CURRENT. | 


cars which may be run out on the wharf 


and dumped into boats. 

The present installation comprises Six 
boilers of the Stirling type, normally 
operated at from 150 to 160 pounds press- 
ure. These boilers are rated at 500 horse- 
power each, and each is fired from three 
furnaces. The steam pumps, which are of 
the Blake pattern, are in duplicate, each 
being of the duplex pattern, having 12 


200 feet above the ground level. In 
making a foundation for it, piles were 
driven down to the low-water mark of the 
East River and upon them a stratum of 
strong concrete was laid; over this was 


built a conical foundation of rubble, carry- 


ing a coping of dressed granite 16 inches 
thick. The construction of the chimney 
itself is somewhat unusual. The outer 
walls of red bricks are 16 inches thick at 
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ONE OF THE 1,000-HORsSE-POWER GENERATING UNITs IN THE KinGs COUNTY STATION. 
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the botlom and, of course, lean inwardly 
to give the chimney the proper taper. 
Projecting inward toward the axis of the 
chimney are 12 buttresses of brick, each 
of these being one foot thick, with a pro- 


jection of three feet at the base of the 
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this room a portion, near the eastern end, 
has been ceiled, making a space for stor- 
age purposes, and possibly, in the future, 
for office purposes. 

The main engines are cross-compounds 
of the Corliss type, built by the Edward 


THE MAIN SWITCHBOARD ON THE ENGINE Room FLOOR. 


chimney. The inner wall of the chimney 
is built just inside these, this being also 
16 inches thick, and for 75 feet up being 
lined with a course of fire brick. An out- 
_ side ladder gives access to the top of the 
chimney, and at the extreme flare of the 
top molding an 18-foot diameter ring, 
two and one-half by one-half inch in sec- 
tion, is built into the brickwork to 
strengthen the structure. 

For the most part the steam and ex- 
haust piping is carried under the floor 
in the ample basement room provided for 
it. At present the engine installation con- 
sists of four main engines, direct-coupled 
to three-phase generators, and two small 
engines driving exciters. The engine 
room 18 probably one of the handsomest 
in existence anywhere. It is 92 by 210 
fect in size, the floor being covered with 
granolithic pavement, and is spanned by 
a 25-ton crane working on rails near the 
top of the walls. This crane, which was 
built by the Case Manufacturing Com- 
pany, Columbus, Ohio, is operated by 
veneral Electric direct-current motors 
worked from the exciter circuit, or from 
125-volt current supplied by a small boost- 
er set taking current from the street low- 
tension mains in the neighborhood of the 
station. In the peak of the great roof over 


* 4 ‘a a . 
a $ w. = P - 7 
i r b A - J 


= 


Vol. 39—No. 7 


machines is of the standard Reynolds-Cor- 
liss type, steam and exhaust valves being 
driven from separate eccentrics. Under 
the floor, between the two cylinders, is 
installed the intermediate receiver, while 
each engine carries a 24-foot flywheel 
weighing 100,000 pounds. A Monarch 
safety engine stop is installed in connec- 
tion with each engine. 

Between the two cranks of each en- 
gine is a dynamo of the revolving field 
type, the fields having 32 poles and the 
machines giving three-phase current at 
6,600 volts and 25 cycles when running 
at a speed of 9334 revolutions per minute. 
The dynamos are of the standard Westing- 
house make and are rated at 750 kilowatts 
each. Each engine unit is provided with 
an independent jet condenser having a 
pump cylinder 32 by 12 inches, these ma- 
chines being located in the basement. 
They are of the Blake twin vertical vari- 
ety, and obtain their cold water for con- 
densation purposes from the East River. 
Arrangements are also made for free ex- 
haust when it is desirable. 

Each of the two exciter units is capable 
of supplying all of the necessary 125-volt 
current for this purpose. Each consists of 
a Westinghouse six-pole, 80-kilowatt gen- 
erator, direct-coupled with a Ball & Wood 
horizontal tandem-compound Corliss-valve 
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P. Allis Company, of Milwaukee, Wis. 
The cylinders are 48 inches stroke, and 
are, respectively, 23 and 46 inches in 
diameter. The main shaft is 20 inches in 
diameter in the main bearings, which are 
36 inches long. The valve gear on these 


engine. These engines have a 12-inch 
stroke with cylinders 714 by 17 inches 1n 
diameter, and indicate 115 horse-power 
when running at their normal speed of 
275 revolutions per minute. Admission 
valves to both cylinders are controlled by 
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RHEOSTATS AND HIGH-TENSION SWITCHES IN BASEMENT OF THE KINGS COUNTY STATION. 


the governor, the exhaust valves being 
worked from independent eccentrics. 

The circuits from the main dynamos 
are run under the floor and all of the 
high-tension switches and other apparatus 


for control and handling are placed in a 
room screened from the rest of the base- 
ment by a metallic grill. The main switch- 
board is on the engine room floor above 
this, no high-tension current being 
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brought to the board at all. All of the 
handles and controlling switches are 
mounted on gray marble bases, the whole 
of the switchboard construction being of 
the standard General Electric type. Both 
fuses and magnetic circuit-breakers are 
used, and the switches controlling the 
6,600-volt current are all of the oil-break 
type. The entire output- of the station is 
led to the distributing centres by means 
of paper-covered cables made by the Na- 
tional Cable and Conduit Company and 
the Standard Underground Cable Com- 
pany. 

This station represents perhaps the ex- 
treme of simplicity in central station de- 
sign and is giving its operating company 
the highest satisfaction on account of the 
great efficiency attained in its output. 
The design of the station is due to the 
New England Enginecring Company, of 
Waterbury and New York. 


— <.<. 


Between Milan and Varese, Italy, a 
high-speed electric railway has recently 
been built. The train reaches a speed of 
66 miles per hour for part of the distance, 
and traverses the entire distance, which 
is 50 miles, in 50 minutes. The third rail 
and four motor cars are used. The power 
comes from the Ticino at Tornavento. 
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Electricity in Coal Mines. 


The papers by Mr. Ravenshaw on the 
electrical transmission of power in coal 
mines, and Mr. Walker on electrical 
miners’ safety lamps, which appear in the 
last number of the Journal of the Institu- 
tion of Electrical Engineers, contain, with 
the joint discussion on the two papers, 
much valuable information on this com- 
paratively recent application of electricity. 
The number of purposes to which electric- 
ity can be applied, either to supply an 
existing want or to replace some less sat- 
isfactory method, is continually increas- 
ing, and as each new problem is attacked, 
special difficulties present themselves. 
This is very apparent in this instance, 
where the dangers peculiar to coal mining 
make it essential for the electrician to 
design special machinery to mect the case. 
Mr. Walker’s paper is very instructive as 
showing how many difficulties have to be 
overcome before a lamp can be obtained 
to compete at all successfully with the ex- 
isting miner’s lamp, although at first 
sight the electric lamp would seem to be 
so preeminently the best one to use. Thus, 
apart from questions of cost and weight, 
the very safety of the electrical lamp 1s 
in itself a drawback, since it does not in- 
dicate, as does an oil lamp, the presence 
of dangerous gases. There can be little 
doubt, however, that the difficulties have 
only to be fully realized to be successfully 
overcome, and in the course of time the 
use of electricity is likely to become gen- 
eral in coal mines, for which, in essential 
respects, it is so peculiarly suitable. 


British Antarctic Expedition. 


Mr. Louis Bernacchi will accompany the 
British Antarctic expedition as specialist 
in terrestrial magnetism. Ample arrange- 
ments have been made on board for special 
work in various departments of science ; 
there is a magnetic observatory and bio- 
logical, chemical and physical laborato- 
ries and an ample supply of instruments, 
and apparatus of the latest and best 
forms has been provided for scientific re- 
search of all kinds. 


Aguinaldo’s Proclamation Type. 


Dr. L. L. Seaman, of 18 West Thirty- 
first street, New York, has presented to the 
ELECTRICAL Review a quantity of Taga- 
log type which he secured from Agui- 
‘naldo’s camp, at San Ferman de Luzon, 
June 20, 1900. The hurried departure 
of the chief insurgent caused him to over- 
look his printing outfit. The type was 
used in printing his proclamations, and 
is evidently of French manufacture, and 
is script of good size. 
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The St. Louis Exposition of 1903. 


The Committee on Plan and Scope of 
the International Exposition at St. Louis, 
in 1903, held to celebrate the centennial 
of the Louisiana Purchase, has made its 
initial statement concerning the enter- 
prise. The foundation plan of the exposi- 
tion will be both national and interna- 
tional in character, and will invite the 
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New Electric Street Light Fixtures and 
Street Signs for New York City. 


The accompanying illustration shows a 
new type of street arc lamp fixture and 
illuminated street sign which the Depart- 
ment of Public Buildings, Lighting and 
Supplies is about to place in the streets 
of New York in considerable numbers. 
This first sign fixture was erected at the 


*’ New TYPE oF ELECTRIC STREET LIGHT AND SIGN FOR New YORK CITY. 
[From a Photograph by the N. Y. Tribune.) 


participation of all people. The history, 
resources and development of the colonies 
and possessions of the United States 
will be particularly exemplified. The 
marked characteristics of the exposition 
will be life and movement, and it is ex- 
pected that an ethnological exhibition of 
the highest order will constitute, perhaps, 
one of the chief features of the exposi- 
tion. The plan and arrangement of the 
buildings and other works of architecture, 
sculpture and landscape gardening to be 
erected are so designed as to be of the 


highest convenience and comfort for visi- 
tors, while the transportation to and from 
the grounds is worked out with great de- 
tail and perfection. Electric lighting, as 
in the case of several recent expositions, 
will be one of the most attractive features 
of the whole, and electricity will have a 
large part in the exposition’s work. 


busy corner of Nassau and Spruce streets, 
just in front of the New York Tribune 
building, and its light illuminates the 
statue of Horace Greely, the founder of 
that journal. The street sign is lit by 
four incandescent lamps inside the glass 
box, making it easy to read at a distance 
of from 60 to 100 feet. 


In New York city an experiment is be- 
ing tried in connection with the water 
supply for the condensing plant of the 
Edison company’ af its new electrical 
power-house in course of erection at 
Thirty-ninth street and East River. A 
steel tunnel, 250 feet long, measuring 
1214, feet in diameter and weighing over 
1,000 tons, has been built, and the inten- 
tion is to sink the tunnel some 23 feet 
under water and to use it as a huge aque- 
duct to lead water from the river to the 
condensing plant referred to above. 
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New Types of Direct-Driven 
Generators. 

In designing the generators described 
in this article the Western Electric 
Company has taken into consideration and 
embodied those features of its older ma- 
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In the multipolar type of construction 
the generator operates very efficiently at a 
slow speed, thereby permitting this type 
to be direct-connected with engines. This 
is of great advantage in many installa- 
tions, as economy of floor space, often a 


DYNAMO WITH FIELDS MOVED BACK FROM ARMATURE. 


chines which have proven satisfactory, and 
has made further improvements where 
study and experience have shown it possi- 
ble. 


very important item, is obtained and all 
losses of belting and shafting and depre- 
ciation of same are eliminated. 

The general design of the machine con- 


FIELD FRAME OF GENERATOR. 
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sists of a circular yoke of specially pre- 
pared metal of high magnetic permeabil- 
ity, having inwardly projecting pole- 
pieces of laminated sheet steel, thus re- 
moving practically all eddy current loss 
in the pole tips. The yoke is divided 
vertically, which permits drawing the 
frame apart horizontally, allowing the 
armature to be inspected or removed. It 
is also a great advantage in isolated plants 
of limited distance between floor and ceil- 
ing, as the frame can be easily handled 
without access to cranes or other lifting 
devices. The method of bolting the frame 
to the extended engine sub-base allows 
adjustment, both horizontally and verti- 
cally, insuring a uniform air-gap and a 
perfectly balanced magnetic field. 

The armature is of the ironclad type. 
Its core is made of disks of special steel, 
in which the slots have been carcfully 
punched. Radial ventilating spaces are 
provided, which connect with horizontal 
openings in the armature centre, allowing 
a thorough system of ventilation. In 
winding the armature solid bars of drawn 
copper are used. These bars are enlarged 
in cross-section at the ends of the arma- 
ture, thus obtaining a very low armature 
resistance and a consequent gain in eff- 
ciency, while all the advantages of solid 
bar winding are obtained. 

These bars are formed into coils before 
being placed on the armature so that when 
complete a perfectly symmetrical and 
balanced winding is secured. ‘They are 
also insulated individually and in groups, 
the insulation as well as the bar itself be- 
ing continuous from segment to segment 
of the commutator. 

The armature bars are carefully insu- 
lated from each other, after which they 
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are immersed in insulating compound and 
thoroughly baked. They are then placed 
in position and held by wedges; fuller 
board, mica and oiled paper being used to 
insulate them from the armature core. 
The engine end of the armature in the 
smaller sizes has a brass ring extending 
over and clamping the ends of the coils, 
thus obviating the necessity for the use 
of any band wires. 

The commutator segments are made of 
hard drawn copper having rolled copper 
tangs. These segments are insulated from 
each other by specially prepared mica of 
a sufficient degree of hardness to produce 
a uniform wearing surface. The segments 


ARMATURE FOR DIKECT DRIVEN GENERATOR. 


are mounted upon a cast-iron centre, from 
which they are thoroughly insulated. The 
completed commutator is then mounted 
upon the extended hub of the armature 
centre, thereby permitting it to be re- 
moved from the armature without disturb- 
ing the armature mounting. 

One of the illustrations shows the 
brush-holder mounting and shifting de- 
vice. Each set of brush-holders is mount- 
ed upon a brush-holder arm supported 
from a circular ring. This ring is carried 
in supports projecting from the yoke, the 
entire device being moved around the 
commutator by means of a hand-wheel at 
the side of the machine. This arrange- 
ment gives an extremely stable construc- 
tion. 

The brush-holders are designed so that 
the brushes may be moved in a direction 
radial to the surface of the commutator. 
Each brush is held firmly in a clamp in 
such a manner that the current does 
not pass through any sliding contacts. 
The current is conducted from the clamp 
through copper strips, thus eliminat- 
ing any danger of affecting the tension 
springs. The brush-holder clamp and 
brushes themselves are small and light, 
and, having very little inertia, follow the 
commutator quickly. Any brush may be 
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lifted from the commutator without dis- 
turbing the adjustment of the others, and 
all brushes may be adjusted independent- 


ly. 

The connection boards are of slate and 
are mounted on the sides of the machine. 
The positive and negative line terminals 
are provided with fuses, thereby protect- 
ing the machine from external accidents. 
The standard practice of the Western 
Electric Company is to mount the nega- 
tive connection board on the left-hand 
side of the machine, facing the commuta- 
tor, and the positive board on the right- 
hand side. 

During the process of manufacture all 
parts are subjected to rigid inspection and 
tests and the completed machines are run 
for a sufficient length of time to make 
sure that they come within the guaran- 
teed limits of heating, sparking, ete. 

The insulation of the various parts of 
the machine and the completed machine 
are tested by the application of a high volt- 
age, In accordance with the standard speci- 
fications adopted by the American Insti- 
tute of Electrical Engineers. 


Electricity in European Factories. 


On the Continent, in factories, engi- 
neering shops, etc., electric working is 
coming more and more into use. The 
large shipbuilding establishment of Bur- 
meister & Wain, Copenhagen, has, to a 
large extent, adopted this system, both at 
their foundry and engine shop at Chris- 
tianshavn, and now also for the greater 
part of their shipyard at Refshalen. At 
the latter place they have built their 
own electric station. The engine is 
of 320 effective horse-power, hailing 
from the firm’s own works, while the dy- 
namo and motors, of which the largest is 
90 horse-power, have been supplied by 
Siemens & Halske. While hitherto five 
boilers (out of seven) were in regular use, 
two are now, as a rule, sufficient. 


Electricity Used in Mining. 


The difficulty due to lack of water for 
sluicing has been overcome by the Crown 
Mountain G. M. Company, of Dahlonega, 
Ga., by using electricity. It is preparing 
to work the ores of Crown Mountain, 
near the court-house of Dahlonega. 
Twelve miles distant is a good fall of 
water on the Chestatee River. Here an 
electric power plant has been erected. A 
pump station was placed on the bank of 
the Chestatee at the foot of Crown Mount- 
ain and a 10-inch pipe was laid to a 
reservoir at the summit, one mile distant 
and 560 feet higher. The reservoir has 
a capacity of 750,000 gallons. The trip- 
lex pump, driven by electricity trans- 
mitted by wire about 12 miles from the 
power plant, forces 1,500 gallons of water 
per minute up into the reservoir. 
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An Interesting Automatic Telephone 
Plant. 


At the town of George, Iowa, an auto- 
matic telephone system has been installed 
to take the place of the manual system in 
operation hitherto at that point. The 
plant has been equipped throughout with 
the automatic system of the Globe Auto- 
matic Telephone Company, Chicago, and 
Mr. William Noll, the owner of the ex- 
change, has given this system a thorough 
test in comparison with the former hand- 
operated switchboard. It is stated that 
the subscribers have increased 50 per cent 
since the new apparatus was installed, and 
that the public are well satisfied with the 
service, particularly as regards its secrecy 
and the fact that the telephones are avail- 
able at any hour in the twenty-four. 

The accompanying illustration shows 
one of the subscribers’ instruments. The 
numbers are called by means of the key- 
board, each key being movable in a 
key-way, on the sides of which are the 
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AUTOMATIC TELEPHONE. 
numerals from 0 to 9. To call No. 325, 
for example, the first key on the left 1s 
placed at 3, the next at 2 and the next 
at 5; then the receiver is taken down and 
conversation is held in the ordinary man- 
ner. If, however, the person wanted is 
talking at the time, the calling subscriber 
is immediately notified and no connection 
is made to interfere with his use of the 
wires. Automatic connections of this 
character may also be made to long-dis- - 


tance lines. 
> 


At the Long Sault Rapids, 10 miles 
west of Cornwall on the St. Lawrence 
River, a canal and water-power plant are 
to be constructed. It is intended to build 
a canal 200 feet in length, 50 feet wide 
at the bottom and 21 feet deep, to utilize 
the water. Three turbines of 1,000 horse- 
power each will be used. 
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The Electric Storage Battery Com- new type of end cell switch is erected different types of lead-lined tanks for 


pany’s Pan-American Exhibit. 


farther along this side of the enclosure. central station, railway and miscellaneous 


The Electric Storage Battery Company, On the opposite side are to be seen the uses. There are also shown samples of a 


a icio 


new style of tanks which 
has recently been de- 
signed, known as the “all- 
metal” tank. 

On the third side is dis- 
played a group of some 
of the special types of 
“chloride” and “exide” 
accumulators, especially 
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and a second group of 
standard chloride accu- 
mulators, adapted to the 
numerousapplications for 
which these batteries are 
required, ranging from 
the smallest type, the 
3-B, to the type 13-F. 
Special elements, de- 

signed for telephone and 
Ee a = ; telegraph work, consist- 
Ter | Cee 5) ing of two plates cast in 
| me couplets and requiring no 
connector or burning to 
set up, and examples of 
cells made to meet the re- 
quirements for traction 
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PAN-AMERICAN EXHIBIT OF THE ELECTRIC STORAGE BATTERY COMPANY. 


of Philadelphia, manu- 
facturer of the chloride 
accumulator and the ex- 
ide accumulator, has one 
of the most interesting 
and comprehensive ex- 
hibits to be found in the 
electrical department of 
the Pan-American Ex- 
position. 

In the central portion 
of the booth is placed one 
of the specially wound 
motor-driven boosters, de- 
signed by and built for 
the company, having an 
output of 800 amperes 
and 100 volts at full load. 
Alongside of this is shown 
a special switch for con- 
trolling the operation of 


: the booster in connection 
with the charge and dis- 


charge of the battery. A 
25-point, 2,000-ampere, 
end - cell switch - motor, 
driven with both electri- 
cal and mechanical indi- 
cators is exhibited, and a 
typical switchboard with 
standard apparatus and a 
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TYPE H.51 


150 calls of this type are 
in overation on the system 


ChlorideHecumulator” . 
TYPE G.53 


iia of his capacity or 
ler are in operation on the 
systein of the 


Buffalo Railway Company. 


A CORNER IN THE ELECTRIC STORAGE BATTERY COMPANY'S PAN-AMERICAN EXHIBIT, 
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work, are also found in this section. 
Among the cells exhibited is one of a 
size used very largely in heavy railway 
service. The Metropolitan Street Railway 
Company, of New York, operates nine 
batteries, aggregating 2,742 cells of this 
type, and the Buffalo Street Railway 
Company has in service three batteries, 
with a total of 846 of these cells, repre- 
senting an output of 7,276 kilowatt-hours. 

Among the central station cells shown 
is one of type H-51; the Buffalo General 
Electric Company operates 150 cells of 
this type, with an output of 2,336 kilo- 
watt-hours. The display is most interest- 
ing to electrical engineers, as illustrating 
the type of storage battery construction 
developed by years of this company’s ex- 
perience. 

The number of batteries of chloride 
accumulators installed in Buffalo by the 
Electrice Storage Battery Company enable 
the company to show visitors who are in- 
terested installations in various classes of 
service in daily operation. To facilitate 
the inspection of these plants the company 
issues passes to visitors applying for them. 
Managers of railway and lighting compan- 
ies, engineers, etc., are thus afforded an 
opportunity to investigate the workings 
of the accumulator in commercial opera- 
tion. 

The company has issued for distribution 
from its exhibit an interesting illustrated 
bulletin, giving in brief outline many 
different applications of its accumulator 
to central station, electric railway, miscel- 
laneous lighting and power uses, etc. 
ie o 


INDEPENDENT TELEPHONE ASSOCIA- 
TION OF SOUTHERN INDIAN +5. 


PROCEEDINGS OF THE SECOND ANNUAL CON- 
VENTION, HELD AT NEW ALBANY, IND., 
AUGUST 1 AND 2, 1901. 


—_—— —— 


The second annual convention of the 
Independent Telephone Association of 
Southern Indiana was held in Maenner- 
chor Hall, in the city of New Albany, 
Thursday and Friday, August 1 and 2. 
The convention was called to order at 2 
p. M. by Mr. G. A. Kienle, president of 
the association, and an address of welcome 
was delivered by the Hon. C. D. Knocfel, 
president of the Home -Telephone Com- 
pany, of New Albany. A communication 
from the Hon. 8. P. Sheerin was read by 
the secretary, and a communication from 
the Hon. H. B. Gates, the secretary of the 
Indiana Mutual Association, was also read, 


both being received with acclamation. 


The first paper on the programme was on 
the subject of “Independent Telephone 
Promotion,” and was read by Hon. E. M. 
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Coleman, secretary of the Home Tele- 
phone Company, of Louisville, Ky. 

Mr. Coleman's address was of a very 
thoughtful and interesting nature. It 
dealt with the effect of the patent laws 
and the counter-effect of monopoly upon 
the status of the art. Mr. Coleman upheld 
the reputation of promoters, who, he said, 
are truly benefactors to the general pub- 
lic. He went on to state the problem con- 
fronting the promoter in each case, his 
difficulty in creating public sentiment and 
securing financial backing, and then the 
inevitable fight with the older organiza- 
tion. His paper contained a great deal of 
practical and sensible advice, and closed 
with a statement of the independent situ- 
ation in Louisville. The independent 
company there would begin business, he 
said, carly next year with more than 5,000 
subscribers. His paper was discussed at 
length by Messrs. Knoefel, Kienle, Land- 
grebe, Zeluff, Kusel and Davis. 

The second paper on the programme 
was read by Mr. George Borgerding, of 
New Albany, and was entitled “The Bell 
versus the Independent Telephone Sys- 
tem.” This paper was an historical ac- 
count of the rise of the telephone industry 
in the United States and of the causes 
which led up to the formation of independ- 
ent companies and the movement which 
bears their name. A number of typical in- 
stances were quoted, and the whole subject 
of telephony in its relation to the public 
entered into at length. Particular atten- 
tion was paid by the author to the party- 
line problem. He recited the experience 
of the New Albany company and of other 
companies in Indiana. 

The discussion was participated in by 
Messrs. Kusel and Coleman. After some 
formal business, the day’s session ad- 
journed to mect the following morning. 

In the evening a reception was ten- 
dered the delegates and visitors by the 
officers of the Home Telephone Com- 
pany, of New Albany. Covers were laid 
for 100 guests in the hall, and Mr. Knoe- 
fel acted as toastmaster. A large number 
of speeches, many of them of great inter- 
est, were made, and everybody present had 
a good time and enjoyed himself. 

The second day’s session was called to 
order promptly at 9 A.M. by the presi- 
dent. The first paper read was by Mr. 
Phillip Dilley, of Huntingburg, Intl., and 
was entitled “Free Service Ought There 
Not to Be a Limit?” Mr. Dilley took the 
position that entirely too much free serv- 
ice is being given by telephone companies 
in general, and that there ought to be a 
limit. He spoke of the practice of the 
general public in trying to beat the tele- 
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phone company whenever possible, and 
showed how the permission of this practicé 
worked to the detriment of the exchange 
service. ‘The discussion of the paper was 
led by Mr. T. M. Thom, and participated 
in by Messrs. Knoefel, Davis, Beaucond 
and others. 

The next paper, on the interesting sub- 
ject “Is It Profitable to Furnish Tele- 
phone Service at Fifty Cents per Month?” 
was read by Mr. J. W. Ladd. Mr. Ladd 
argued to show that it was practically im- 
possible to maintain any kind of service 
at this price, although it is possible to 
demonstrate on paper that such a price 
would pay the expenses of an exchange; 
yet in practice it is found that it does not, 
and the too great cheapening of service 
which has been indulged in so largely by 
independent companies has not been bene- 
ficial to the art in general. Mr. Ladd’s 
paper was a valuable and able presentation 
of the argument for more reasonable 
prices for service. He spoke at length of 
farmers’ systems and toll-line systems 
running through the country. The paper 
was the subject of an extended discussion. 

The next paper was read by Mr. L. G. 
Davis, and was entitled “Farmers’ Lines 
—How to Make Them Profitable to the 
Local Exchange.” Mr. Davis spoke of the 
increasing use of the telephone by the 
agricultural population and of the de- 
mand for connection between farmer and 
town, which has been discovered by the 
extension of country lines. While Mr. 
Davis's paper was quite short, it con- 
tained a well worked out idea for a meth- 
od of establishing farmers’ lines, and was 
listened to with great interest. A number 
of those present discussed the paper at 
some length. 

The next paper was read by Mr. C. F. 
Stevens, and was entitled “The Benefits 
of Metallic Lines as Compared with the 
Grounded System.” This paper was 
somewhat technical in character and was 
a strong argument in favor of full metallic 
circuits, 

A vote of thanks to the local telephone 
company and its officers was then passed, 
and the treasurer’s report was read. The 
next business was the election of officers, 
and this resulted as follows: 

President, G. A. Kienle, Huntingburg; 
vice-president, C. D. Knoefel, New Al- 
bany; secretary, E. W. Pickhardt, Hunt- 
ingburg; treasurer, T. M. Thom, Lamar. 

It was then resolved to hold a joint 
meeting in conjunction with the Kentucky 
Telephone Association in Louisville some 
time in January or February, 1902, and, 
after various further votes of thanks and 


formal business, the convention ad- 
journed. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


Sir Cavendish Boyle, the Governor of New- 
foundland, has announced that the Mar- 
coni system of wireless telegraphy will be 
installed at an early date along the 
Labrador coast. 


An tmpartant consolidation of surface 
railway interests in the vicinity of Troy, 
N. Y., has just been consummated. This 
company will have a capital of $2,600,000, 
and will be known as the Hudson Valley 
Railroad Company. 


News comes from Montreal that the 
British wire to Dawson City, Alaska, will 
not be in operation for a month yet. The 
portion of the line now under construction 
passes through very difficult country and 
therefore it may be even later than the end 
of August before it is completed. 


Prominent Boston financiers are engaged 
in an enterprise to build an electric road 
from Providence, R. I., to Boston, Mass. 
This line will run through Hyde Park, 
Mansfield, Canton, Sharon, and East Fox- 
boro. It is said that the highways will not 
be used, the idea being to run electric ex- 
press trains from town to town. 


A new and more direct telephone line has 
been opened up from Atlanta, Ga., to New 
York city. The previous telephone routes 
have been shortened by 150 miles. Rates 
have been reduced from $10 to $5.75 during 
the day and $2.99 at night for three-minute 
tolls. There are now three telephone cir- 
cuits from Atlanta all the way through to 
New York. 


The new power plant of the Citizens’ Light 
and Power Company, of Rochester, N. Y., 
will be constructed by A. Friederich & Com- 
pany, of Rochester. The work of excavation 
has already been completed. No figures were 
given out as to the detailed contracts, but 
it is stated that the aggregate cost of the 
new plant with its equipment will be nearly 
$2,000,000. 


The Metropolitan District Electric Trac- 
tion Company, Limited, which was recently 
incorporated under the British Limited Lia- 
bility Acts with a capital of £1,000,000, 
mainly with a view to undertaking the con- 
tract for the electrical conversion of the 
Metropolitan District Railway of London, 
is composed mainly of some 30 Americans 
and American concerns. They control 46,- 
750 out of the 50,000 shares. 


An open car without a roof has been put 
in operation upon the surface lines of the 
Transit Company, of St. Louis, Mo. This 
car will be run only at night when no rain 
threatens, and will be much like a huge 
automobile. The cords by which the con- 
ductor signals the motorman run along the 
footboards instead of overhead, and the 
only lights used are a bunch-light with a 
reflector at the rear end of the car. It is 
intended for pleasure rides. 


A company known as the Consolidated 
Street Railroad Company will soon be in- 
corporated in Utica, N. Y. This is the 
nucleus of a gigantic electric railway sys- 
tem in central New York. Its object is to 
compete for passenger traffic with the steam 
roads and the American Express Company. 
The new company will be capitalized at 
$3,500,000. It is represented by Horace E. 
Andrews, of Cleveland, Ohio, and A. M. 
Young, of New York, who have a number 
of New York capitalists associated with 
them. 


The committee on transportation of the 
city council of Chicago, Ill., is considering 
a plan for offering to the highest bidder in 
the open market the next street railway 
franchise which it grants. It is expected 
that the specifications will be ready by the 
middle of October. It is estimated by Mayor 
Harrison that a 20-year franchise, such as 
the Union Traction Company now holds, is 
worth at least $24,000,000, and he believes 
that the present companies should be given 
first consideration in disposing of such a 
franchise. 

Some adverse comment is being caused 
by the proposed electric lighting of the 
Yosemite Falls, on the grounds that it is a 
desecration of the natural charms of this 
California wonderland. Mr. Corey, the en- 
gineer of the commission, is preparing for 
bids for four searchlights, so placed as to 
light the falls from top to bottom and also 
for the placing of about 700 incandescent 
lights in and about the hotels and cottages. 
He claims that this will in no way interfere 
with the scenic effects, but will rather add 
to the comfort of the visitors. 


What is claimed to be the largest private 
electric lighting plant in the country is be- 
ing completed for the Illinois Central Rail- 
road. It will furnish illumination along 
the entire right of way from Chicago to 
Matteson, Ind., a distance of 28 miles. It 
will also supply light and heat to all the 
depots and freight houses, besides operat- 
ing the company’s laundry, passenger eleva- 
tors in Chicago, and charging storage bat- 
teries for private cars. There will be in 
all 14,000 incandescent and 500 arc lights 
used. The right of way of this railway will 
be the best lighted in the world. 


Mr. Nikola Tesla’s first wireless telegraph 
station, it is stated, will be built at Warden- 
clyffe, L. I. Two hundred acres of land on 
the shore of Long Island Sound have just 
been purchased, and the work of putting 
up the necessary buildings will soon begin. 
The main building is to be 100 feet square, 
and will be occupied by an electric plant 
of 350 horse-power. It is estimated that the 
cost of this part of the plant will be nearly 
$150,000. The Wardenclyffe station is to be 
the main one of the system, and Mr. Tesla 
states that he expects to be able to com- 
municate with all parts of the world from 
that point. 

A. W. Lawson, the veteran baseball man- 
ager, is in Seneca Falls, N. Y.. superintend- 
ing the construction of a portable electric 
lighting plant. He intends to furnish lights 
for baseball games played in the evening. 
His machine includes an engine, boiler and 
dynamo., having a capacity sufficient to sup- 
ply 20 are lights, all of which are carried 
upon a specially constructed truck. There 
are also poles, wires and other appliances 
which go to make a complete lighting plant. 
The plant was recently given a test where a 
game of baseball was played between two 
picked nines. Mr. Lawson was highly satisfied 
with the result, and is looking forward to a 
successful season. 


General Mason, United States Consul at 
Berlin, Germany, reports that the published 
newspaper statements to the effect that new 
electric trains have been running at the 
rate of 125 miles an hour between Berlin 
and Hamburg is considerably exaggerated. 
He savs that a series of high-speed trials 
aided by the German Government is to be 
made on an 18-mile line between Berlin 
and Zossen in August and September, which 
will attract great attention among the elec- 
tricians of the world. A special motor-car 
has been built by the Allegemeine Elec- 
tricitiits Gesellschaft, which is to run in 
competition with one made by one of the 
leading American concerns for this special 
test. 


The work upon the 160-foot mast at Sias- 
consett, Mass., for the wireless telegraph 
system has been completed. The main 
mast, which is eight feet high, has been 
raised and is strongly guyed with two and 
one-quarter inch wire rope attached to heavy 
sand anchors. The guys from the topgal- 
lantmast for electrical reasons are of tarred 
rope. The ground connections were made 
by placing 80 heavy metallic plates two and 
one-half by eight feet in the ground at the 
rear of the operator’s house. Over 100 cells 
will be used to furnish electrical power, and 
four accumulators have been placed in the 
operator’s room. Messrs. Lockyer and Brad- 
field have left for the South Shoal Light- 
ship to install the plant upon that vessel. 
Commander J. D. Kelly, U. S. N., intends 
to have the service open to the public, if 
desired. 

The capitalists who are behind the re- 
cently organized Interstate Telephone Com- 
pany of New Jersey have acquired con- 
trol of the Consolidated Telephone Com- 
pany of Pennsylvania, which was formerly 
the Schuylkill Telephone Company. This 
company has also taken over control of the 
Paterson, Passaic & Suburban line which 
has 2,000 telephones. The secretary of both 
the Interstate and Consolidated companies, 
Mr. A. M. Worstall, says. that they will be 
operated in close connection with the Key- 
stone Telephone Company, of Philadelphia, 
under long-term interchange contracts. The 
capital of the Consolidated company has 
been increased to $4,000,000, and an issue 
of $6,000,000 in bonds authorized. A con- 
siderable part of the capital and bonds will 
be used in merging into the Consolidated 
the independent lines of eastern Pennsyl- 
vania, which have 11,500 telephones. 


The president and general manager of the 
Mobile Light and Railroad Company, Mr. 
J. Howard Wilson, has stated that the con- 
solidation of the Mobile Light and Rail- 
road Company, the Electric Lighting Com- 
pany, of Mobile, and the Mobile Gas, Light 
and Coke Company will take place Septem- 
ber 1. The consolidated company will adopt 
the name ana charter of the Mobile Light 
and Railroad Company, and the amount of 
capital stock and bonds to be issued by the 
consolidated company will be fixed at the 
time of consolidation September 1. Great 
improvements will be made, the tracks will 
be relaid with heavy rails and a number of 
new cars will be built. The new power 
plant at the corner of Water and Monroe 
Streets will be enlarged by the addition of 
large engines and generators. Wherever 
the company can afford it underground con- 
duits will be constructed for the electric 
wires. 


Active work has been begun by the Cali- 
fornia Power Company upon its great en- 
terprise of developing electric power from 
the Kern River, with a view of transmitting 
it to the cities of southern California. 
Chief Engineer Finkle has taken a force of 
men to the mouth of the river and is actively 
engaged in the work of construction. The 
preliminary work consists of building a two- 
mile stretch of road up to the mouth of the 
Kern River canyon, and when this is fin- 
ished the work of diverting the waters of 
the river through the mountains by a score 
of tunnels, ranging in length from 400 to 
5,000 feet, will be taken up. The company 
expects to obtain a waterfall of over 800 
feet. Two years will be required to com- 
plete the tunnels and power-house. About 
$2,000,000 will be expended in the work, 
from which the company expects to derive 
about 15,000 horse-power which will be 
carried to Los Angeles. 100 miles away. 
It is the intention, ultimately, to develop 
45,000 horse-power by the construction of 
additional power-houses. 
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ELECTRICAL SECURITIES 


There was a distinct improvement in the 
tone of the market for securities during the 
week ending August 10. Although prices 
did not materially advance, this improve- 
ment could be traced to changes in the 
agricultural and industrial situation. The 
drought has been broken and favorable crop 
conditions are now prevailing all over the 
country. A much more hopeful feeling as 
to the outcome of the steel strike was pre- 
valent. The total transactions for the week 
averaged very small, the stocks of largest 
activity being Steel common and preferred, 
Union Pacific, Southern Pacific and Atchison. 
'. A general feeling of confidence seems to 
pervade the air, and business conditions 
throughout the country are so good that the 
feeling of confidence is greatly restored. Not- 
withstanding the labor troubles and the par- 
tial corn crop failure in the Middle West, 
the country at large is doing well, and this 
fact is having its natural effect upon the 
market. 

The week closed with money in a firm 
position. There is still more or less hesi- 
tancy in putting out funds on long time, 
caused by the fact that banks are already 
well loaned up, and because the season is 
near at hand when demands from the West 
and South will have to be met. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 10. 

New York: His hest. Lowes’. Closing. 
Brooklyn R. T.... 75% T256 73% 
Con. Gas........ 221 217 218% 
Gen. Elec........ 252%, 24614 249% 
Man. EIl......... 117% 1144 = # 21164 
Met. St. Ry...... 166 163 16414 
Kings Co. Elec.... ... its 197 
N.Y. & N.J.Tel.Co. ... pirn 175 
Telep.,Tel.&Cbl.Co. ... pais 3 


A sheriff has taken charge of the General 
Carriage Company under an attachment for 
$41,000. The company will probably be re- 
organized. 

Inside sentiment on Brooklyn Rapid 
Transit continues bullish. There was some 
liquidation, it is claimed, by the political 
element which suffered in the Graeff tailure. 
This liquidation is believed now to be over. 


Boston, August 10: Closing. 
Am, Telep. & Tel...............- 16014 
Prie T 6li4.c5 6h ese cae ees tae ee Si 47% 
New Eng. Téliscsccctincws cineca 140 
Mass. Elec. pf..........eccceccene 93 
Westing. Mfg. pf...........2..06. 719% 
Edison. Elec: . oi. sccse ee eeee ce ees us 260 


A dividend of $1.50 per share on the stock 
of the New England Teiephone and Tele- 
graph Company was paid August 15. 


Philadelphia, August 10: Closing 
Elec. Co. of Amer..........-ee0e: THK 
Philadelphia Elec...............- 514 
Union Traction.......ess.sessssss 2614 
United G. I. CO.....ssssserssssoso 115 
Elec. Stor. Bat. C......... eee eens 75 
Elec. Stor. Bat. pf..........-...68- 75 


A director of the Electric Storage Battery 
Company says that no proposition from the 
General Electric Company has come before 
the board, and he is not cognizant of any 
overtures looking to a merger or otherwise. 
He adds, however, that it would seem nat- 
ural enough for the Storage company and 
the General Electric Company to be very 
closely related some time or other in the 


future. 


Chicago, August 10 : Closing. 
Chicago Edison Light............. 168 
Central Union Telephone......... 45 
Chicago Telephone............... 275 
Uns Tra. cesser erretor etei 15% 
Un. Trac. Df........ssessssesecse. 58 
Metropolitan El..............+5+- 921% 


he dividend of one and three-quarters per 
wat on the preferred stock of the National 
Carbon Company was paid August 15. Books 


reopened on August 16. 


ELECTRICAL REVIEW 


PERSONAL MENTION 


MR. CYRUS O. BAKER, the well-known 
platinum importer of New York city, is so- 
journing on the Pacific coast. 


MR. JAMES S. HEALEY has accepted a 
position with the Century Telephone Com- 
pany, of Cleveland, Ohio, to act for the com- 
pany in the capacity of traveling electrician. 
Mr. Healey heretofore has been connected 
with several telephone manufacturing com- 
panies and is well known throughout the 
telephone field. 


MR. F. A. ESTEP, president of the street- 
car supply house of R. D. Nuttall Company, 
Pittsburgh, Pa., has sailed for Europe on a 
business trip. Mr. Estep will establish while 
abroad several additional agencies for the 
sale of his company’s specialties in various 
parts of Continental Europe. The Nuttall 
Company is now filling orders for Great 
Britain, the Netherlands and Italy. 


MR. H. A. LOUD, the managing director 
of the British Westinghouse Electric and 
Manufacturing Company, has just returned 
from a trip to Europe, where he went for 
the purpose of inspecting the progress in 
the construction of the new Manchester 
plant and conferring with the English in- 
terests of the company regarding the plac- 
ing of the equipment contracts. Mr. Loud 
is now in Pittsburgh. 


MR. T. F. HUNTER, who was formerly 
actively engaged in the electrical supply 
business in New York, has returned to that 
city from Jacksonville, Fla. He is now as- 
sociated with H. M. Shaw & Company as 
salesman. Mr. Hunter has thoroughly 
familiarized himself with present conditions 
in the South, and is prepared to answer any 
questions regarding machinery, tools and 
supplies for railways, power plants, etc., 
for the southern market. 


MR. W. B. McCURDY, eastern manager 
of tue American Electric Fuse Company, has 
recently accepted the general eastern man- 
agement of the International Specialty Com- 
pany, of New York, Chicago, and San Fran- 
cisco, whose eastern offices and salesrooms 
are at 110 to 116 Nassau street, New York 
city. The company promises some agreeable 
surprises in the improvements recently made 
on its telephones and apparatus, and is also 
in a position to manufacture all kinds of 
wood and metal specialties. Mr. McCurdy 
has built up a very successful business for 
the American Electric Fuse Company in 
the East and South, and at the solicitation 
of the board of directors will continue to 
manage the eastern business of the Fuse 
company. 


THE NEW YORK COURT recently held in 
the case of Jacobs against the Third Avenue 
Railroad Company, that a street car railway 
company is not liable for ejecting a passen- 
ger who presents a transfer from a connect- 
ing line, which was not acceptable under the 
rules of the company, where a mistake in 
issuing said transfer was made by an 
employé of the connecting road; there being 
no community of enterprise between the 
two companies, and the business of each 
being independent. 


In a somewhat similar case in Illinois a 
plaintiff having received from a street car 
conductor a wrong transfer slip, boarded a 
car On a connecting line, tendered the trans- 
fer, which the conductor refused, and de- 
clined to pay her fare. The conductor then 
requested her to leave the car. This she 
refused to do and reasonable force was used 
to eject her. The court held that the plain- 
tiff could not recover for any injury sus- 
tained as it was her duty to peaceably leave 
the car and appeal to the courts for redress, 
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AUTOMOBILE NOTES 


Secretary Butler, of the Automobile Club 
of America, has received three notable en- 
tries for the automobile race from Buffalo 
to Erie. M. Henri Fournier, winner of the 
big Paris-Berlin race, as well as the contest 
to Bordeaux, Jockey Tod Sloan, and M. 
Charron, who is considered second only to 
Fournier in skillful manipulation of auto- 
mobiles, will take part. 


Arrangements are now being made for 
the automobile test between New York and 
Buffalo, which will commence October 9. The 
average stages are from 88 to 90 miles. The 
total distance to Buffalo is 500 miles. Great 
care is being used in the selection of the 
route that it may include all conditions of 
roads likely to be met with in the general 
tour of the state. The regulations for it 
are now being prepared. 


The law enacted by the State Legislature 
of Connecticut at its last session regarding 
automobiles went into effect August 1. By 
this law the speed of all power vehicles is 
limited to 12 miles per hour in the cities 
and 15 miles per hour on the country roads. 
Moreover, if the driver of horses, when meet- 
ing an automobile, holds up his hand the 
Chauffeur must stop instantly. For viola- 
tion of this law a penalty of not more than 
$200 is attached. 


Mr. and Mrs. Harry Decker, of New York, 
have left the Gilsey House en route to Texas, 
with the intention of covering every mile of 
the way on an automobile. The itinerary was 
arranged for them, but as the map did not 
arrive in time Mrs. Decker decided not to 
wait for it and mapped out a route on a 
map of the United States. They will travel 
from town to town and will decide how to 
proceed from each city and village. It is 
their theory that the residents of each local- 
ity will be able to tell them more concerning 
the route than any map-maker could pos- 
sibly know, and they will be able by this 
method to see more of the country than in 
any other way. 


The Deering Harvester Company, of Chi- 
cago, Ill., has been building an automobile 
grass mower. It is propelled by a four- 
horse-power gasoline motor, and is said to 
have cut 22 acres in nine hours, using a five- 
foot sickle bar. The motor is placed in 
front of the driver’s seat and rests upon a 
leading third wheel, and the cutter bar is 
at the side, as is usual in machines drawn 
by horses. The traditions of horse-mowing 
machines have been followed very closely. 
The cutter bar could have been placed di- 
rectly in front of the machine since there 
are no horses to tread upon the grass, and 
the driver could be given a higher seat 
where he would have a better view of the 
ground. By this construction the machine 
would be simplified and would probably be 
lighter, while the cutter bar would be more 
manageable and subject to less jar and strain 
than when carried out at one side. 


A curious accident happened to Mr. S. F. 
Edge, who was the only English competitor 
in the Paris-Berlin motor race, which ren- 
dered it impossibie for him to continue fur- 
ther. He was driving a 70-horse-power 
Napier car. It traveled splendidly and prior 
to his first puncture he had drawn up from 
twenty-fifth position, where he had started, to 
ninth. In the first 50 miles his tires were 
punctured no less than seven times, the 
final accident causing his retirement while 
passing a competitor. Owing to an immense 
cloud of dust he could not see his way, and 
while traveling at the rate of 70 miles per 
hour he struck the arched curve of the road 
over a bridge. The car leaped into the air 
and bounced back into the road again like 
an india-rubber ball. Under the impact the 
back carriage spring broke, and, as it would 
have required two days to replace it, Mr. 
Edge was compelled to withdraw from the 
race, 7 
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ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH 


The bonded indebtedness of the Dauphin 
County Telephone Company, of Harrisburg, 
Pa., will be made $300,000. 


In Sidney, Ill., the Home Telephone Com- 
pany is extending its lines. It will also 
make improvements to the extent of $1,000. 


The lines of the Williamstown & Owen- 
ton, Ky., Telephone Company will be extend- 
ea from Falmouth to Boyd to connect with 
the Cynthiana system. 


Mr. Phillip Fitzsimmons has conveyed to 
the Fitzsimmons Telephone Manufacturing 
Company, of Cincinnati, Ohio, all his rights 
to use the streets of the city for telephone 


purposes. 


The Cumberland Telephone Company, Lake 
Providence, La., now has 80 telephones in 
operation in that town. The company will 
at once erect a long-distance line to Tal- 
lulah, with a view of connecting later with 
St. Joseph, La. 


The Consolidated Telephone, Telegraph 
and Cable Company, Cleveland, Ohio, has 
elected the following officers: President, B. 
G. Hubbell; first vice-president, W. H. Price; 
second vice-president, R. N. Parmley; secre- 
tary and treasurer, J. H. Fuller. 


The New York Telephone Company is 
about to erect a special building for its ex- 
change at Yonkers, N. Y., in view of the 
rapid increase there. The new building will 
have a front of 60 feet and a depth of 90 


| feet. It will be four stories high. 


The local telephone exchange at Elberton, 
Ga., has been purchased by the Southern 
Bell Telephone and Telegraph Company. 
It will immediately begin the construction 
of a new exchange and modern long-dis- 
tance toll-service line between Atlanta and 
Elberton. 


A special committee was recently ap- 
pointed in San Antonio, Tex., to investi- 
gate and suggest a remedy for the overhead 
wires. It has recommended to the city coun- 
cil that all telephone, telegraph and elec- 
tric wires within the city limits be put 
underground. 


Extensive improvements are being made 
upon the lines of the Cumberland Telephone 
Company, of Tennessee. Two new lines 
are being established which will greatly 
facilitate the business and result in greatly 
increased convenience for the patrons. Dr. 
Eugene Logan is the company’s manager in 
Nashville, Tenn. 


The Maryland Telephone and Telegraph 
Company by its contract with the War 
Department will soon begin the construc- 
tion of a line to establish telephone con- 
nection between Forts Howard, Armistead 
and McHenry, at the entrance to Baltimore 
Harbor, and all points served by the com- 
pany’s lines. 


It is reported that the Central Pennsyl- 
vania Telephone Company, of Scranton, Pa., 
and the Pennsylvania Telephone Company, 
of Harrisburg, will become a part of a com- 
bination formed at Reading, to be known 
as the Consolidated Telephone for Penn- 
sylvania. Mr. Richard Bryan, of Scranton, 
has been chosen general manager of the new 


company. 


The Southern Bell Telephone and Tele- 
graph Company will soon erect a fine new 
building in Atianta, Ga. It will adjoin the 
present exchange corner Prior and Mitchell 
streets, and will have a frontage of about 
40 feet with a depth of about 100 feet. 
Bleckley & Tyler are the architects for this 
new addition. It is to cost about $40,000. 
The contract has not yet been let, but will 
be in a few days, when the work wil] begin 
at once, 


A certificate of the Greenwich & Schuy- 
lerville Electric Railway Company has been 
filed with the Secretary of State. 

The Oneida Railway Company, of Oneida, 
N. Y., has had its engineering force resume 
the survey for the extension of its lines. 

Mr. W. H. Bourdhart, of Salem, Ore., has 
asked the County Court for a franchise for 
an electric railway from Salem to Silverton, 
a distance of 15 miles. 

The residents of Rotterdam, N. Y., have 
signified their desire in a public meeting 
to grant permission to the Schenectady Rail- 
way Company to extend its lines through 
the town. 

The Pacific Electric Railroad, of Los 
Angeles, Cal., has been incorporated in Ari- 
zona to construct feeders into Long Beach 
and Monrovia. The Huntington-Silmore 
Syndicate will control the company. 


Those interested in the Suffield Street 
Railway Company, of Suffield, Ct., have ef- 
fected an organization for their proposed 
route, six miles in length, for which a 
franchise has already been secured. 


Citizens of Carlisle, Pa., have received 
charters for two more trolley roads. The 
first was the Star Street Railway Company, 
which is three miles long; the second road 
will run through New Cumberland to Lewis- 
burg, a distance of seven miles. 


Applications for permisgian tq make ex- 
tensive improvements in its system of tracks 
will be asked for by the Atlanta Railway 
and Power Company, of Atlanta, Ga., from 
the city council. The company also de- 
sires to make a number of extensions in its 
lines. 


It is rumored that the companies who are 
interested in the paying up of the Oneida, 
Utica & Herkimer and the Frankfort & Ilion 
street railway lines, are to purchase the 
franchise of the Rome City Street Railway 
Company, which is now controlled by New 
York parties. 


The State street route for the East Bos- 
ton tunnel has been decided upon by the 
Boston Transit Commission instead of the 
Fleet and Hanover streets route as was 
first proposed. This route will furnish a 
better connection with the elevated rail- 
way system. 


The Hartford & Springfield Street Railway 
Company has begun to push work on its 
new line between Warehouse Point and 
East Windsor Hill, Ct. This road when 
completed will be one of the best equipped 
and will have one of the finest road-beds of 
any trolley line in New England. 


The work upon the Beloit, Janesville & 
Delavan Lake Electric Railway Company, 
of Janesville, Wis., has been begun by Hayes 
Brothers. The work of grading will be 
commenced at several points between Beloit 
and Rockford. They are sure that they 
can complete the work within the time 
limit, which is January 1, 1902. 


L. H. Lancaster, of Thibodaux, La., 
states that the preliminary surveys for the 
Lafourche & Terrebonne Railway, an 
electric line have been completed and that 
the rights of way will soon be secured. The 
contracts will be let October 1. The line 
will be 70 miles long, running from Houma 
to Donaldsonville. C. P. Young is chief 
engineer. 


The president of the Kansas City & 
Olathe Electric Railway, of Kansas City, 
Mo., Mr. F. C. Goodwin, says that some con- 
tracts for grading, etc., have been let, and 
that the company would like to hear from 
contractors experienced in building routes 
of this character who can also assist in 
financing the same. The company has its 
franchise, rights of way and a portion of its 
capital. 
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ELECTRIC LIGHTING 


The city of Alameda, Cal., is to improve 
its electric lighting plant at a cost of about 
$10,000. 

Bids for constructing an electric light- 
ing plant in Greenwood, Miss., were received 
until August 16. 


Messrs. Collier and Brown, engineers of 
Atlanta, Ga., are to build an electric light- 
ing plant in Starke, Fla. 


The city of Chillicothe, Ill, asked for 
bids a few days ago, for lighting the city 
for two years or longer, at the option of the 
city, from October 1. 


The Missouri Power Company, of Helena, 
Mont., will begin the construction of its 
proposed power plant in October. The 
estimated cost is about $600,000. 


The general manager of the Washington 
Power Company, Spokane, Wash., Mr. D. L. 
Huntington, states that it will be some time 
before the plans are available for the new 
plant to be erected. 


In Conneaut, Ohio, an election will soon 
take place to settle the question of issuing 
$20,000 worth of four per cent bonds for the 
improvement of the electric lighting plant. 
Mr. W. F. Stanley is mayor. 


The Yosemite Valley Commission of San 
Francisco, Cal., are asking for bids for con- 
structing an electric light plant in the val- 
ley to cost about $30,000. Professor Corey, 
of the University of California, is the engi- 
neer. 


On August 6 the Oshkosh Electric Light 
and Power Company, of Oshkosh, Wis., was 
reorganized and steps were then taken 
to rebuild the plant at a cost of about 
$60,000. Messrs. A. E. Thompson and 
Leander Choate are interested. 


Rumor has it that Messrs. Finch and 
Campbell, of Port Falls, Idaho, propose to 
build an electric lighting plant for the 
Coeur d’ Alene mines to cost $1,000,000. 
The power will be carried about 65 miles. 
R. K. Neill will have charge of the works. 


The Council and Board of Trade of 
Bucyrus, Ohio, desire propositions for an 
incandescent light franchise, and an elec- 
tion will soon be held in Columbus to set- 
tle the question of issuing $200,000 worth 
of bonds for a municipal electric lighting 


plant. 


News has been received that the city of 
Starkville, Miss., will soon be in the mar- 
ket for a 150-horse-power boiler, a 90-kilo- 
watt dynamo, a 125-horse-power engine, and 
other material. It is proposed to build an 
electric lighting plant to cost about $9,000. 
Professor E. C. Yard is the engineer. 


Mr. Fred Macey, of Grand Rapids, Mich., 
is asking for bids at once on one 400-horse- 
power slow-speed Corliss engine, one 200- 
horse-power slow-speed Corliss engine, three 
250-horse-power water-tube boilers, one 125- 
kilowatt 250-volt direct-current slow-speed 
belted generator, five shop motors, and 
other machinery. Messrs. Field and Hinch- 
man, of the Majestic Building, Detroit, 
Mich., are the consulting engineers. 


The secretary of the Riverside Power 
Company, of Riverside, Cal., J. H. Barber, 
states that bids will be received until August 
15 for the construction of an electric power 
plant on the Santa Ana River to cost about 
$80,000. The water will be diverted by a 
canal six and one-half miles long and the 
fall at the power-house will be 86 feet. 
There will be two turbine water-wheels of 
378 horse-power each, two 300-kilowatt 
three-phase alternating-current generators 
with an exciter to run a separate turbine- 
wheel and a 1214-mile transmission line. 
The voltage will be from 10,500 to 11,000. 
Samuel Storrow, 402 Douglass Building, 
Los Angeles, Cal., ig the engineer. 
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INDUSTRIAL ITEMS 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, advises customers to meet gas and 
gasoline competition by using the Adams- 
Bagnall three-and-one-half-ampere arc lamps. 
These lamps are made for all circuits. 


THE WESTINGHOUSE COMPANIES 
have sent out a very attractive pamphlet 
describing their exhibits at the Pan-Amer- 
ican Exposition and extending to every one 
a very cordial invitation to visit them. 


McCARTHY BROTHERS & FORD, of 
Buffalo, N. Y., have received an order for 
marbleized switchboards which are to be 
sent to the Singapore branch of the Ameri- 
can electrical engineering and contracting 
firm of Bagnall & Hilles. 


THE HAZARD MANUFACTURING COM- 
PANY, of Wilkesbarre, Pa., is distributing 
some very attractive booklets, describing its 
bare copper wire, insulated wires and ca- 
bles, and another setting forth the merits 
of its wire rope of stee: and iron. 


THE WOODBINE HOTEL, of Buffalo, 
N. Y., has a beautiful location. All its rooms 
face Johnson Park, there being no court 
rooms. It is very cool because of the air 
space about it. All those contemplating 
a visit to the exposition will do well to send 
for illustrated booklet and maps. 


WESTON ELECTRICAL INSTRUMENTS 
are interestingly described in a new pocket 
price list sent out by Mr. J. P. Brown, New 
York, selling agent of the Weston Electrical 
Instrument Company. The small volume 
embraces all the standard portable and 
switchboard instruments made by the Wes- 
ton company, and is sent on application. 


FIREWORKS of the most elaborate kind 
will be displayed at the Pan-American Ex- 
position each Tuesday, Thursday, and 
Saturday evening during August, and pos- 
sibly during September. These fireworks 
will be displayed by Pain, well known in 
connection with such exhibitions, and will 
take the form of a water carnival, including 
pantomimes, ballets, etc. 


THE EUREKA ELECTRIC COMPANY, 
of Chicago, Ill., is sending out a very at- 
tractive catalogue of its telephone and line 
construction material. It manufactures ex- 
press switchboards, flashlight switchboards, 
multiple switchboards, bridged telephones, 
series telephones, etc. Apparatus manu- 
factured by this company is in use in over 
1,200 exchanges in this country and abroad. 


THE CONSOLIDATED CAR HEATING 
COMPANY, Albany, N. Y., has been awarded 
the contract to equip 1,200 cars with appa- 
ratus for electric heating by the Manhattan 
Elevated Railway Company, of New York. 
By the terms of the contract 300 cars must 
be ready by January 1, 1902. Eighteen 
months will be required to complete the 
work. Each car will contain eighteen 
heaters. 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, of Peru, Ind., is distribut- 
ing an attractive pamphlet setting forth the 
merits of its fusible attachment plugs. It 
has designed to make a more practical plug 
than any on the market at present, to de- 
crease the labor in using, and to increase 
the durability. The plug is dust-proof and 
moisture-proof. This pamphlet also con- 
tains the price list. 


STROMBERG’S STEAM USERS’ GUIDE 
is a working book giving complete informa- 
tion of the points necessary to be known hy 
those having charge of steam apparatus. 
and especially for those liable to be ques- 
tioned hy examining boards for the grant of 
a license. Engineers, firemen, machinists 
and employers have found it of considerable 
value. It is published by George A. Zeller, 
of St. Louis, Mo. a 
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THE LANE & BODLEY COMPANY, of 
Cincinnati, Ohio, is now distributing its 
Fiftieth Anniversary Catalogue. It contains 
details of its new twentieth century heavy- 
duty engine, the Columbian Corliss engine, 
four-cylinder triple expansion Corliss en- 
gine, and. others. This catalogue should be 
of great assistance to those contemplating 
the purchase of engines for electrical as well 
as manufacturing purposes. 

THE INTERNATIONAL SPECIALTY 
COMPANY, of Chicago, Ill., has issued a very 


neat circular describing its No. 1 tele- 
phone for office, house, or hotel. This tele- 
The 


phone is guaranteed for five years. 
maker has sought to build first the best 
working telephone upon the market, and 
second, to make it so cheap that it will be 
within the reach of all. Prices and further 
particulars will be furnished upon applica- 
tion. 

THE BRITISH WESTINGHOUSE ELEC- 
TRIC AND MANUFACTURING COMPANY, 
LIMITED, has secured contracts from the 
Dublin corporation for furnishing the neces- 
sary transformers and meters to be in- 
stalled in the principal generating station 
of the Irish capital’s electric traction sys- 
tem. The combined contracts are upwards of 
$55.000. The transformers, etc., will be manu- 
factured in the Pittsburgh factory of the 
American Westinghouse Company. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, has recently issued 
an electric fixture and supply catalogue, No. 
28. It covers a very complete and up-to- 
date line of fixtures, fllustrated with large 
half-tones and the catalogue is very hand- 
somely gotten up. This company has re- 
cently enlarged its facilities for handling 
the electric fixture business and the factory 
is in position to make prompt shipments. 
This catalogue will be mailed, on applica- 
tion, to any one contemplating the purchase 
of fixtures. 


CENTRAL ELECTRIC COMPANY—Any 
one desiring information on Manhattan 
arc lamps can procure it from the Central 
Electric Company. of Chicago, who, as agent 
for this lamp, will send descriptive bulletins 
and quote prices. The Manhattan is one of 
the oldest lamps on the market and long 
experience has brought many changes which 
have greatly improved it, although the main 
features of the old lamp have been main- 
tained. The Central Electric Company will 
carry a stock of the various types in Chi- 
cago, in order to supply customers, who are 
in immediate need, without delay. 


THE WISCONSIN TRACTION, LIGHT. 
HEAT AND POWER COMPANY, of Apple- 
ton, Wis., has recently placed an extensive 
order for turbine water-wheels with the 
Stilwell-Bierce & Smith-Vaile Company, of 
Dayton, Ohio. The plant consists of two 
units of wheels for driving the main plant, 
each unit containing three pairs of 42-inch 
Victor wheels mounted on horizontal shafts. 
The total horse-power to be developed by 
these wheels will be 3,200 horse-power, and 
the gate work will be its patented draw- 
rod type. Two single 24-inch horizontal 
Victor turbines, developing 150-horse-nower, 
will also be furnished for driving the ex- 
citers. 


MR. GEORGE H. DANIELS. General 
Passenger Agent of the New York Central 
& Hudson River Railroad, has just issued 
vol. i; No. 1, of the Four-Track News, a 
sequel. to the very popular and widely 
known “Four-Track Series,” formerly pub- 
lished by him. The News will be issued 
periodically, and will contain from month 
to month interesting news concerning the 
Central’s lines and its entire system. It 
will be mailed regularly to over 5,000 cor- 
respondents in foreign countries. and a copy 
will be sent free to any address in the United 
States on receipt of a postage stamp by the 
General rassenger Agent, Grand Central 
Station, New York city. The News is at- 
tractively gotten up and presents matters of 
interest to every traveler. 


Orre- = 


P Vol. 89—No. 7 


e. + 


NEW INCORPORATIONS 


WENATCHEE, WASH.—The Wenatchee 


Electric Light and Power Company. 
$6,000. 
CANONSBURG, PA.—The Canonsburg 


& Washington Street Railway Company. 
$48,000. To build a line eight miles long. 


WASHINGTON, PA.—Washington & Oak 
Grove Street Railway Company. $18,000. 
To run through the streets of Washington. 


PHOENIX, ARIZ.—The Brett Telephone 
and Telegraph Company. $100,000. Incor- 
porators: Mrs. A. M. Brett and W. V. Smith. 


MEADVILLE, PA.—Meadville & Inter- 
urban Street Railway Company. $96,000. 
To build 16 miles of road. President: F. R. 
Shryock. 


FARMERSVILLE, TEX. — Farmersville 
Electric Light Company. $15,000. Incorpo- 
rators: H. L. Carver, H. D. Honaker and L. 
E. Bumpass. 


LITTLE ROCK, ARK.—Yellville Electric 
Light and Power Company. $50,000. Incor- 
porators: W. F. Cleveland, J. E. Seaman, Alf 
Wingate and others. 


NEW YORK, N. Y.—The Telephone Print- 
ing Company. $10,000. Directors: R. A. 
Salefield, E. H. Rosenblatt and F. A. Thomp- 
son, of New York city. 


WILMINGTON, DEL. — Modern Street 
Railway Company, of New York. $100,000. 
To make and deal in articles for supplying 
light, heat and power. 


JACKSON, MISS.—The Ackerman Com- 
press Warehouse and Electric Light Com- 
pany. $25,000. Incorporators: J. B. Cobb, 
A. C. Raymar and others. 


WAVERLY, TENN.—The Waverly Elec- 
tric Light Company, of Humphreys County. 
$5,000. Incorporators: Arthur E. Justice, 
B. R. Thomas and others. 


McKEESPORT, PA.—McKeesport Subur- 
ban Street Railway Company. $12,000. To 
build a line two miles long. President: H. 
B. Rhine, of Bellevue, Pa. 


BLOOMSBURG, PA.—Bloomsburg & Mills- 
ville Street Railway Company. $60,000. To 
run from Bloomsburg to Millsville. C. W. 
Miller, of Bloomsburg, president. 


ALTOONA, PA.—The Belt Line Exten- 
sion Street Railway Company. $3,000. To 
build one-half mile of railway. President: 
Charles P. Baltzell, of Altoona, Pa. 


CHICAGO, ILL.—The Valparaiso, Michi- 
gan City & Chicago Electric Railroad Com- 
pany. $25,000. Incorporators: William 
Freeman, C. W. Bartholomew and others. 


CONNEAUT, PA.—The Conneaut & Erie 
Traction Company. $150,000. To . build 
25 miles of railroad from the city limits of 
Erie to the Ohio state line. J. S. Cleve, of 
Erie, president. | Se eee + 

TEXARKANA, ARK.—Texarkana Brick 
Company. $25,000. Incorporators: George 
W. Fouke, president; Clyde W. Fouke, vice- 
president; E. N. Maxwell, secretary, and 
William L. Haydon, treasurer. | i 


COLUMBUS, OHIO—The Benbow Com- 
pany. $5,000. To manufacture electric ma: 
chines and supplies and to deal in-second: 
hand eleetrical machinery and supplies: 
Incorporators: Albert F. Beck, Robert S: 
Bruce, J. Lahey, M. B. Benbow and W. C. 
Benbow. — _ wee” se as 

HARRISBURG, PA.—The . Beaver. & New 
Brighton Electric Street Railway Company. 
$30,000: to build a line five- miles in length. 
Tbe Freedom & North Rochester Electric 
Street Railway Company; $18,000; to run 
through Freedom and Rochester and return, 
a distance of three miles. The Union Elec- 
tric Street Railway Company; $6,000; to 
build a line one mile long. re 
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On Friday, August 16, the wireless tele- 
graph system for announcing the arrival 
in American waters of transatlantic vessels 
provided with proper sending apparatus was 
successfully inaugurated. The Nantucket 
Shoals lightship, anchored some 35 miles 
to the southeast of the island of Nantuck- 
et, has been equipped with Marconi ap- 
paratus, and a station has also been erect- 
ed at Siasconset, on Nantucket. The lat- 
ter is connected by telephone and tele- 
graph with the mainland. On the even- 
ing in question, the steamship Lucania, 
being then off the lightship, reported her 
arrival and exchanged several messages 
with the shore. This is one of the most 
interesting and really important applica- 
tions that wireless telegraphy has received, 
as it enables incoming steamships to be 
reported twelve to eighteen hours before 
they arrive at New York. This will often 
enable business arrangements to be made 
in advance and be of great value to the 
commercial community. 


NEW YORK, SATURDAY, AUGUST 24, 1901. 


PEREGRINATIONS OF THE CENTRAL 
STATION. 


When electric lighting was first intro- 
duced into American cities it was dis- 
tributed from small stations placed as 
closely as possible to the centres of light 
distribution, and when it was found neces- 
sary to cover an area larger than could 
economically be handled from one of these 
an auxiliary station was built. 

The invention of the three-wire system 
practically quadrupled the radius which 
could be supplied from a single station, 
thus making it possible to remove the sta- 
tions somewhat away from the immediate 
centre of distribution, but still not en- 
abling it to go very far from this region, 
which also generally was the centre of 
business activity in the town. Naturally, 
the centre of business activity is the place 
of all others where rents and real estate 
values are highest, and most often it is 
furthest from and least convenient to 
sources of coal and water supply. For all 
these reasons the carly stations were no 
little handicapped, although their business 
was never large enough to make absolutely 
necessary the detailed economics which are 
practiced in the great plants of to-day. 

No sooner had the polyphase system 
well established itself in the regard of 
engincers than it was applied to the diffi- 
cult problem of lighting large urban areas 
from a single source of power supply. In 
Chicago, in New York, in Philadelphia, in 
Brooklyn, in Boston and in many other 
cities, the central stations are often many 
miles distant from the centres which they 
supply. Current is generated at high 
pressure and fed by transmission lines of 
great economy to distributing points, 
where it is transformed and converted to fit 
it for its usc on the distributing network. 
It has been found convenient and satis- 
factory in many of these cities to move 
the station to points convenient for coal 
supply and at the same time having an 
abundance of water for condensing and 
other purposes. This has dictated their 
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location along the water-front in some of 
the cities named, and has resulted in 
extraordinary economics, the additional 
loss imposed by the increased transmission 
distance being practically negligible. 

No doubt exists in the minds of engi- 
neers to-day of the entire feasibility of 
operating, for example, the entire lighting 
of Greater New York from a single great 
station, should this be desirable. Under 
local conditions, and with cheaper water 
deliveries for coal, it is not likely that 
it would be desirable; but the fact that 
central stations have moved even three or 
four times, and each time moved further 
away from the centres which they supply, 
leads to the interesting speculation of how 
far and in what direction they will go 
next. 

For our eastern coast cities, situated 
within reasonable transmission distance 
of the great coal ficlds of the Appa- 
lachian mountains, it seems natural to 
believe that the next important move of 
these stations will be to the coal pits. 
Every increase in facilities for power 
transmission to great distances adds a new 
factor to the economic equation which 
must in the end determine all such mat- 
ters as the location of power-generating 
plants. At present it is believed that the 
copper wire line and the coal train are 
practically equal in efficiency for the 
transmission of power to distances between 
one hundred and two hundred miles. 
What the future has in store for electric 
transmission can not easily be guessed at, 
but viewing the progress that has been 
made in the last few years, and seeing 
that each step forward makes it possible 
to increase transmission distances, while 
retaining commercial efficiency of opera- 
tion, it looks as if the day was not in- 
calculably distant when the engines for 
driving the electric lights of New York 
and Philadelphia would be located at the 
coal mines in the mountains to the west. 

Were such an innovation to be made, 
and were power to be delivered to New 
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York in vast quantities over such a line, 
it would undoubtedly find use for many 
other purposes than electric lighting, and 
the result would be a great stride toward 
the smokeless city. It is interesting to 
note that present-day engineering is en- 
tirely able to cope with the problem of 
transmitting very large power from these 
coal fields to New York. The only ques- 
tion that remains to be solved is: Will this 
pay in comparison with transporting the 
coal by railroad from the mines and burn- 
ing it under boilers in the city? 


THE LONG-DISTANCE TROLLEY. 

The electric railway—that is, the or- 
dinary trolley road—has been so complete- 
lv standardized that of late little advance 
has been made in connection with its 
equipment. It is true that road-beds have 
hecome better as the necessity for improved 
track has become more widely recognized, 
but the equipment itself has remained very 
nearly standard except in the matter of 
line distribution. 

But the trolley seems destined to play 
its part in two epochs of development. 
It was not so long ago that the horse was 
prominent as the means of transit in 
cities,and it will be remembered that when 
the first trolley cars had successfully held 
their own against horse traction that the 
movement to equip existing street car lines 
with electricity, and to build new elec- 
tric lines here and there in towns, was 
one of the most remarkable in industrial 
history. Perhaps nothing like it has been 
seen since the railway building craze in 
Great Britain in the early thirties. In 
five or six years from the time of the com- 
mercial introduction of the electric street 
railway system there were nearly one 
thousand street railway companies in the 
United States alone operating electric 
ears. 

The trolley line having been built prac- 
tically in all of the towns where it seemed 
to have any chance to earn its way, natu- 
rally the construction of electric railways 
took on the complexion of any other 
steady and stahle industry and the growth 
of these lines was measured in some de- 
gree by the ordinary growth of the coun- 
try. But it soon came to be seen that the 
system which worked so perfectly on the 
streets was equally capable of extension 
into the country, and that where cities and 
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towns were close together a good local 
trae could be had by uniting two or 
more places. 

Slowly the interurban railway began to 
stretch out from town to town, forming a 
network which has grown until in some 
regions, as in New England, for example, 
all the important centres are connected, 
and one may travel often as much as one 
hundred or two hundred miles in one 
direction in the cars of various street and 
interurban railway companies. 

Naturally, such a state of things inevi- 
tably attracted the attention of exploiters, 
and the natural genius for consolidation 
which the American people seem to possess 
exerted itself. On every hand now we hear 
of consolidation of interurban street rail- 
way systems, until companies, in some 
cases, possess straightaway lines more 
than two hundred miles long. The next 
step, naturally, is the unification of con- 
struction throughout, the improvement of 
rights of way and permanent way, and 
then the operation of through cars. 

In the last few days plans for the con- 
struction of trolley roads from Albany to 
Boston, from Albany to Buffalo, and from 
New York to Albany, from New York to 
Boston, from New York to Philadelphia, 
from Cincinnati to Toledo and Detroit, 
and in innumerable other places, have been 
made the subject for discussion in the 
newspapers. It is believed that some, if 
not all, of these lines will actually be 
built and several of them can be organized 
simply by the consolidation of existing 
properties and the construction of rela- 
tively short links. 

The subject is particularly fascinating. 
Here we have the unacknowledged rival 
of the steam railway growing in impor- 
tance and in size, slowly but surely, and 
in disjointed units; when suddenly these 
are amalgamated to form a system that 
not only parallels the lines of existing 
steam railroads in many sections, but 
which actually surpasses them in extent 
and utility. The next year or two will see 
a comparatively bitter struggle for su- 
premacy in many parts of this country be- 
tween the railroads and the trolley roads. 
The latter have all of the benefits of cheap 
construction and low expense of operation 
and of convenience. The only remedy left 
for the railroads is to electrify their own 
tracks and to turn themselves forthwith 
into magnified and superior trolley lines. 
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THE INSTITUTE CONVENTION. 

The eighteenth annual convention of 
the American Institute of Electrical En- 
gincers has begun under most pleasant 
circumstances, and will continue this week 
its sessions at Buffalo. ‘The attendance at 
the opening meeting in New York, on 
August 14, was unexpectedly large and 
highly gratifying. The programme that 
had been arranged by the committees on 
reception and entertainment was very at- 
tractive, and all who participated seemed 
to enjoy the occasion. 

This meeting has been more interna- 
tional in character than any other the In- 
stitute has ever had. Delegates from sis- 
ter societies and guests were present from 
Great Britain, France, Germany, South 
Africa, Japan and elsewhere. 

Of especial interest were the visits made 
on Thursday and Friday, the first day 
to the Crocker-Wheeler works and the 
New York Telephone Company's mag- 
nificent exchange in Eighteenth street, 
and by boat to the water-front pow- 
er stations in New York and Brooklyn. 
The foreign visitors seemed heartily to 
enjoy these visits and saw much that in- 
terested them. The magnitude of the 
great stations seemed peculiarly to im- 
press them, as did also the prominence in 
American life of features depending upon 
engineering works. The regular pro- 
gramme which will be taken up in Buffalo, 
on Tuesday, is of high interest, and 
it is expected that this meeting will be by 
all odds the most interesting, significant 
and important that the Institute has en- 
joved in its history. 


To appreciate the advantages of elec- 
tricity over steam as a motive power one 
has only to take a short trip on a hot day 
upon some of the surface cars 1n New York 
city, which are driven by electricity, and 
then return by an elevated train drawn by 
a steam locomotive. In the latter case, 
although hard coal is burned, more or less 
of the gascs—generally more—is always 
being blown or drawn through the cars by 
the motion of the train, when all the win- 
dows and doors are open, which is not at 


all conducive to the comfort of the occu- 
pants. The equipment of all the elevated 
lines with electricity, which is now taking 
place, will be an unspeakable blessing to 


the thousands who go to their business 1N 


the morning and return in the evening by 
them. 


JIN 08 


TION. 
euti af 
nical Fr. 
pleasan 
this Wiet 
H lan at 
Lork, an 
Tee ani 
me that 
Tees op 
Vere at. 


“ell 


August 24, 1901 


THE IHEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/S—XL. 


BY W. ELWELL GOLDSBOROUGH. 


The numerous construction lines which 
the graphical solution necessitates makes 
it somewhat difficult to follow through 
Fig. 108 to the point of locating the final 
vector resultants. ‘That the final condi- 
tions which obtain in the circuit may be 
more easily seen, the important vectors 
have been transferred and reproduced in 
Fig. 109. In this figure the point 0’ is 
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of the vectur the electro-motive force im- 
pressed upon the circuit A,O meet ina 
common point, OA! is the electro-motive 
force which appears between the terminal 
points A, and O of Fig. 104. For the same 
reason OA" represents the electro-motive 
force appearing at the terminals A,O of 
Fig. 104, and OA™ the electro-motive 
force at the terminals of the third circuit 
of Fig. 104. | 
Upon these latter electro-motive-force 
vectors we will now construct the triangles 
of electro-motive forces of the three cir- 
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the junction point of the heels of the 
vectors representing the electro-motive 
forces developed by the three alternators 
working synchronously. The point O is 
the junction of the heels of the vectors rep- 
resenting the three electro-motive forces 
that are impressed upon the three inde- 
pendent circuits of Fig. 104, as well as 
the junction point of the heels of the 
vectors which represent the currents flow- 


ing in these three circuits. 


O’A'of Fig. 109, therefore, Fp peoecnts the 
electro-motive force EK’; O'A L the elec- 
tro-motive force E", and 0'A™, the elec- 
tro-motive force E"', Further, since the 
head of the vector representing the electro- 
motive force of alternator E' and the head 


cuits. Since the values of the resistance 
and reactance of the first circuit are 
known, and the value of the current in 
the first circuit determined (Fig. 1C8), 
we can lay off the vector OC, lagging 
behind the vector OA' by an angle 
equal to 

$, = tan ` 3 
and give to OC, a length equal to Ir.. 
Further, on OC,, we can lay off the dis- 
tance OB, equal to I, as determined from 
Fig. 108. 

By comparing Figs. 109 and 108 we 
now find that the current vector OB, of 
Fig. 109 is parallel to the vector B1B, of 
Fig. 108. In completing the triangle of 
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the electro-motive forces of the circuit 
A,O, we erect at C, the vector G,A! per- 
pendicular to the vector OC,. The length 
C A! is equal to the product I,z,. 

The electro-motive-force triangle of the 
second circuit is, in like manner, con- 
structed upon the electro-motive-force 
vector OA". In this case we can lay off 
the semi-circle oG a" on OA" as a diam- 
eter; then, from the point O as a centre 
and with a radius equal to I,r,, the point 
C, can be determined. The distance 
CA! is now equal to the product Ipv, If 
in the direction OC, we lay off the dis- 
tance OB, equal in length to the vector 
BB, of F ig. 108, OB, will represent the 
current flowing in the second circuit, 
since it will be found to be parallel to the 
vector B,"B, of Fig. 108. 

In the case of the third circuit the heel 
of its electro-motive-force triangle C,can be 
determined by taking the intei section of two 
circles, one of them being described from 
O as a centre with a radius equal to I,7, = 
OC, Fig. 109, and the other being de- 
scribed from A’ as a centre with a radius 
equal to I,z7, = C,A"" In the latter case, 
the point C;, of course, follows on the 
semi-circle OC AM and the angle Cox 
equals 

$, = tan’! i 
3 

The construction of Fig 109 gives us a 
very clear and simple presentation of the 
conditions which exist in an unbalanced 
three-phase system. ‘The impressed elec- 
tru-motive forces appear as independent 
vectors. The resultant electro-motive 
forces acting directly on the three circuits 
are each the hypotennse of an electro- 
motive-force triangle that is graphically 
independent of the impressed clectro- 
motive forces. 

The currents can cither be drawn in 
the vector positions in which they are 
shown in Fig. 109, or their junctizn can 
be transferred to the point O’. In the 
latter case they are drawn with reference 
to the alternator electro-motive forces in- 
stead of with reference to the line electro- 
motive forces. 

In the same manner, us the electro- 
motive-force vectors of the system form a 
closed polygon, the vectors of the cur- 
rents present in the system also form a 
closed polygon. This means that any 


one of the three-line currents is equal to 
the resultant of the other two. ‘That this 
is true is shown in the figure bounded by 
the points B'B' Is" of Fig. 109. ‘The 
vectors here shown are drawn parallel and 
equal to the current vectors of the main 
figure and form, accordingly, a closed 
polygon. OB, is equal and parallel to 
B'"'B!, OB, equal and parallel to B'b" and 


OB, equal and parallel to BB. 
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Science 
Brevities 


Propagation of Electric Waves in Water 
—Mr. C. Guton has an interesting paper 
on the above subject in Science Abstracts 
for July. When the electric and magnetic 
properties of an insulator depend only 
upon its dielectric constant, the wave- 
length of the resonator remains the same 
when measured as in air and then in the 
insulating medium in question. This 
proposition was adduced by Blondlot from 
considerations of homogeneity and veri- 
fied in the cases of castor oil and ice. If 
the medium is magnetic or conducting, or 
if it shows considerable absorption for 
electric waves, its properties are no longer 
completely defined by its dielectric con- 
stants and the equality of wave-lengths 
of the resonator in air and in the medium 
‘an not be certain. This is the case with 
ordinary spring water, which shows a de- 
cided conductivity and consequent ab- 
sorption of electric waves. He meas- 
ured the wave-lengths of the simple 
resonator in air and in water and 
found that they were practically the 
same when resonator and wires were 
either out in the air or immersed in 
water. He found also that the path 
traversed by the waves during one period 
of the resonator oscillating in air is 8.3 
times smaller in water than in air. This 
implies that when a resonator is plunged 
into water its period of oscillation becomes 
8.3 times greater than in air. 


Fire-Damp Indicated by Electricity—M. 
G. Léon has devised a novel fire-damp 
indicator, based upon the method of 
electrical resistance. The halo given by 
the flame in the air containing fire-damp 
is the basis of the indicators in use at 
present. Ordinary oil, safety lamps will 
only indicate down to two per cent, but 
M. Pieler, using the larger flame of alco- 
hol, has brought the limit down to two 
or three-thousandths. M. Chesneau dis- 
solves nitrate of copper and bichloride of 
ethylene in the alcohol and gives a blue 
flame to the Picler lamp, which reveals as 
low as one-thousandth part of fire-damp. 
Mr. Livéing, an English engineer, has de- 
vised an electric indicator based on the 
difference in redness of two platinum wires 
heated by the same current and placed 
in pure and in contaminated air. This 
method will show about one-half per cent. 
In the present method, M. Léon uses in- 
stead the difference of electric resistance 
of two platinum wires heated to about 
1,000 degrees centigrade by the same cur- 
rent. One of the wires is stretched in a 
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‘sealed glass tube, and the other (for the 


fire-damp), placed in a wire gauze case. 
The two wires form the two branches of a 
Wheatstone bridge, the other two branches 
being formed of suitable resistance wires, 
in this case of 1.3 ohms each. For the 
galvanometer of the bridge a Chauvin & 
Arnoux instrument was used, giving a de- 
flection of 100 divisions for 50 milliam- 
peres. Two cells of accumulator give the 
current, and the resistances are adjusted 
till the needle remains at zero when both 
wires are in pure air. When the air con- 
tains fire-damp, the galvanometer is de- 
flected two divisions for one-thousandth 
part of fire-damp. These deviations are 
about proportional to the quantity of gas. 
The author concludes that with this indi- 
cator the proportion of fire-damp in a 
mine may be determined at any instant, 
and that it will even be possible to estab- 
lish fire-damp observing stations, and thus 
contribute greatly to the scientific study 
of the subject. 

Currents in the Earth—Dr. Foerster, 
director of the Berlin Observatory, has 
read a very interesting paper before the 
Klektrotechnische Verein accentuating the 
difficulty with which the problems of rival 
currents and their connection with the 
magnetism of the earth are beset. By this 
paper the way has been paved for further 
work, and it is now known that much 
which was conjecture rests on a sound 
At the instigation of Werner 
Siemens a commission was named by the 
Verein in 1881. Dr. Foerster has acted 
as secretary of this commission, which Dr. 
Neumeyer, the director of Seewarte, soon 
joined. Systematic observations were con- 
ducted in the years from 1882 to 1890, 
with the assistance of the telegraph de- 
partment. The chief observations of earth 
currents concern the underground tele- 
graph cable lines Berlin-Dresden, 106 
miles in an approximately north-south di- 
rection, and Berlin-Thorn, 218 miles west- 
cast, and 92-4 days were finally selected for 
analysis. That meant that more than 22,- 
000 hourly records had to be measured 
with the aid of micrometers, and the data 
compared with the corresponding records 
of the magnetic observatories of Wilhelms- 
haven, Vienna, several polar stations, ete. 
An immense amount of calculations had 
to be gone through before the real com- 
parison could commence, and many mag- 
netic tables did not become available till 
years after their period. The octavo vol- 
ume now out confirms the preliminary ac- 
count which Weinstein submitted to the 
Berlin Academy in 1886. The large and 
sudden variations in the earth currents 
coincide so completely with the variations 


basis. 
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in the magnetic declination and the hori- 
zontal intensity, that the difference in 
longitude between Berlin and Wilhelms- 
haven could be fixed within a second by 
earth current observations at the former 
spot, and the magnetic records of the Wil- 
helmshaven observatories. These compari- 
sons, however, and the apparent lag or 
lead of the one phenomenon with regard 
to the other, do not admit of any conclu- 
sion as to which is the primary and which 
the secondary phenomenon. Yet for the 
strong and sudden variations it may be 
assuined that the earth currents are the 
primary feature. As regards the more reg- 
ular, more gradual and less intense diur- 
nal variations, the case is not so clear, al- 
though the diurnal maximum of the verti- 
cal magnetic intensity very nearly coin- 
cides with the maximum of the daily 
carth-current variations. It may be that 
the earth currents are induced by the 
‘ariations in the earth magnetism. Giese 
came to that conclusion from his observa- 
tions at Kingua-Fjord station with his 
isolated closed cable circuit, which showed 
the induction effects to be dependent upon 
the rate of change in the vertical magnetic 
intensity, as theory, indeed, demands. But 
Weinstein has proved that these maximum 
rates of changes in the magnetic inten- 
sity are not simultancous with the maxi- 
mum intensity of earth currents. The con- 
nection between earth currents and the 
horizontal magnetic components is cer- 
tainly not simple. Weinstein has, how- 
ever, pointed out that for such considera- 
tions, we have to study not only the in- 


tensity and direction of the earth cur- 
rents, but also their planes. That plane 
may be vertical or horizontal or inclined. 
One would fancy that its position should 
be fairly constant. But the established in- 
fluence of ultra-violet radiations on the 
electric conductivity of the air, the at- 
mospheric potential, and the formation 
of clouds, in addition to the observations 
of comets and polar lights, suggest that 
there are atmospheric electric currents in- 
cessantly at play as there are earth cur- 
rents. The polar lights are probably due 
to atmospheric electric currents between 
the upper layers of the air and earth, and 
these currents are visible only in the 
higher rarefied strata. Such currents 
would have their definite, but variable, 
planes with regard to the earth magnet. 
The problems can be attacked only by in- 
ternational cooperation, and for that Dr. 
Foerster pleads once more. 
<> 
A railroad company in Pennsylvania 
prevented the striking miners in its coal 
mines from interfering with non-union 
workmen, who were employed in pumping 
water out of the mines, by building a 
barbed wire fence seven feet high about 
the pump-house and dynamo plant and 
then charging it heavily with electricity. 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER V--ON THE VELOCITY OF IONS. 


E HAVE referred repeatedly in 
our last chapter to the move- 
ments of the ions during electrol- 

ysis; the cations moving with the cur- 

rent toward the cathode, the anions 
against the current toward the anode. 

Since, from the law of Faraday, electricity 

can pass through solutions of electrolytes 

in only one way, by the simultaneous 
movement toward, and separation of the 
ions at the electrodes, it is obvious that 
the study of the velocities with which the 

ions travel under given conditions, is a 

matter of considerable importance. 

There are really two problems involved 
in determining the velocities of the ions: 
First, the determination of the relative 
velocities with which the ions move; and, 
second, the determination of the absolute 
velocities with which the ions move. If 
the relative velocities of all the ions have 
once been determined and the absolute 
velocity of any one ion is known, the 
absolute velocities of all the ions can be 
calculated at once. We shall take up first 
the determination of the relative velocities 


of ions. 
It is not a simple matter to sce at once 


how the ions can move with very different 
velocities toward the poles, and yet the 
same number or same equivalence of ions 
scparate at the two poles. No cation 
can separate at the cathode until an anion 
separates at the anode, and for every ion 
which separates at one pole an ion carry- 
ing the opposite charge must separate at 
the other pole. It may, of course, happen 
that one of the ions is bivalent and the 
other univalent. In this case, for every 
bivalent ion which separates at one pole, 
two univalent ions will separate at the 
other. This is obvious from Faraday’s 
law, which refers the whole conception of 
chemical valence to the number of charges 
carried by the ions. 

In consideration of the confusion which 
usually arises from the contemplation of 
the above problem for the first time, and 
with a desire to simplify it, Ostwald pro- 
posed the following illustration of what 
takes place when a current is passed 
through a solution of an electrolyte, whose 
cations and anions move with different 
velocities. Given a homogencous solution, 
which always contains the same number of 
cations and anions, and let us say that the 
velocity of the anion is twice as great as 


that of the cation. Let us represent the 
anions thus, O, and let us represent the 
cations thus, o. In such a solution we 
would have the following arrangement of 
the parts: 


OOOO Cr OG 


Cathsrda 
Anode 


! 
we S do ` —™ oa 
Oe oO Cio Cle 6 
| 
Fra. t1.—lIons IN a HOMOGENEOUS SOLUTION 


For every anion there would be corre- 
sponding cation, and before the current 
Was passed there would, of course, be no 
decomposition of the electrolyte. The 
perpendicular dotted line does not mean 
a partition running down through the 
solution, but is simply to indicate the 
middle of the solution. 

Let a current be now passed through 
the solution, the anode and cathode being 
placed in the positions indicated in the 
above sketch. We can allow the current 
to pass until any number of molecules are 
decomposed ; but for the sake of simplicity 
let the current flow until three molecules 
have been electrolyzed, and their ions 
caused to separate at the two poles. The 
following condition would then obtain in 


the solution: 


l| t 
O0F00C{I00 
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Fig, 2.—5S01.UTION AFTER THREE MOLECULES 
ARE ELECTROLYZED. 

We would have three anions separated 
at the anode, as shown by the three circles 
unpaired with cations; and we should, of 
course, have three cations separated at the 
cathode, as is shown by three lined circles 
unpaired with anions. The important 
part of the problem, however, from the 
standpoint of relative velocities of ions, 
still remains to be considered. Let us dis- 
card the anions and cations which have 
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|] 
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Fic. 83.—ConbDITION OF REMAINING SOLUTION. 


given up their charges, respectively, to 
the anode and cathode, and consider the 


condition of the solution which remains. 
It would be as shown in Fig. 3. 

The same number of anions and cations 
are, of course, present in the solution, 
but their positions relative to the central 
plane running through the solution are 
very different from the positions occupied 
before the current was passed. In the 
original solution we had four anions and 
four cations on each side of the central 
plane. We have now only three anions 
and three cations on the right side of this 
plane, and only two anions and two cat- 
ions on the left side of the plane. The 
conditions are thus markedly different ; 
the original solution having lost one 
anion and one cation on the right side 
next to the anode, and two anions and 
two cations on the left side next to the 
cathode. 

This illustration not only serves to show 
how the same number of anions and cat- 
ions separate at the two poles, and yet 
the velocities of the two kinds of ions be 
very different, but also gives us the clue 
to the principle involved in determining 
the relative velocities of ions. It has been 
observed that on the anode side of the so- 
lution there is a loss of one molecule, and 
on the cathode side of the solution there 
is a loss of two molecules, the total num- 
ber of molecules decomposed being three. 
The above numbers, one and two, bear 
exactly the same relation to one another 
as the velocities with which, by hypothesis, 
the cations and anions travel. We thus 
arrive at the general rule: To determine 
the relative velocity of the anion divide the 
change in concentration around the cath- 
ode by the total number of molecules de- 
composed. To determine the relative ve- 
locity of the cation divide the change in 
concentration around the anode by the 
total number of molecules decomposed. 

So much by way of illustration of the 
principles involved. The more important 
question is how can these relative velocities 
be determined experimentally ? 


EXPERIMENTAL DETERMINATION OF THE 
RELATIVE VELOCITIES OF IONS. 
It is obvious from what has been 


said, that in order to determine the 


relative velocities of any given cation 
and anion it is necessary to electro- 
lyze a solution containing this cation 
and anion, and then to determine the 
changes in concentration around the elec- 


210 


trodes. ‘The current should be passed 
until an appreciable change in concentra- 
tion has been produced, but must be dis- 
continued while there is still a middle 
laver of the solution unacted upon. We 
must know, in addition to the changes in 
concentration around the poles, the total 
amount of the electrolyte decomposed. 
This can be measured either directly, or, 
more conveniently, by simply measuring 
the amount of current which has passed 
through the electrolyte. If we know 
the amount of current which has passed, 
from Faraday’s law we can calculate at 
once the amount of the electrolyte decom- 
posed. In practice the mode of procedure 
is as follows: The solution is placed in 
some convenient form of apparatus 
(which will be described a little later) 
and the current passed until a considerable 
change in concentration has been pro- 
duced around the electrodes; the elec- 
trodes used being of the same metal as 
the cation of the solution. 

The solution, whose concentration was 
originally known, is now analyzed around 
both electrodes, and the change in concen- 
tration produced by the current thus de- 
termined. The amount of current which 
has passed through the solution is then 
determined by some convenient method, 
usually by means of a silver voltameter in- 
serted into the circuit; and we have all 
the data necessary for calculating the 
relative velocities of the two ions. 

A large number of forms of apparatus 
have been employed, the object being to 
secure a simple and satisfactory separa- 
tion of the solutions around the two elec- 
trodes, after the electrolysis has been 
ended. It is not unfair to sav that many 
of the forms which have been devised and 
used can not be regarded as having ac- 
complished this end in a satisfactory man- 
ner. 

One of the most satisfactory forms, as 
it appears to me, taking all sides of the 
problem into account, was devised and 
used by W. T. Mather in the Johns Hop- 
kins University.* This apparatus consists 
essentially of two upright tubes, which 
should be closed at the bottom by stop- 
cocks. These are connected near the tops 
by a U tube, in the centre and at the 
lowest part of which a stop-cock of very 
large bore is inserted. The whole appara- 
tus is thus perfectly symmetrical on the 
two sides. The electrodes were inserted 
into the bottom of the upright tubes, pass- 
ing through ground-glass stoppers. It 
would be much better to have the bottoms 


* A brief account of this method has already appeared 
in ths Joins Hopkins University circular. The full ac- 
count of the work will soon appear in the American 
Chemical Journal. 
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of these tubes closed by stop-cocks, as 
stated above, and the electrodes pass into 
the tops of the tubes well down into the 
solutions on the two sides. The work in 
which this apparatus was used had to do 
with silver salts, consequently silver elec- 
trodes were used. 

The current, measured by means of a 
silver voltameter, was passed until the 
solutions in the two upright tubes around 
the electrodes had suffered considerable 


Fre, 4, 


APPARATUS FOR MEASURING THE 
VELOCITY OF [oNs. 


change in concentration. The current 
Was interrupted while there was still an 
unaltered layer filling the U tube, the stop- 


cock in this tube was closed, and then all 


the altered solution around each electrode 
was drawn off and analyzed. The change 
iy concentration around each electrode 
was thus determined. 

The advantage of this apparatus over 

other forms, is that after the electrolysis 
1s ended the two solutions can be readily 
separated and easily washed out of the 
vessel, 
. It is, in theory, not necessary to deter- 
mine the changes in concentration around 
both ciectrodes, since the sum of these 
changes is always equal to the total 
amount of the electrolyte decomposed. It 
would be only necessary to determine the 
amount of current passed through the 
solution, which gives the total amount of 
the electrolyte decomposed, and the change 
in concentration around one electrode; 
the change in concentration around the 
other electrode being the difference be- 
tween these two quantities. 

In practice it is better to determine 
directly all the quantities and use the sum 
of the two as a check on the value of the 
third. 


INFLUENCES WHICH MAY AFFECT THE 
RELATIVE VELOCITIES OF IONS. 


It does not follow that the relative 
velocity of ions obtained under one set 
of conditions will hold under different 
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conditions. The relative velocity might 
change with the strength of current 
used, with the strength of the solution, 
or possibly temperature would have an 
influence which would be different with 
different ions. These points can be 
decided only by direct experiment. 

Let us take up first the effect of chang- 
ing the strength of current used in elec- 
trolyzing the solution. It is self-evident 
that the actual velocities with which the 
ions travel would be greatly affected 
by the strength of current employed; the 
greater the current, the greater the veloc- 
itv of the ions required to carry the cur- 
rent. Since the actual velocities would 
be so greatly changed, it is not improbable 
ihat the influence on the different ions 
would be different; in a word, that the 
relative velocities would be changed. 

Currents of very different strengths 
were used by Hittorf, who studied this 
problem experimentally. He found that, 
lor the strengths of current which he em- 
ployed, the relative velocities are inde- 
pendent of the strength of the current. 

It should be added that in all work on 
the relative velocities of ions very small 
currents must be emploved, to avoid appre- 
elable thermal changes, and in any wise 
mixing the solutions mechanically. 

The next problem is the effect of con- 
centration of the solution on the relative 
velocities. The more concentrated the 
solution the greater the viscosity, and, con- 
sequently, the greater the resistance offered 
to the movement of the ions through it. 
It seems probable that the movements of 
different ions would be affeeted differently, 
depending upon their size, mass, ete. 

Hittorf has also experimented on this 
part of the problem, using solutions of cop- 
per sulphate ranging in concentration from 
one to twenty-four, and very different 
relative velocities were found for the cop- 
per ion. A few of his results with copper 
sulphate are as follows: 


Parts Water to One Part Ralative Velocity 


Copper Sulphate. of Copper. 
6.35 0 276 
18 (8 u.825 
TG 88 0.349 
148 30 0.862 


The velocity of copper as compared with 
the SO, ion is not constant, but increases 
with the dilution up to a certain point, 
bevond which it was found to remain con- 
stant no matter how much farther the 
dilution was increased. 

The following are a few 


which were obtained with silver nitrate : 
Velocity of the 


of the results 


Parta Water to One Part hi 
Silver Nitrate. Silver Io 
2.48 0.532 
450 0.475 
oe 30 0.476 
í. 
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the velocity of the silver ion decreases up 
pais sae point, and then remains con- 

igh Ro matter how much farther the 
dilution is carried. 

In determining the relative velocities 
of lons it is, therefore, necessary to use 
very dilute solutions, and, indeed, solutions 
which are so dilute that when the dilution 
is increased still farther the relative veloc- 
ities do not change. This point must be 
carefully observed in all work in which 
the relative velocities of ions are con- 
cerned. 

The effect of temperature on the 
relative velocities of ions has also been 
made a matter of experiment. It is diffi- 
cult to say just what result we should 
expect in this case. Perhaps, if tempera- 
ture has any influence we would expect 
it to increase the difference between the 
velocities of the two ions, accelerating the 
faster ion at the expense of the slower. 
Hittorf, who worked on this problem over 
a considerable range of temperature, con- 
cluded that temperature has no effect on 
the relative velocities of the ions in cop- 
per sulphate. 

Subsequent work, and especially that of 
Nernst on solutions of silver salts, has 
shown that his conclusion 1s erroneous. 
His results are extremely interesting, in 
that with increase in temperature the ve- 
locities of all ions tend to become the same. 

Still more recent work by Bein, in Ber- 
lin, has shown that this conclusion is 
probably correct. A few of Bein’s results 


are given below: 


TEMPERATURES. 
20 Degrees. (0 Degrees. 
So ium chloride........+++-+- 0.608 0 551 
Calcium “Saeco eee vee 0,602 6-49 
0 470 0.490 


Silver nitrate.......5cc eee 
The velocities given are those of the 


anions and show that increase in tempera- 
ture slows up the faster ion and accelerates 
the slower. 

The meaning of this fact we do not 
know at present, but it is certainly very 
significant. 

THE RESULTS FOR THE 
IONS. 

The relative velocities of some of the 
more common ions, expressed in the same 
units, as taken from the best measure- 
ments thus far made, are the following: 


MORE COMMON 


+ ++ 

H = 325 % Cd = b5 

ae ++ 

OH =170 % Ca = 62 

+ aos 

K = %0.6 Ma Sr = 03 

+ aa 

Na = 49.2 Cl = 70.2 

of: = 

Ag 59.1 r =73.0 
++ — 

14 Cu = 59.0 l = 72.0 


a a 
1 Zn = 54.0 NO, = 65.1 
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Hydrogen is much the swiftest of 
all the ions, having a velocity which is 
nearly twice that of the next swiftest ion 
—hydroxyl. Hydroxyl, in turn, has a 
velocity which is more than twice as great 
as the next faster ion; and, then, the 
velocities of the more common ions are of 
the magnitudes given in the table. 

Our attention is naturally attracte] in 
this connection especially to the two ions 
hydrogen and hydroxyl; these moving so 
much faster than any other known sub- 
stances. A moment’s thought and we see 
that these are the ions which, when com- 
bined, form water; and they are the ions 
formed when water dissociates. This re- 
calls the remarkable properties in general 
of the substance, water. If we compare 
almost any property of water with the 
corresponding property of other sub- 
stances, we shall find that it represents an 
extreme value. It either stands at the 
head or at the bottom of the list with re- 


Fig. 5.—APPARATUS FOR DETERMINING ALSH- 
LUTE VELOCITIES OF Ions. 


spect to a given property, and usually at 
the head. Take the specific heat of liquids, 
water stands at the top. Take the dielectric 
constants or specific inductive capacities of 
liquids, water again stands at the top, with 
the possible exception of hydrogen diox- 
ide, which, however, has not been proved. 
Take the power of liquids to dissolve other 
substances, water is by far the best solvent 
known. Take the power of solvents to 
ionize electrolytes, water is the strongest 
dissociant known; and so it goes through 
the long list of properties which can be 
compared. Taking all in all, the result of 
such a comparison would inevitably lead 
to the conclusion that water is by far the 
most remarkable chemical compound 
known to man. 

The above is a slight digression from 
the main theme, but was suggested by the 
incomparably great velocities of the ions 
which unite and form water, and into 
which water dissociates, if only slightly, 
under ordinary conditions. 

THE RELATIVE VELOCITIES OF ELEMENTARY 


IONS A PERIODIC FUNCTION OF THE 
ATOMIC WEIGHT. 


We know to-day that a great num- 
ber of the properties of the elements 
are periodic functions of the atomic 
weights of these elements. These relations 


211 


have been generalized in the well-known 
“Periodic system” of the elements, which 
applies not only to the chemical but also 
to the physical properties of these ele- 
mentary substances. Ostwald and Bredig 
have pointed out that this same periodicity 
manifests itself in the relative velocities 
of the ions. If these are plotted as ordi- 
nates against the atomic weights as abscis- 
sas, the halogens fall very near the maxima 
of the curve. The alkali metals occupy 
nearly the same position, while at the 
minima we find chromium and aluminum. 
Calcium and the other alkaline earths 
barium, strontium and magnesium oc- 
cur at breaks on the descending arms of 
the curve, while cadmium and zinc occur 
rear the minima. 

While we have no idea as to the mean- 
ing of this recurrence of properties as the 
atomic weights increase, it is certainly of 
more than ordinary interest. 


THE ABSOLUTE VELOCITIES OF IONS. 


We have had to do thus far entirely 
with the relative velocities with which the 
ions move. This gives us, of course, no 
clue whatsoever as to the absolute dis- 
tances which the ions travel in a given 
time under a given driving force. 

Two general methods of determining 
the absolute velocities of ions have been 
worked out. Only one of these will be 
considered here. This involves a direct 
measurement of the distance traveled by 
a given ion in a given time, under a given 
potential gradient. The method in ques- 
tion was devised by the English physicist, 
Lodge, whose name it bears. 

A graduated glass tube was bent at 
right angles near both ends, and filled with 
an aqueous solution of gelatine, to which 
some sodium chloride had been added. 
The contents of the tube were colored 
red by phenolphthalein, to which just 
enough sodium hydroxide had been added 
to bring out the red color. Both ends of 
this glass tube dip into vessels containing 
a dilute solution of sulphuric acid. Elec- 
trodes are inserted into these vessels, and 
a current passed from one to the other 
through the graduated glass tube. The 
hydrogen ions pass with the current into 
the graduated tube, displace the sodium 
ions from the sodium chloride, forming 
dydrochloric acid which decolorizes the 
phenolphthalein. The time is noted dur- 
ing which the current flows, the distance 
which the hydrogen ions travel is meas- 
ured, and the drop in potential between 
the poles, which gives the potential gradi- 
ent when the distance is known, is deter- 
mined, and we have the data necessary 
for calculating the absolute _ velocities 
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with which the ions travel under the po- 
tential gradient in question. 

The unit potential gradient is takea as 
a drop of a volt a centimetre, and for this 
gradient Lodge found the velocity of 
hydrogen, the swiftest of all ions, to be in 
round numbers three thousandths of a 
centimetre per second. In three deter- 


minations he obtained these values: 
0.0028 cm. per second 
0.0026 6 ry} 64 
0.0084 66 a6 


Knowing the absolute velocity of one 
ion, and the relative velocities of all the 
more cOmmon ions, we can calculate at 
once the absolute velocities of all of these 
ions for unit potential gradient. 

The above results for the velocity of 
hydrogen, the swiftest of all ions, can not 
but impress us by their small magnitude. 
Perhaps, however, we should not be sur- 
prised after all at these figures, when we 
consider the enormous resistance offered 
to the movements of the ions by the pres- 
ence of the solvent, which always has con- 
siderable viscosity. The comparatively 
free movements of the gaseous molecules 
through space can not be compared with 
the movements of the ions through the 
resistent solvents, and yet we are tempted 
to try such comparisons, since the laws of 
gas-pressure apply to the osmotic pressure 
of solutions. It seems pretty clear that 
the cause of gas-pressure is to be found 
in the impacts of the rapidly moving gas- 
eous particles against the walls of the 
confining vessel. It is difficult to furnish 
any similar explanation of osmotic press- 
ure, especially when we consider how 
slowly the ions move through the solvent, 
even under a considerable driving force. 
That the molecules move with extreme 
slowness through the solvent is shown by 
the enormous amount of time required for 
diffusion to establish equilibrium in so- 
lutions, as became obvious when we were 
considering the principle of Soret. In 
the light of all these facts, and of the 
many unsuccessful attempts which have 
been made to explain osmotic pressure, 
it is only fair to say that we do not know 
what is the cause of osmotic pressure, but 
we do know very much about its results 
and their analogies to gas-pressure, the 
impcrtance of which will appear before 
this series of papers is concluded. 

A method for determining the absolute 
velocities of certain ions, based upon the 
same general principle as that of Lodge, 
was devised by Whetham in England. The 
method is so simple and yields such good 
results that it should be considered in this 
connection. The apparatus used consists 

ndicular glass arm with 
of a longer perpe bliquely to one 
a shorter arm attached obliquely 
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side. One electrode is introduced into 
each arm. In order that this method 
should be applied it is necessary to have 
a common ion in combination with two 
other ions, the one colorless and the other 
colored. Thus, we must have chlorine in 
combination with copper; t. e., a solution 
of copper chloride, and also chlorine in 
combination with some colorless ion like 
ammonium ; t. e., a solution of ammonium 
chloride. The denser solution (copper 
chloride) is poured into the longer arm 
of the apparatus until it rises a certain 
distance into the shorter arm, and the 
lighter solution (ammonium chloride) is 
carefully poured on to the top of the 
denser solution in the shorter arm. The 
current is now passed through the solu- 
tions from the ammonium to the copper 
chloride. The copper ions, like the am- 
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Fic. 6.—APPARATUS FOR WHETHAM’S METHOD 
OF DETERMINING VELOCITY oF Ions. 
monium, move with the current, and since 
they are colored and give the color to the 
solution of cupric chloride, the bounding 
layer between the two solutions, as it moves 

with the current, can be seen. 

The time during which the current 
passed was noted, also the potential grad- 
ient of the current and the distance trav- 
eled by the bounding layer between the 
two solutions. From these data the abso- 
lute velocity of the copper ion in centi- 
metres per second could be at once calcu- 
lated. 

This method is, of course, limited in 
its applicability to cases similar to the 
above, where the movement of the ion in 
question can be traced by means of 
changes in color. 

In the last few years there have been 
a number of investigations* along the 
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* These will all be cited in the paper which will sòon 
appear, by Mather and Jones, in the American Chemical 
Journal. 
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lines indicated in this paper, but the prin- 
ciples involved are essentially the same 
as those already considered. These inves- 
tigations have had to do chiefly with im- 
provements in the form of apparatus 
used, and in effecting better separations 
of the solutions after the electrolysis was 
completed. They will, therefore, not be 
further considered in this paper. 

THE NATURE OF THE IONS. 

The method of electrolyzing solu- 
tions, which we have just been con- 
sidering in connection with the de- 
termination of the relative velocity of 
ions, is also of value as enabling us to 
determine which constituents form cat- 
ions and which anions. In the great ma- 
jority of cases there is no difficulty en- 
countered in answering this question. 
We know that all acids dissociate into a 
hydrogen cation, which gives them their 
characteristic property, and into an anion 
which comprises all the remainder of the 
molecule, and which, of course, varies 
with every acid. The general scheme of 
dissociation which is followed by acids is 
the following: 


RH = R+ Hi. 


Where R comprises all the molecule ex- 

cept the so-called replaceable hydrogen. 
In the case of polybasic acids, the proc- 

ess is more complicated. Sulphuric acid 


— + 
breaks down first into HSO, and H and 
then, as the dilution is increased, the com- 


plex anion HSO, breaks down into SO, 


and i. 

The dissociation of bases is just as sim- 
ple as that of acids, univalent bases disso- 
ciating according to the following scheme: 


pa a 
R'OH = R’ + OH. 


The hydroxyl anion is the characteristic 
ion of all bases, and the remainder of the 


molecule forms the cation R. Polyacid 
bases, like polybasic acids, may break 
down in stages, and in the cases of some 
of the weak bases almost certainly do 80. 

In connection with acids and bases it 
should be stated that some compounds 
dissociate under one set of conditions a8 
an acid and under other conditions as 8 
base. Thus, aluminum hydroxide in the 
presence of a strong acid dissociates as 
a base, forming a salt with the acid ; while 
in the presence of a strong base it disso- 
ciates as an acid, forming a salt with the 
base. 

The general scheme according to which 
salts of simple acids with simple bases 
dissociate 18; 


- + 
RR’ = R 44R’, 
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In which R is the anion of the acid and R 
the cation of the base. But either R or 


L 
R’, or both, may be very complex, and in 
these cases it is often difficult to say just 
how the salt will dissociate. In such 
doubtful cases the method of electrolysis 
comes to our aid. Take the compound 
potassium platinic chloride, K,PtC),; 
how will it dissociate in the presence of 
water? It is quite probable, indeed al- 
most certain, that the more strongly pos- 
itive potassium will exist in the cationic 
condition; but how about the platinum? 
will it also form cations or will it form 
a part of the anion? This can be an- 
swered by electrolyzing a solution of the 
compound, and then determining by an- 
alysis whether the platinum goes to the 
cathode or to the anode. It goes to the 
anode, forming a part of the anion, and 
the compound, therefore, dissociates as 
follows: 
K,PtCl, = K + K + PtCh. 

Take another case, potassium ferrocy- 
anide K,Fe(CN),; the potassium would 
obviously form cations, but what about 
the iron, would it also form cations, or 
would it, like the platinum in the above 
example, form part of the anion? The 
electrolysis of a solution of this salt in 
vessels like those already described in this 
chapter, in which the solutions can be 
readily separated after the electrolysis is 
ended, would answer the question. The 
iron has been found to go to the anode, 
and, therefore, forms part of the anion. 

Other cases, considerably more compli- 
cated than the above, have been dealt with, 
in which the less positive metal went 
partly with the current to the cathode and 
partly against the current to the anode, 
showing that it partly dissociated as cat- 
ion and partly as anion. The above exam- 
ples, however, suffice to illustrate the 
manner in which electrolysis is made use 
of to determine how any given compound 
dissociates, and what is the nature of the 
cation and what that of the anion. 

In the next chapter we shall study the 
passage of the current through solutions 
of electrolytes, or the conductivity of so- 


lutions. ee ENE 

Experiment has shown that an electric 
are can be employed under water for fus- 
ing metal. The intense heat turns the 
water surrounding the arc into steam, thus 
forming an insulating cushion of vapor. 
It has been suggested that with proper ap- 
paratus the electric arc could be employed 
by divers for quickly cutting through 
large chain cables or iron plates under 
water. 
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ELECTRIC COPPER REFINING. 


BY GEORGE E. WALSH. 


The unprecedented production of cop- 
per in the United States during the past 
year, which has given to the American 
producers practical control of the copper 
markets of the world, has a closer relation- 
ship to the growth and development of the 
electrical industries than is supposed at 
first sight. Viewed from one standpoint, 
the marvelous ore yields of the Lake 
Superior copper mines directly caused the 
revolution in the copper trade, but had it 
not been for the rapid expansion of the 
electric industries, which to-day use a 
large percentage of the purest copper, the 
advanced prices would never have stimu- 
Jated the working of the new copper 
regions. 

The Lake Superior copper regions are 
to-day the richest and most valuable in 
the world, and they have produced enor- 
mous fortunes to their owncrs. The es- 
timated market value of the lake copper 
products for 1900 is placed at $25,000,000. 
Great, however, as the product has been, 
the work of mining and marketing the 
copper has been fraught with much trou- 
ble and difficulty. Enormous capital is 
necessary for the opening and working of 
a copper mine. In the lake region, con- 
servative capitalists place the amount nec- 
essary for this work at a quarter of a 
million dollars. There is probably no 
other mining ficld in the world where so 
much money and so great a length of 
time is required for the successful open- 
ing and working of a mine. 

The demand for copper for electrical 
industries is not the only factor that has 
united copper mining and electrical de- 
velopment in a close relationship. Elec- 
tricity has become necessary to the refin- 
ing of copper. Electric copper refining 
has grown fully as phenomenally in this 
country in the past year as copper mining. 
When it is remembered that the first com- 
mercial refinery by the electrolytic process 
was erected in this country only 20 years 
ago, and that in 10 years thereafter there 
were only two such refineries in the 
United States, with a total output of only 
24 tons of copper per day, an idea can be 
gained of the comparatively recent de- 
velopment of the industry. There are 
to-day fully two dozen electrolytic refiner- 
ics, producing hundreds of thousands of 
tons of copper per year, besides several mil- 
lion ounces of silver and gold. Fully one- 
half and more of all the copper produced 
in the United States is refined by the elec- 
trolytic process, and about one-third of 
the world’s whole output. 
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When the electrolytic process was first 
attempted the cost of producing the re- 
fined copper by this method was as high as 
$30 per ton, and even eight years ago the 
charge was $20. This has come down now 
to $8 and $10 per ton. This is the direct 
result of improving the refineries and of 
economizing in the electric power. Some 
of the improved copper refineries in the 
Lake Superior region are the finest in the 
world, and they have brought the cost of re- 
fining the copper to the lowest cost. The 
question of saving in the fuel and oper- 
ating expenses has been the most impor- 
tant in the development of this industry, 
and the solution has been one of gradual 
growth and experiment. In the last year 
the saving has been further reduced 
through the introduction of improved ma- 
chinery and an increase in the motive 
power. 

Both the multiple and the series proc- 
esses are employed in electrolytic copper 
refining in the lake copper regions, as 
well as in other parts of the country, and 
the relative importance of the two sys- 
tems depends, in a measure, upon cir- 
cumstances and topographical surround- 
ings. The multiple system is the most 
generally used, and it is of greater rela- 
tive value. The difference between the 
two systems is chiefly in the mode of ar- 
ranging the electrodes. In the multiple 
system only one-half the anode copper is 
used as in the series system. 

When the copper comes from the mines 
to the refinery it is in crude bars or cakes 
such as produced by ordinary smelting 
and concentration processes. They are 
tested first as to the quality and value of 
the copper in them, and also as to amount 
of gold and silver mixed with the crude 
ore. They are then heated in a reverbera- 
tory furnace, and prepared for the elce- 
trolytic bath in the form of anodes two 
and one-half feet in length and two fect 
three inches across. The anodes are car- 
ricd from the furnace to depositing 
tanks to alternate with the cathodes 
of pure copper sheets. In each tank 
of the ordinary refinery there are about 
20 to 25 anodes and 25 cathodes, separ- 
ated from each other by about one and 
one-quarter inches. 

In this multiple system the tanks are 
arranged in terraces, with each row sep- 
arated by about two inches. A free circu- 
lation is kept up between the tanks, and 
an overflow pipe keeps the tanks properly 
filled, new fluid entering as fast as that 
drawn off. Electric traveling cranes 
usually supply the tanks with their mate- 
rial and carry the copper bars to the bath 
from the furnace. In the Anaconda re- 
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finery the electric traveling crane handles 
the copper from the time it enters the re- 
finery until it is finished. In this refinery 
there are some 500 tanks arranged in rows 
or terraces, usually in pairs of double 
tanks. 

The electrolyte prepared for the bath 
contains in solution 16 per cent of blue- 
stone and 5 per cent of free sulphuric 
acid. The current enters the first tank 
through its anodes in multiple and pro- 
ceeds through the bath to the adjacent 
eathodes, and from these it passes by cop- 
per connectors to the anodes of the second 
tank or bath. The copper connectors be- 
tween the tanks are plates about six inches 
long, and they are carefully insulated 
from the negative conductor of the next 
bath. They connect the end of one anode 
in one tank with the cathode in the other. 

The average electric current required 
for a refinery of 80 to 50 tons per day is 
about 10 amperes to the square foot, 
counting both sides of the anode plate, 
and the flow of this current varies consid- 
erable, according to the quality of the 
anode. The amount of precious metals, 
arsenic and other impurities in the copper 
anode decides to a great extent the flow of 
the electric current. Usually about 24 
davs and nights are necessary to transfer 
electrolytically the copper anode of about 
275 pounds to the cathode plate. There 
is danger in employing a high current, for 
if the copper should have considerable 
silver and arsenic mixed with it the purity 
of the copper would be greatly lessened. 
The high current would carry part of the 
silver and arsenic to the copper to reduce 
its purity. Some copper is so pure and 
free from all impurities that as high as 
15 and 20 amperes can be used without 
danger. Several of the tanks are always 
out of circuit, and are in the process of 
being cleaned. 

After the copper has been refined it is 
further prepared for commercial purposes 
in other parts of the refinery. 
melted in the reverberatory 
again and cast in bar molds. These are 
of suitable size for drawing into wire and 
rods for commercial purposes. The de- 
posited sheets of pure copper are also sold 
just as they come from the bath under 
the name of commercial cathodes. Nome- 
times the rich copper is full of precious 
metals, carrving often as high as 500 and 
600 ounces of gold or silver to the ton. 
All these metals and impurities are sep- 
arated from the copper by the electrolytic 
process and deposited at the bottom of the 
tanks. They fall there in the form of a 
black mud. This mud or slime is care- 
fully gathered up and screened. Tt ts then 
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boiled or stirred up in a lead-lined vat 
with hot dilute sulphuric acid. Hot air 
and steam are provided through a lead coil 
by means of an injector to help oxidize 
and dissolve the impurities of the mud. 
In this way the gold and silver are grad- 
ually concentrated in about eight to nine 
hours. There are usually, besides the gold 
and silver, such impurities as arsenic, an- 
tiinony, bismuth, lead and tellurium. 

There have been many Improvements 
and changes in the last year or two in the 
copper refining methods. One of the most 
annoying features of the electrolysis is 
the action of the impurities on the cath- 
odes. The arsenic, antimony and silver 
tend to collect on the cathodes, and, in 
time. make them unfit for use. [n eopper 
regions, Where the ore runs high in silver, 
this difficulty is peculiarly hard to over- 
eome, and it causes a considerable addi- 
tional expense through the emplovment of 
laborers to wash the anodes. There have 
been a number of methods to overcome 
this trouble. The one commonly resorted 
to is to purify the electrolyte by filtration 
through a bed of copper oxide, and another 
by boiling with metastannic acid. An- 
other method of purifying the electrolyte 
has been to cause oxidization with jets of 
air, but this process has not vet attained 
any great success. At the Anaconda re- 
finery a process of purification is to pass 
the impure electrolyte repeatedly through 
a filter of oxidized granulated copper, and 
then later introduce jets of air. 

Some inventors working upon the 
theory that much of the arsenic, silver and 
antimony are not precipitated electro- 
Iwtically in the bath, but mechanically by 
suspended inpurities settling on the rough 
surface of the cathode, have sought other 
ways of reaching the same ends by obtain- 
Ing an exceedingly rapid clarification of 
the electrolyte. 

In the series system of electric copper 
refining in this country, special cathodes 
are not used, but one side of the anode 
plate serves as cathode. In this process the 
fluid itself serves as the conductor of the 
current and no copper connections be- 
tween the anodes are necessaty. The cop- 
per plates are arranged in series, and the 
tanks are much larger than those used in 
the multiple system. The fact that a 
good deal of scrap copper is produced by 
this process of refining makes it unpopu- 
lar, and only a few refineries are in exist- 
ence in this country. This drawback is a 
serious one, and not easily remedied. 
The multiple process requires only one- 
half the anode copper used in the series 
system with the same cathode surface. 
The cost of maintaining a plant to the 
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highest efficiency has been found to be 
greater in the series process than in the 
multiple, but the former saves somewhat 
in the less loss of energy. The location 
of the refinery is consequently a factor of 
some importance, for if fuel is cheap or 
the power is supplied by waterfall the 
series system has little to show in its 
favor in the cost of the electric current. 
The cost of erecting a refinery is nearly 
the same in each system, with a slight 
advantage in favor of the series process. 
It is estimated on the whole by 
modern refiners that there is nearly a 
saving of $2 per ton of refined copper in 
the multiple system, and this difference in 
some localities and under favorable condi- 
tions can be even further extended. In 
rome mining regions where the refinery is 
a part of a converting establishment, and 
run in conjunction with it, the saving has 
been as much as $3.50 per ton. This is 
partly due to the fact that the anodes can 
be made directly from the converters. The 
average current efficiency of the multiple 
process is 95 per cent as against 90 per 
cent for the series process under similar 
conditions. Where the electric power is 
expensive, or fuel high-priced, the differ- 
ence in the current efficiency of the two 
processes must always decide in favor of 
the multiple process of refining copper. 


oo 
French Submarine Boats. 


The French submarine boats which are 
now rapidly approaching completion at 
Cherbourg are to have double motors, en- 
abling them to proceed under steam or 
by electricity, like the Narval. They will 
not be submersibles, like the Narval, but 
true submarines, with something of an en- 
larged range of action, being, up to 4 
certain point, autonomous, and having the 
power of plunging more rapidly than the 
submersible type. The Narval, in recent 
trials, covered 260 miles between Cher- 
hourg and St. Malo in 40 hours, and 90 
miles on the return, making in all 350 
miles, of which she was towed 30 under 
water, and the accumulators were charged 
twice during surface steaming. On arriv- 
ing at Cherbourg the petroleum was not 
exhausted, and firing the torpedoes showed 
that the tubes had received no damage. 
Owing to complaints of the exhausting 
effects of submersion on the crew a trial 
has lately been made, Dr. Gibrat, a medi- 
cal officer of the French Navy, being 12 
the boat. It is said to have been proved 
conclusively that the strain was far too 
much for the men. The close confinement 
and the want of fresh air produced nausea 
and exhaustion, and the men are said to 
have been completely unnerved. Other- 
wise the boat has given satisfactory re- 
sults, 
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pleted with its new installation of switeh- 
board and auxiliaries. The company 
erected at the site named above a six- 


floor is devoted to the great operating 
room in which is located the switchboard 
shown in the accompanying illustrations. 


Imilding. 
The entering cables are of the paper- 
insulated variety, leadæeovered, thegtermi- 
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nals being of the ordinary pot-head vari- 
ety, and all of the wiring from these ter- 
minals to the final ends of the circuits in 
the multiple jacks on the main switch- 
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tery system, and pass thence in cables to 
the rear of the operating switchboard on 
the upper floor. 

The equipment of this central office for 


THE GENERATING PLANT IN THE EIGHTEENTH STREET CENTRAL OFFICE. 


board are of combined silk and cotton in- 
sulated wire laid into cables. On the 
cross-connecting board are mounted, first, 
the lightning arresters, or, rather, for this 
service, the foreign current arresters. 
These consist of two small blocks of car- 
bon separated by a thin sheet of mica cut 
in the form of the letter U and of such 
thickness that the carbon blocks are sep- 
arated a distance sufficient to permit any 
current in excess of 350 volts to jump over 
from one block to the other. In addition 
to this arrangement one of each pair of 
blocks is recessed and contains a plug of 
fusible metal. In case of an arc forming 
between the blocks this melts and effec- 


CABLES FROM THE DISTRIBUTING BOARD. 


tually short-circuits them and grounds the 
line. 

Passing from the  cross-connecting 
board circuits enter the rack of relays 
used in connection with the common bat- 


battery charging and for the maintenance 
of its supply of current is exceedingly 
elaborate. All of its parts are in dupli- 
cate, and the most ample provisions have 
been made to minimize any change of in- 
terruption of service on account of stop- 
page of the supply of current from the 
street mains or any other cause. The 
220-volt current entering from the street 
operates two 15-kilowatt motor-generators, 
which give 25 volts direct current in the 
secondary. From this current, which is 
controlled on an elaborate switchboard 
shown in one of the illustrations, the bat- 
tery consisting of 11 chloride cells of 
large size is fed, and from this battery 
all of the service of the exchange, both 
for talking and operating the signal lights 
of the switchboard, is fed. Near the 
motor-generators for this service are 
mounted duplicate sets of ringing appara- 
tus and apparatus for giving the busy sig- 
nal over the trunk line. The ringing ap- 
paratus consists of motor-generators oper- 
ated on the direct-current side from the 
storage battery and give out alternating 
current at the proper frequency for ring- 
ing subscribers’ bells when the latter are 
called. The busy signal for trunk lines 
consists of a current of a character to give 
a buzzing sound in the ear of the operator 
who calls for a line that is already con- 
nected. These machines are of the West- 
ern Electric type and are so well shown 
in one of the accompanying illustrations 
as scarcely to require further description. 

The main operating room is of large di- 
mensions and the switchboard is built 
around it on four sides, with a break in 
the middle of one side for the entrance 
doors. This board is one of the most 
elaborate and complete in its construction 
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in existence. It is of the full multiple 
variety, with a capacity for 7,000 lines, 
and has connected at present 5,600 sub- 
scribers. One portion of the board is 
used for trunking calls from other cen- 
tral offices of the company and for long- 
distance lines. The illustrations give a 
good idea of the general appearance of 
the board and of its detail, and show also 
the ingenious key mechanism used by the 
operators in performing their functions. 

An incoming call is announced to the 
operator at whose section it comes in by 
the lighting of a small incandescent lamp 
placed near one of the answering jacks. 
Plugging into this the operator receives 
the desired number from the calling sub- 
scriber, and should this be one belonging 
to the same exchange, she has within 
reach multiple jacks connected with all of 
the 7,000 entering lines. With the other 
end of the cord she tests the line desired, 
and if it is not busy she can at once make 
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the connection. If the line is busy the 
fact is made known to the operator by a 
click in her telephone when she tests. 
Pressing a key on the level part of the 
switchboard rings the called subscriber. 
Whenever either of the two subscribers 
talking hangs up his telephone one light 
in the cord circuit on the level part of the 
board is lighted and the disconnect signal 
is given to the operator by the lighting 
of the two lamps, which are close together 
in the cord circuit. Should the call come 
in for connection with a station belong- 
ing to one of the other central offices of 
the company, it is made through one of 
the outgoing trunk lines, which are also 
in reach of the operators. 

In calls incoming from other central 
offices, automatic ringing of the subscrib- 
ers is used. The ringing signal is con- 
trolled by a push-button, which, after be- 
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ing depressed, is locked a n 

E de ; nd rings the 
subscriber called at intervals until a an- 
swers, when the ringing current is cut off 
automatically. 

In the middle of the room is situated 
the desk, or switchboard, for the monitors, 
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which these cables are handled and access 
is had from the back of the board to any 
one of them, in case repairs or alterations 
are necessary. This is shown in detail in 
an illustration. The mass of cables is so 
heavy that it would be impossible to lift 
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with arrangements for communication be- 
tween these and any of the operators of 
the switchboard. An ingenious system, 
whereby the number of monitors on duty 
can be increased or diminished as the 
load rises and falls during the day, is 
used on this board. Each monitor has 20 
switchboard lines, and each is provided 
with a bank of 20 jacks and their corre- 
sponding signal lamps. The middle 
operator's position is furnished with 80 of 
these, the two on each side of this posi- 
tion with 40 cach, and the positions at the 
end with only 20. With all of the moni- 
tors at work cach normally has care of 20 
of these circuits. When the load slackens, 
the end operators retire, and by throwing 
a switch distribute their circuits among 
ihe three in the middle. Late at night 
{wo of these retire and leave only one 
operator in charge of all the positions, 
this being quite sufficient for the number 
of calls coming in at that hour. The 
monitor takes care of all special calls, 
such as inquiry and appointment calls 
and information for subscribers. 


The back of the main switchboard is of | 


interest particularly on account of the 
elaborate cabling system in use.. The 
number of connections and wires required 
to maintain a full multiple service of 7,- 
000 lines runs into figures that have prac- 
tically no meaning. The result is a vast 
bulk of cables behind the switchboard, and 
these are so well shown in the illustration 
as to make description unnecessary. One 
of the numerous ingenious devices em- 
ployed about the installation is that by 
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number of cables and the exposure of any 
one required. 

One of the most interesting features of 
the Eighteenth street station is the highly 
claboraté provision made by the company 
for the care and comfort of its operators. 
The whole of the fifth floor is given over 
to the use of the young women employés, 
the photographs giving an excellent idea 
of the rooms which are there provided for 
them. The cloak room contains wire 
lockers, two operators sharing cach, and 
being provided with private keys. In this 
their wraps, hats, etc., are deposited when 
they enter the building. Adjacent to this 
room is the restaurant, or lunch room, in 
which are tables and chairs, and in which 
also a service of cooks and waiters is main- 
tained. Tea, coffee and milk are fur- 
nished free by the company, and messen- 
gers are provided who may be sent out to 
near-by restaurants or shops to buy any- 
thing required by the operators. Arrange- 
ments are also made to heat the lunches 
they bring with them and to supply hot 
water. 


BACK OF THE SWITCHBOARD, SHOWING APPLIANCES FOR LIFTING CABLES. 


them by hand, and the use of wedges 
driven between them is not considered ad- 
visable; in consequence, the apparatus 
shown is in use, this consisting of a com- 
bination steel wedge and jack screw en- 
abling the quick and easy lifting of any 


On the Irving place front of the build- 
ing, opening out from this refectory, is a 
large reading-room furnished with all of 
the periodicals of interest to women, and 
provided with comfortable casy-chairs and 
rocking-chairs. Here_their rest _ hours 
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are spent under the most pleasant sur- 
roundings. Next to this room is one 
called, for the want of a better name, the 
“Infirmary,” containing couches, easy- 
chairs and a chest of ordinary restoratives 
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Assuciation of Edison illuminating 
Companies. 
The annual convention of the Associa- 
tion of Edison Illuminating Companies, 
Mr. J. W. Lieb, president, and Mr. Wil- 
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and medicines, the whole being in the 
charge of a matron. Here operators at- 
tacked by illness or overcome by fatigue 
have an opportunity for recuperation. 

The energy necessary for operating this 
central office varies from 200 to 300 am- 
peres at 24 volts from the battery. Per- 
haps in no other similar installation has 
the whole total of telephone service been 
worked out with such elaborate perfection, 
nor the wants of both the publie and the 
personnel of the company’s service been 
studied with greater care and attention. 

This telephone central office was visited 
by the members of the American Institute 
of Electrical Engineers on Thursday of 
last week. It attracted much favorable 
comment from the many electrical engi- 
neers present from abroad, and proved of 
great interest to all the visitors, who were 
shown every detail of the modern exchange 
by the courteous representatives of the 
telephone company. 

bce TO 

A group of engineers of Lyons and the 
neighboring towns is contemplating the 
putting down of a hydro-electric plant 
at Bellegarde-on-the-Rhone capable of 
supplying 100,000 horse-power at low 
water. Part of this power would be trans- 
mitted to Lyons through aerial cables; a 
branch would also supply the industrial 
region of Belley, Aoste, La Tour-du-Pin 
and Bourgoin, with cheap electric power 
from the main station in question. 
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Economy of Copper in Transmission 
Lines. 

A short summary of a paper on this 
subject by Mr. Latour appeared in Science 
Abstracts for July. In this paper he 
points out that the use of accumulators 
at the distant end of a line may con- 
duce to economy in the cost of a trans- 
mission line in cases where the power is 
transmitted over comparatively short dis- 
tances. This is due to the possibility of 
sending along the transmission line a con- 
stant current which is equivalent to the 
mean amount of current required through- 
out the day, or, in other words, to the 
possibility of maintaining a constant load 
on the running machinery. He shows that 
if, under the usual conditions, full load is 
maintained on the line during eight hours 
of the day, and there is no load during 
the remaining 16 hours, the loss in the 
transmission line is three times as great 
as it would be if, with the use of accumu- 
lators, it were possible to maintain a 
steady load on the line equal to the mean 


load required. It is pointed out that this re- 
quires to be somewhat corrected to allow 
for the fact that the efticiency of the bat- 
tery is not 100 per cent; but even allowing 
for this, the line loss would be much 
smaller in the one case than in the other. 
The matter may be put in another way; 
it is possible to have much less copper in 
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the line in the one case than in the other, 
and vet have equal daily loss in the line ; 
and, consequently, from the point of view 
of the author, the use of accumulators 
may be said to conduce to economy in the 


son S. Howell, secretary, will be held in 
Buffalo, September 10, 11 and 12. 

The headquarters of the association 
will be at the Niagara Hotel. and the 
sessions of the convention will be held in 
the New York State Building. on the 
Pan-American Exposition grounds. A 
large attendance of the interests repre- 
sented by this association is expected. 
The full programme will be announced 
later. 


cost of copper. No estimate is, however, 
made of the cost of plant under the two 
conditions, though it is pointed out that 
the use of accumulators dispenses with the 
cost of transformers at the distributing 
station. 
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Extension of Telegraph in Alaska. 
The military authorities in Alaska 
report to the War Department that 
there will be a great extension of the 
telegraphic service in that territory 


L ~ - s- idl r 
=- AŠ as EO PRES SED BD - -p s? 
p. SUCCeC eves eteesencesateshes .” 7 


a 

E ed . - 

T v er LTT TTT TTE é 
i inae ee ao m rane: 
= ee Pauw Khe ve ye CUE Bees. 


Sass y Bie gat 
SS ; 7, 


=. ye 


DETAIL oF MAIN SWITCHBOARD SHOWING CALL- 


ING AND Rinaine Keys. 


ELECTRICAL REVIEW 


the British Northwest ‘Territory. At the 
sume time the military telegraph line is 
being extended along that route, and it is 
expected that even before the completion 
of the wagon road the telegraph facilities 
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tion between all the military posts in 
Alaska from cast to west may be complete 
Ix fore winter sets in. 

The work has progressed so far now that 
there is immediate need of operators for 
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A VIEW IN THE OPERATORS’ REFECTORY. 


during the present season. Captain 
William R. Abercrombie is engaged 
with a large force of men in constructing 
the proposed military route from Valdes, 
on the southern coast, to Circle City, on 
the upper Yukon, near the boundary of 


over the entire distance, from the Gulf 
of Alaska to the Yukon, will be in opera- 
tion. While this work is going on, large 
detachments of army signal corps men 
are extending the telegraph along the 
Yukon, so that the means of communica- 


the various stations, and the War De- 
partment has sent 30 non-commissioned 
officers and enlisted men of the signal 
corps to report immediately to Lieutenant 
William Mitchell, at Seattle, Wash., 
whence they will join an expedition to 
ail for Alaska. The signal corps is now 
engaged in laving the military ocean cable 
from Skagway to Juncau, the new terri- 
tory capital. When the various projects 
now in progress are complete, which will 
be some time during the coming fall, it 
will be possible to telegraph from the 
United States, by way of Canada, to any 
important place or military post m 
Alaska, summer or winter. Even the far 
northern mining camps of Nome and Tel- 
ler will not be cut off from the world 
during the winter months, as heretofore. 
abe 


Electrolytic Filters. 

Frederick W. Lemp and William Koed- 
ding, of St. Louis, Mo., have received a 
patent for an electrolytic water purifier in 
which there are electrodes of iron, in the 
form of a serics of vertical, closely spaced 
plates, of which the end members only 
are connected with the source of current, 
the intermediate plates functioning as bi- 
polar electrodes. The water to be purified 
nasses upward between these plates from 
a distributor, and thence, under pressure, 
to a settling tank, which it enters tangen- 
tially, whereby is imparted to it a swift 
rotary movement that carries the bulk 
of the suspended impurities to the periph- 
ery. The purer water is withdrawn 
axially from the tank, passes upward 
through a filtering bed, still under press- 
ure, to an ingeniously constructed valve 
in the discharge pipe. 
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Electric Traction Stocks as Reliable 
Investments. 
(G. T. C.” in New York Sun.] 

Now that the investing public, and, to 
an extent, the speculative community, are 
beginning to regain confidence, it seems 
worth while to direct attention to a class 
of properties which could not, in any event, 
be materially affected by a reduction in 
the corn crop or in the yield of any other 
staple product, nor by the industrial dis- 
turbances which have afflicted various 
localities. It is a singular fact that in 
spite of the extraordinary development 
in the facilities of rapid transit through- 
out the United States in the last decade 
the securities based upon local enter- 
prises of the character described have 
not yet obtained a general market. The 
most natural explanation of this circum- 
stance is that the enterprises are largely 
local and the market for their securities 
is consequently circumscribed. Those se- 
curities are, to an extent, analogous to 
municipal ‘bonds, the dealings in which 
are almost entirely over the counter, and 
which pass from municipalities to in- 
vestors through the hands of bankers and 
dealers, who make a specialty of buying 
and placing such obligations. 

In the New York market the dealings 
in traction securities are virtually limited 
to three stocks, and in Boston, Chicago 
and Philadelphia to the shares of com- 
panies operating in those cities or the sec- 
tions contiguous to them. The volume of 
securities based upon traction enterprises 
would seem to be large enough to warrant 
a more general and broader market for 
them than exists. With the development 
of electricity as a propelling power in the 
last decade there have been constructed in 
the United States over 20,000 miles of 
road operated by clectric current. The 
par value of the securities based upon 
these lines is in excess of $2,000,000,000. 
That the bonds issued by the companics 
operating local rapid transit systems are 
regarded as a safe and desirable invest- 
ment is indicated by the large amounts 
of them held by savings banks, trust com- 
panies and insurance companies, as shown 
by the reports of these institutions to vari- 
ous state departments, with which they 
must file statements of their assets and 
operations. 

Although the development of local tran- 
sit facilities may be regarded as still in 
its infancy, since the transition from anti- 
quated horse-car lines to electric equip- 
ment began only 12 ycars ago, sufficient 
data have been compiled to determine the 
safety, the permanency and probable im- 
provement in the value of securities based 
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upon rapid-transit facilities that are not 
over-capitalized. In the larger cities the 
traffic increases steadily to the extent of 
six to ten per cent per annum. This is 
due in part to the increase in population 
and also to the unconscious necessity on 
the part of the public to minimize the time 
spent in travel. In addition, the system 
of transfers resulting from the consolida- 
tion of local lines stimulates traffic to a 
most remarkable degree. This is shown 
most plainly in the reports of the Metro- 
politan Street Railway Company, of this 
city. Every important line taken over by 
that company shows more than double the 
earnings that were made by those lines 
when operated separately; yet not only 
does the public enjoy a better service than 
ever before, both in respect to time and 
the distance that can be traveled for a 
single fare, but it travels more economic- 
ally. Last year the Metropolitan com- 
pany issued approximately 179,000,000 
transfers, which represent a saving in 
farcs to the public of over $8,000,000. At 
the same time the company increased its 
earnings owing to the larger volume of 
traffic stimulated by its time-saving and 
cash-saving service. 

Suburban trolley lines, as they are pop- 
ularly called, create traffic. It was the 
knowledge of this fact, which he had dem- 
onstrated to his own satisfaction, that in- 
fluenced the late Mr. Al Johnson in his 
plans for gridironing the eastern portion 
of Pennsylvania with a system of rapid- 
transit electric roads. The pliability, so to 
speak, of electric railway construction, 
which ignores grades, curves and expen- 
sive road-beds, makes it possible literally 
to run cars to the doors of homes in thou- 
sands of villages and to those of farmers 
living between the smaller centres of pop- 
ulation. It is somewhat of an effort for the 
average dweller in the country to drive a 
mile or more to the railway station, or 
even to walk a fraction of a mile and then 
pay 25 cents or more to travel to the de- 
sired destination; but it soon becomes a 
habit to jump upon a trolley car and reach 
the same point at an expenditure of five or 
ten cents. All this would not be possible 
if experience had not demonstrated that 
passengers can be carried at an expense 
far below the cost of transporting them on 
roads operated by steam motive power. 
It is this demonstration that has induced 
the Manhattan Railway Company to adopt 
plans for discarding its present equipment 
for electric facilities at a cost of many 
millions of dollars. 

A branch of the electric transportation 
industry that is just beginning to be de- 
veloped and which bids fair to be as im- 
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portant and as profitable as passenger 
traffic is the handling of freight. In sev- 
eral of the smaller cities and on many of 
the suburban lines this business has al- 
ready been taken up, and within the last 
few weeks the Metropolitan Street Rail- 
way Company has started an express serv- 
ice through a subordinate corporation, the 
New York Electric Transportation Com- 
pany. Some idea of the profits of this 
system may be obtained from the reports 
of companies already engaged in trans- 
porting freight. For example, the Union 
Traction Company, of Albany, reports its 
gross receipts per car-mile from freight at 
58% cents and the operating expenses 
as a little more than 12 cents. The 
Newburgh Street Railroad Company 
makes even a better showing. The 
gross receipts per car-mile are 61% 
cents and the operating expenses a 
little less than 13 cents. The Brooklyn 
Rapid Transit Company, however, does not 
make so good a showing, presumably be- 
cause a sufficient volume of traffic has not 
yet been developed. The operating ex- 
penses on that system are about the same 
as on the others, being a little over 13 
cents per car-mile and only a fraction less 
than the gross receipts. | 
The statistics of electric railway opera 
tions, to which only the briefest mention 
has been made, are replete with interest to 
students of transportation problems and 


pregnant with suggestions as to the future 
of the entire carrying business. As yet 
the construction of electric railways out- 
side of cities has not perceptibly en- 
croached upon the earnings of steam rail- 
ways, but it would seem to be only a ques- 
tion of time when the cheapness, and, in 
many respects, the superior facilities of 
these roads will receive serious attention 
from the managers of the long-distance 
lines. In view of the progress of electrical 
science in the last few years expectations 
that the steam railways will be trans- 
formed into cheaper, more comfortable 
and more rapid means of transportation 
than at present may not be regarded as a 
chimerical dream. | 


The French Association of Electrical 
Enginecrs has lately decided that every 
year a portion of the funds in hand shall 
be set apart toward subsidizing the scien- 
tific researches carried out by any of the 
members. Those members who wish to 
investigate technical questions, and who 
are desirous of availing themselves of the 
facility afforded by the clause, place their 


‘request before the committee; the latter 


in their turn ask each member’s opinion 
as to the advisability of the investigation. 
The association is kept duly informed of 
the progress made in the researches and 
experiments. 
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The American Institute of Electrical 
Engineers’ Annual Meeting. 


The Annual Convention of the Institute—Meetings in New York, and Excursions to Points of Interest—Trip up 
the Hudson River—Visit to Schenectady—Sessions at Buffalo—The Pan-American Exposition. 


HE annual meeting of the American 
Institute of Electrical Engineers 
for 1901 was begun under pleasant 

auspices, in New York city, on August 14. 
At noon the meeting was called to order 
by President C. P. Steinmetz in the meet- 
ing rooms of the American Society of 
Mechanical Engineers, and a short ad- 
dress of welcome was made. 

Mr. Steinmetz spoke of the pleasure 
which all the members of the Institute en- 
joyed at seeing present a number of dele- 
gates from the sister society in France. 
He enlarged upon the fact that science 
18 not sectional and knows no nationality, 
and that, like science, engineering wel- 
comes the work of all people. The occasion, 
hesaid, was one for general congratulation, 
and it was pleasant to have an opportunity 
to reciprocate the many attentions that 
were showered upon the Institute at 
its meeting in Paris last year by members 
of the Société Internationale des Elec- 
triciens. At the conclusion of his re- 
marks, President Steinmetz requested 
Mr. C. O. Mailloux, of New York, to make 
some further remarks of welcome to the 
visiting guests. 

Mr. Mailloux made a brief and grace- 
ful address, in French, in which he fur- 
ther emphasized the feeling of engineers 
and scientific men that science and human 
advance in general were not confined by 
national boundary lines. He spoke of the 
growing feeling of international frater- 
nity among electrical engineers, and ex- 
tended in the name of the Institute a 
gencral welcome to the visiting strangers. 

M. P. Janet, the head of the delegation 
from the Société Internationale, respond- 
ed on behalf of himself and his colleagues, 
and in thanking the Institute for the wel- 
come extended them took occasion to 
point out the community of interest which 
exists among electricians wherever they 
are found. M. Janet is a graceful and 
fluent speaker, and his remarks were greet- 
ed with much applause. 

After the reading of some formal an- 
nouncements concerning the programme 
for the next few days, a formal adjourn- 
ment was taken until Tuesday, August 
20, when the Institute meetings proper 
will continue at Buffalo. In the mean- 
time a programme of entertainments and 
of visits to various points of interest has 


been arranged, these being described in 
their due order below. 

A luncheon was then served in the base- 
ment, a very attractive menu having been 
prepared by the indefatigable committee 
on arrangements, consisting of Messrs. 
C. O. Mailloux and E. H. Mullin. 
ing the course of the luncheon, at the 
urgent call of the members present, Presi- 
dent Steinmetz made a lengthy and 
humorous speech, in which he described 
with great detail his numerous residences 
and the reason why he lived in four places 
at once. 

The foreign guests and visitors were: 

M. Paul Janet, director of the Labora- 
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Mr. CHARLES P. STEINMETZ, PRESIDENT OF 
THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, 


toire Central and the Ecole Polytechnique, 
Paris. 

M. Henri Boy de la Tour, chief engineer 
of the Fives-Lille Company, Lyons, 
France. 

M. B. Roux, civil engineer. 

M. Paul Debeauve, superintendent of 
the Maison Breguet, Paris. 

MM. Charles David and J. Courbier, 
Laboratoire Central and the Ecole Supe- 
rieur de |’Electricite, Paris. 

MM. A. Maurice Aubert and J. Marcel 
Aubert, electrical engineers. 

All of these gentlemen are members 
of the Société Internationale des Elec- 
triciens, of which M. Janet is the official 
delegate. 


Dur- | 


Professor Gustave Gillon, of the Uni- 
versity of Louvain, Belgium. 

Herr F. W. Ch. Janisch, chief engineer 
of the Siemens & Halske Company, Ber- 
lin. 

Mr. D. McNaught and Mr. Norman C. 
Sawers, Silvertown, England. 

Mr. Arthur H. Pott, London. 

THURSDAY, AUGUST 15. 

The members assembled at 9.20 A. M. 
at the ferries connecting with the Lacka- 
wanna Railroad, where the party were met 
by Professor Francis B. Crocker and sev- 
eral gentlemen connected with the Crock- 
er-Wheeler Company. A special train had 
been provided, and in this the party went 
out to Ampere, N. J., where they were 
received at the Crocker-Wheeler works by 
Dr. Schuyler S. Wheeler, the president of 
the company, and a number of his asso- 
ciates and assistants. The party spent two 
hours very pleasantly in visiting the vari- 
ous departments of the works and in wit- 
nessing all the numerous varieties of elec- 
trical activity which were in evidence. 
These works are at present very busy and 
the visitors were given an opportunity to 
see practically every variety of work done 
in them. Of especial interest was the 
elaborate and comprehensive system of 
stock-keeping and storage parts for as- 
sembly. This was examined in great de- 
tail by many of the foreign visitors and 
proved highly interesting. 

Returning by a special train to New 
York, the party went to the Everett House, 
where luncheon was served. The com- 
mittee in charge of entertainment again 
showed its good sense in arranging for a 
sort of al fresco lunch, which was particu- 
larly enjoyable and delightful. 

The next visit was to the exchange of 
the New York Telephone Company, situ- 
ated at Eighteenth street and Irving 
place. The superb central office is fully 
described and illustrated on other pages 
of this number of the ELECTRICAL RE- 
view. The party was escorted through the 
building by several of the officers and em- 
ployés of the company, and much interest 
was exhibited by all the visitors. 

In the afternoon the foreign guests 
visited the offices of the ELECTRICAL RE- 
view in the Park Row Building, the 
highest and largest office-building in 
the world, and inspected the building. 
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They were shown, through the cour- 
tesy of Mr. B. P. Bryan, general mana- 
ger of the Rapid Transit Subway Con- 
struction Company, the view from his 
offices in the towers thirty-two stories 
high, and also the elaborate installation 
for the Sprague electrical elevators and the 
other electrical and mechanical appliances 
of the building which were shown to them 
by Superintendent Reynolds. The ele- 
vator system greatly interested the French 
visitors. 

The event of the day, of course, was the 
dinner which was given at the Hotel 
Marlborough, at 8 p.m. Altogether be- 
tween ninety and one hundred guests were 
present, and, despite a somewhat close 
and oppressive evening, passed several 
hours most enjoyably. 

Owing to the unavoidable absence of 
President Steinmetz, past-president Carl 
Hering officiated and made a short salu- 
tatory address. Mr. Hering extended a 
cordial welcome to the guests, especially 
those from transatlantic countries, and 
spoke in graceful terms of the pleasure of 
. these international meetings and of the 
profit and benefit that should follow a 
closer acquaintance of engineers of differ- 
ent nationalities. He called upon Mr. T. 
C. Martin to act as toastmaster for the 
evening. 

Mr. Martin spoke of the extraordinary 
and delightful welcome which had been 
extended the Institute by French and 
English engineers last summer, and paid 
a high tribute to France. 

The first toast, “The Land of Ampère,” 
was responded to by M. Paul Janct, the 
oflicial delegate of the French Société In- 
ternationale. 

M. Janet spoke in French. He said, in 
part, that it was a great pleasure to him to 
see so many celebrated and at the same 
time charming people mect together in 
this delightful relation. France and 
America, he said, are the countries of elec- 
tricians, and Frenchmen and Americans 
are practically compatriots in the advance 
of this science. He had been greatly 
pleased, earlier in the day, to see that an 
American town has been named for his 
illustrious fellow-citizen, Ampère. He 
went on to describe the gracious and mod- 
est qualities of this famous man of science 
and father of experimental electricity. 
“Always,” said M. Janet, “a scientific idea 
was foremost in the mind of Ampère, and 
to him experiment suggested experiment 
and experiment was the final touchstone 
upon which he tested the growing ideas of 
his period.” America had given an im- 
pulse to France in her own revolution and 
had led the way to that upheaval in the 
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last years of the eighteenth century which 
had enabled the country to produce an 
Ampère, an Arago, a Becquerel and a 
Mascart, as well as a host of engineers, 
mechanics and electricians. The metric 
system, which is the foundation stone of 
modern electrical science, rests upon the 
work of the pioneers of the French revo- 
lution, whose idea had largely come from 
the example of Franklin and Washington. 
Ile spoke of the sympathy between France 
and the United States, and of the assist- 
ance rendered this country in its early 
days by Lafayette and Rochambeau. 
“Thus,” he concluded, “French and Amer- 
ican electricians are united by a bond of 
sympathy im the memorable interchange 
of ideas and work which has extended 
through more than a century.” At the 
conclusion of his remarks M. Janet was 
greeted with prolonged applause. 

Responding to the toast, “The Country- 
men of Faraday,” Mr. Norman C. Sawers, 
of Silvertown, England, thanked the In- 
stitute in the name of his own society, the 
British Institute of Electrical Engineers, 
for the opportunity given him to say a 
word in behalf of his countrymen in the 
field of electricity. “The names of Brit- 
ons are written large on every page of the 
history of electrical engincering,”’ said 
Mr. Sawers. “While England has been so 
long known as the mother and the nurse of 
electricity, yet she has lagged behind other 
nations in recognizing the potentialities 
of the young giant that she reared. 
How far behind America we are,” he said, 
“you may judge from the frequency of our 
visits here to see your extraordinary works 
of engineering.” He felt, he said, that 
some apology was perhaps needed for the 
backward state of electrical engineering in 
England, but Americans should not forget 
the antediluvian conservatism of the 
British public and of the legal authorities 
which so often had a controlling hand in 
electrical matters in his country. Mr. 
Sawers is a graceful and pleasant speaker, 
and his remarks were greatly enjoyed, and 
loudly applauded. 

To respond to the toast, “The Succes- 
sors of Ohm,” Herr F. W. Ch. Janisch, 
of Berlin, had been selected, but, as the 
toastmaster explained, a too sudden intro- 
duction to the ubiquitous ice-water of 
America had temporarily incapacitated 
Herr. Janisch, so Dr. William Hallock, of 
Columbia University, was called upon to 
respond to the sentiment. 

Professor Hallock spoke of the modest 
way in which Ohm had introduced his 
great work to the world, and of the small 
opinion he had of his own contributions 
to the fundamental understanding of the 
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subject. He spoke, further, of the impor- 
tant work of Gauss and Webcr, of Helm- 
holtz and Hertz, of Roentgen and Lenard. 
“These men and their successors,” said Dr. 
Hallock, “are running far ahead of prac- 
tice in the investigation of physical and 
electrical phenomena from the purely sci- 
entific side. We owe,” he concluded, “no 
small debt of gratitude to the patient and 
enthusiastic investigators who have added 
so much to our knowledge of pure science 
and who are now so ably putting into prac- 
tical shape the results of the scientific 
labors of their predecessors.” 

“The Heirs of Volta’ was the next 
toast, and was responded to by Mr. P. 
Torchio, of New York, who is a fellow- 
townsman of the illustrious Volta, having 
been born in Como. Mr. Torchio spoke 
of the commercial rise of Italy and the 
renaissance of the fourteenth century as 
being closely similar to the conditions ob- 
taining in the United States at the close 
of the nineteenth and the beginning of the 
Twenticth Century. He showed how 
much of the strength of American ad- 
vance has been due to its foundation upon 
scientific study and training, and how 
vitally important to this country is the 
spirit of science. He referred briefly to 
the work of Volta and his successors, 
Ferraris and Paccinotti. 

The last toast was “The Legatees of 
Franklin,” and response to it was made by 
Dr. Schuyler S. Wheeler. He said that 
the engineers of the whole world really 
were the legatees of this illustrious scien- 
tist and philosopher, but that perhaps the 
French, owing to their carly and enthu- 
siastic appreciation of Franklin's labors, 
might most fitly be named his immediate 
heirs at law. “Franklin,” concluded Dr. 
Wheeler, “was a practical engineer, and 
practice was his most distinguishing char- 
acteristic. This is our principal gift from 
him, and the one that we should most 
highly appreciate.” 

FRIDAY, AUGUST 16. 

The programme for Friday was an ex- 
eeedingly interesting and attractive one. 
It consisted in a visit to the various water- 
side electric stations in New York and 
Brooklyn, the steamboat Crystal Stream 
having been chartered for the day for this 
purpose. 

The members and guests assembled at 
9.30 a. M. in the great new station of the 
New York Edison Company, at the foot 
of East Thirty-eighth street, Manhattan, 
and were conducted through the plant by 
Mr. John W. Lich, Jr., and a number of 
other gentlemen connected with the com- 
pany. This magnificent station is as yet 
only partially completed, but is far enough 
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along to give a good idea of what it will 
be like when finished. The visitors were 
particularly interested in the immense 
engine units, each of 9,000 horse-power 
maximum, of which this station will 
finally contain sixteen. 

The visit at the Edison station being 
finished, the boat was taken to the new 
station of the Manhattan Railway Com- 
pany (the elevated railroad), at the foot 
of Seventy-sixth street, East River. This 
station is somewhat further along in con- 
struction than the first one seen, and great 
interest was taken in the work of erecting 
the large Allis engines, upon which a 
mimber of men were working. The four 
enormous Custodis brick smokestacks also 
came in for their share of appreciation, 
while the whole design of the station elic- 
ited enthusiastic approval from the vis- 
itors. Mr. W. E. Baker, the chief engi- 
neer of the electrical construction of the 
Manhattan company, with a number of 
his assistants, escorted the party through 
the building and explained the plant to 
them. 

The next plant visited was the great 
station of the Metropolitan Street Railway 
Company, at the foot of East Ninety- 
sixth street, which was in full operation. 
Here the visitors examined everything, 
from the method of coal delivery to the 
switchboard. They were escorted through 
the building by a number of engineers of 
the Metropolitan company, who explained 
matters to them. 

Reassembling on the boat about noon, 
a very delightful luncheon was found, 
served on tables on the upper deck; and 
while this was being discussed, the boat 
stood up the river and through Hell Gate, 
returning down the cast side of the East 
River, and making its first stop at the 
Gold street station of the Kings County 
Electric Light and Power Company, of 
Brooklyn. Mr. Thomas E. Murray, who 
planned this station, and several other 
gentlemen were present to explain the de- 
tails of this fine high-tension plant. This 
station was illustrated and described in 
last week's issue of the ELECTRICAL RE- 
VIEW. 

The next and last visit of the day was 


~ made to the Bay Ridge station of the same 


company, at Sixty-fifth street, South 
Brooklyn, where the party spent an hour 
in examining the intcresting plant, and 
were shown through by Mr. E. A. Les- 
lhe, general manager. One of the large 
Allis engines was in course of its prelim- 
nary “turning over,” and attracted no 
little attention. The method of coal de- 
livery was also minutely inspected and 
found very interesting. 
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After a false start of the boat, occa- 
sioned by some of the party being left be- 
hind at Bay Ridge, the Crystal Stream 
proceeded up the river, touching at the 
Battery and Thirty-fifth street, on the 
North River, thus giving the foreign vis- 
itors an opportunity to see both sides of 
the high-building district of the lower 
part of New York city. 

SATURDAY, AUGUST 17. 

The day was set apart for private visits 
and no programme features were included 
in it, many of the members having busi- 
ness to transact in New York preliminary 
to leaving for Buffalo. 

SUNDAY, AUGUST 18. 


Promptly at nine o’clock in the morning 
the party assembled at the foot of Forty- 
second street, New York, on the North 
River, and took the special steamboat 
Montauk for Albany. 

The day commenced with rain and a 
humid atmosphere, but gradually cleared, 
until bright sunshine welcomed the trav- 
elers at Albany. The Montauk proved to 
be a comfortable boat, and Caterer Maz- 
etti provided an acceptable luncheon as 
it passed the Highlands. The passage up 
the Hudson was devoid of incident, but 
the members and guests had a rare oppor- 
tunity for resting, and many interested 
parties were made up on deck, either to 
discuss the scenery of the American Rhine, 
or to talk over the forthcoming papers on 
electrical topics of one sort or another. 

The Montauk arrived at Albany at 
7 P. M., and the party proceeded at once in 
special trolley cars to the Hotel Ten Eyck, 
where dinner was served. Early retiring 
was the rule, as the fatigues of the past 
week and anticipations of the visit to- 
morrow to the General Electric Company’s 
works at Schenectady demanded abundant 
rest. On account of the rooming arrange- 
ments having been made on the boat, there 
was a pleasant absence of confusion. 

In all, about 125 members and guests, 
including 29 ladies, took the Hudson 
River trip. 

= MONDAY, AUGUST 19. 


At 9 a.M. a special train of five cars 
was taken at the New York Central rail- 
way station. The party arrived at Schen- 
ectady about 40 minutes later. Here the 
train was backed into the yard of the 
Gencral Electric Company’s works, and a 
reception committee, consisting of various 
officers and engineers of the company, took 
charge of the visitors, each guide taking 
several of the delegates through the various 
buildings. A route had been planned taking 
in all of the points of particular interest 
and showing in detail the method of man- 
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ufacturing electrical machinery, especial- 
ly in the larger sizes. At present these 
shops are very crowded with work, and the 
scene was one of much interest. It was 
noticed that the foreign guests took no 
little interest in the various methods of 
manufacture which were new to them, they 
being especially taken with the idea of 
moving the great machine tools, weighing 
up to 40 tons, to the work, instead of 
bringing the work to the tools. 

At 12 o’clock the party assembled in 
the upper gallery of the new addition to 
Building 16—the largest machine shop 
in the United States—and here an ex- 
cellent luncheon was served. At the con- 
clusion of the luncheon, Mr. E. W. Rice, 
Jr., third vice-president of the General 
Electric Company, made a short address 
welcoming the Institute and the visitors 
to the company’s works. Mr. Rice intro- 
duced Professor Elihu Thomson, who also 
made a few remarks. It happened that at 
the time Professor Thomson was speaking 
there was much noise, due to locomotives 
on the adjoining freight tracks, pneumatic 
hammers and other tools used on the con- 
struction work of the building, and Pro- 
fessor Thomson promised that when the 
Institute came again to Schenectady elec- 
tric locomotives would be used on the 
switch tracks and that probably all of the 
45 acres of ground would be covered by 
buildings which would be entirely com- 
pleted. 

Mr. C. O. Mailloux, on behalf of the 
Institute, thanked the officers of the Gen- 
eral Electrice Company for their courtesy 
and expressed the gratification which both 
the American and the foreign delegates 
felt at visiting these representative and 
very complete works. 

The party then returned to the train, 
which left for Buffalo immediately, mak- 
ing only necessary stops for signals, etc. 


The average time maintained was about 


54 miles per hour. 
Upon arrival at Buffalo, at 8.30 P. M., 


the party proceeded as best they might, © 


the arrangements, which had hitherto 
been perfect, having failed, and no one 
being on hand to direct visitors or show 
them which car line to take. 


TUESDAY, AUGUST 20. 


At 11 a. M. the Institute convened in 
its first regular session, with President 
Steinmetz in the chair. 

Professor George F. Sever, one of the 
engineers connected with the electrical 
features of the Pan-American Exposition, 
on behalf of his associates and associated 
interests, welcomed the Institute to the 
scene of its labors during the convention, 
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and placed at the disposal of the delegates 
the services of the engineers and exhibitors 
in every way which might promote their 
comfort and enjoyment. 

The Bell Telephone Company, of Buf- 
falo, extended an invitation to delegates 
to visit any of the company’s exchanges 
in the city, and extended also the free use 
of the telephones to delegates. Secretary 
Pope announced that the appropriate com- 
mittee would take up the question of an 
official visit to the exchanges and probably 
arrange so that due notice could be given 
of the time of the visit. 

After adjournment the party took spe- 
cial cars for Niagara Falls, where lunch- 
eon was eaten. The object of this visit 
was to view the scenic features without 
reference to the power stations and other 
engineering establishments. A short in- 
spection of the cataract was followed by 
an excursion over the gorge and Canadian 
trolley lines and the party then returned 
to Buffalo in time for dinner and to see 
the illumination of the exposition. Both 
this and the falls were greatly enjoyed. 

WEDNESDAY, AUGUST 21. 

The meeting was convened promptly at 
10 o'clock, with President Steinmetz in 
the chair. The airy and pleasant hall 
was well filled, a number of members 
from the West, South and Canada having 
joined the party over night. An invita- 
tion to visit the gorge illumination was 
read; also the substance in Buffalo of 
the Niagara transmission, and the power- 
houses in Niagara. It was decided to 
limit time for reading and discussion, 
authors giving only abstracts of their 
papers. Paul M. Lincoln read his paper 
on “Synchronism and Frequency Indica- 
tion.” An abstract of this paper, which 
disclosed an interesting new method of 
operation, will appear in an early number. 
It was decided not to discuss each paper 
as read, but to read all on the allied topics 
of meters and indicators. Caryl D. Has- 
kins then read, in abstract, his paper en- 
titled “Some Fundamentals of Electric 
Meters.” This was a discussion of the 
relation between torque friction ageing 
and the surroundings of the meter, these 
being the essential elements which meter 
engineers must consider. Mr. Haskins’s 
paper was received with applause. It will 
appear in full in an early number. Harry 
P. Davis then presented an interesting 
paper entitled “Metering of Electrical 
Energy.” It dealt with the mechanical 
and operative details of motor meters. 

W. H. Browne, Jr., then read his paper 
on “Power Factor Indicators.” Mr. 
Browne’s paper was mathematical but very 
interesting, and the complete paper was 
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well received and the discussion was then 
begun. W. S. Barstow opened with refer- 
ence to the problem of wattless current 
retarding the development of alternating- 
current system on account of the extra 
station capacity necessary. Mr. Barstow 
discussed the subject from the commercial 
side and spoke of the constant comparison 
between alternating and direct-current 
systems. Mr. Steinmetz thought wattless 
power should not be given, or rather 
loaned, to customers free of charge. Cus- 
tomers should be compelled to buy motors 
that do not require excessive starting 
current. He discussed the points of Mr. 
Browne's paper at length. Mr. Haskins 
referred to past meetings, where the ques- 
tion of charging for inductive-load cur- 
rents by compensating meters was dis- 
cussed and decided to be a good plan. 

H. W. Breck spoke of trouble increasing 
at stations in synchronizing machines on 
account of the growth of inductive loads. 
More accurate methods of synchronizing 
are necessary. Voltmeters for this pur- 
pose are not satisfactory. Large instru- 
ments, visible from any part of the sta- 
tion, are practically necessary. Gano S. 
Dunn said induction motors take much 
more starting current than is claimed by 
the manufacturers. This introduces great 
difficulties ın station operation and any 
improvement removing them would great- 
ly help the art. R. D. Mershon said there 
was no necessity for motors being de- 
signed to take an excessive starting cur- 
rent. Such motors are of the simple en- 
closed secondary type. When slip rings 
are inserted the difficulty is largely elimi- 
nated. He did not think that difficulties 
with heavy charging current would affect 
seriously the commercial status of the in- 
duction motor. It is not possible equita- 
bly to charge for wattless current. C. F. 
Scott said that a motor taking seven or 
eight times the normal running current to 
start must be very bad and that commer- 
cial avcrage practice shows only two to two 
and one-half times needed for a few sec- 
onds. In a day’s run the excess current 
plays a very small part since it lasts for 
so short a time. All the factors of opera- 
tion are important. Mr. Steinmetz said 
that a disagreement seemed evident as to 
whether there was any such thing as power 
factor. He agreed with Mr. Mershon that 
induction motors requiring no excess cur- 
rent can be built. Dr. Dunn said a ten- 
dency existed to force an antagonism be- 
tween induction and direct-current mo- 
tors, but he believes no comparison is 
possible. Present-day alternating-current 
systems are superb means for power dis- 
tribution using induction motors. In shop 
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and factory equipment he did not believe 
the induction motor was superior in ele- 
ments of cost, ease of operation or in any 
other particular. Mr. Mershon said no- 
body claimed such wide superiority for 
the induction motor, but he knew of no 
conditions under which a direct-current 
shunt motor can compete with an induc- 
tion motor. In maintenance and many 
other qualities the induction motor was 
superior but concerning first cost he pre- 
ferred to remain silent. This expression 
raised a laugh. Dr. Dunn warmly advo- 
cated the opposite belief and gave data of 
performance of direct-current motors un- 
der starting and overload. He cited a 
case of such motors running in graphite 
dust. It is difficult to obtain accurate 
data of maintenance of motors but no 
published figures show such good results 
as can be obtained in actual practice. He 
spoke at length and fully. Mr. Barstow 
said from a central station point of view 
it would be good if a penalty could be im- 
posed on borrowed current or wattless cur- 


rent. Customers buy almost any kind of 
motor and these must be connected. Here 
lies the commercial difficulty. 

The discussion was continued by Messrs. 
Mershon, Dunn, Steinmetz and others. 
The day’s session was one of the most in- 
teresting of recent years. 

The proceedings of Thursday, Friday 
and Saturday, with several papers, will 
appear in the next issue of the ELEC- 
TRICAL REVIEW. 

—_——_—_2<> o___— 


Fishing by Electric Light. 


The Yale submarine are light, which 
was invented by Mr. Francis G. Hall, Jr., 
and Irving E. Burdick, of New York, 
graduates of Yale in the class of 1900, is 
to be used for fishing. Their submarine 
light has been used successfully in diving 
work. It is asserted that electric lights 
not only fascinate large fish, but even 
blind them long enough to enable strong 
nets to haul in schools of them. The 
ultra-violet rays given off by electric arc 
lights stun the fish because of the great 
dependency they place on their sense of 
sight. The are lights will be placed on 
four specially constructed boats built 
for W. S. Mead, of New York. They 
will be put into actual practice in the 
Pacific Ocean, off the coast of Cali- 
fornia. Four submarine are lights are to 
be placed on each of the boats. Each lamp 
will be of several thousand candle-power. 
Wood is the material to be used in the 
boats, because it deadens the noise of the 
machinery and lessens the vibrations due 
to it. These vessels are being constructed 
by the Naval Electric Company, of New 
York, with which Messrs. Hall and Bur- 
dick are connected. 
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National Association of Municipal 
Electricians. 


The sixth annual convention of the Na- 
tional Association of Municipal Electri- 
cians will be held at Niagara Falls, Sep- 
tember 2, 3 and 4, with headquarters at 
the International Hotel. A number of 
papers will be presented and discussed, 
among these being the following: 

“Need and Value of a Set of Rules for 
Outside Construction,’ by P. H. Trout, 
Jr., city electrician, Lynchburg, Va. 

“Underground Electric Construction, 
from a Municipal Standpoint,” by Edw. 
F. Schurig, city electrician, Omaha, Neb. 

“Inadvisability of Placing High and 
Low-Potential Wires Through the Same 
Series of Conduits, or Through the Same 
Manholes.” 

“The Protection of Fire and Police 
Telegraph Wires from High-Tension 
Currents and Lighting,” by W. M. Petty, 
superintendent fire telegraph, Rutherford, 
N. J. 

“Improved Storage Battery for Munici- 
pal Purposes,” by J. W. Aydon, superin- 
tendent fire and police telegraph, Wil- 
mington, Del. 

In addition, an excellent programme of 
entertainment for the members and guests 
has been arranged by Mr. M. J. Donohue, 
chairman of the executive committce. 
The programme, of course, will include a 
trolley ride over the Gorge railroad and 
a visit to the Pan-American Exposition, 
at Buffalo. 

President McFarland, of the Old-Time 
Telegraph Association, has arranged for 
one fare for round trip excursion from 
Toronto to Montreal for all those who 
wish to attend the old-timers’ and U. S. 
telegraph convention at Montreal the fol- 
lowing week. 


_————_—_og> 


Automobiles for Fire Departments. 


The Paris fire department has been 
experimenting with different types of elec- 
tric automobiles, such as fire pumps, hook 
and ladders, hose carriages, ete., and these 
have proved very successful in general. 
By them a decided advantage over the old 
forms is presented, in allowing a quicker 
start from the station and an immediate 
putting in use when on the ground. The 
value of this increase of speed is apparent, 
since a gain of only a few minutes may 
be of vital importance. The first machine 
to be tried was the “fourgon,” or wagon, 
carrying six men, hose, ladders and fire 
extinguishers. The motor, of the Boquet, 
Garcin & Schivre type, is of 4,000 watts 
capacity, and the accumulators, which give 
200 amperc-hours, weigh 1,500 pounds. 
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This vehicle measures about six by ten 
fect and weighs 4,840 pounds, or 6,- 
820 pounds when in running order. 
The electric fire pump was the next 
to be tried. It carries a pump worked 
by an electric motor and fed by a water 
reservoir containing 150 gallons; this 
water supply (or other fire-extinguishing 
liquid) is utilized until the hose can be 
connected directly to a fire-plug. The 
same motor is used to drive the vehicle 
and, when on the spot, to work the pump. 
In this way it starts almost instantly and, 
upon arriving at the fire, sets immediately 
to work. It has a front seat with the stcer- 
ing devices and in the centre is the battery 
box, suspended below the vehicle; above it 
is the motor, of the same type as the first 
vehicle, which drives the rear wheels. The 
reservoir is in the rear and above it is the 
hose reel, the water being taken to the hose 
through the hollow axle. The pump, back 
of the reservoir, has three vertical cylin- 
ders, and delivers 20 gallons per minute at 
a pressure of four atmospheres. The vehi- 
cle has an electric brake, besides a cord 
brake; it weighs 5,060 pounds, or 6,380 
pounds when fully equipped, including 
three men and 100 gallons of water. The 
motor gives 4,000 watts and the accumu- 
lators 180 amperec-hours. An arrange- 
ment is provided for using part of the 
current for lighting the scene of disaster 
by incandescent lamps, or even by are 
lamps. These two machines have been re- 
peatedly tried in actual service and have 
proved quite successful. A newer machine 
is the hook and ladder, which is rather in 
the experimental stage. 
Dm 
Insulating Power of Electricians’ 
Gloves. 


The Central Electric Laboratory, of 
Paris, has recently carried out a series of 
experiments bearing on the degree of in- 
sulation of electricians’ gloves. The tests 
were made both with low pressure and 
high pressure. The practical conclusion 
arrived at is that insulating gloves can not 
be considered to afford efficient protection 
against the dangers surrounding high-ten- 
sion currents; it would even be preferable 
to proscribe their use altogether rather 
than rely upon their efficiency in the con- 
tact with dangerous connections. It is 
prudent only to consider them useful for 
working those parts already insulated 
from the lines, such, for instance, as non- 
metallic handles of switches. One glove, 
which withstood a potential difference of 
12,200 volts, got pierced in one minute; 
another kind was pierced after three min- 
utes with a potential difference of 1,000 


volts only. 
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Telephoning and Telegraphing Simul- 
taneously. 
To TuE EDITOR or THe Evtectricat Review: 

Your inquiry with regard to our simul- 
taneous telephone and telegraph scheme 
received. It was not intended at this time 
to give the matter the publicity it has re- 
ceived. However, I will explain that the 
arrangement is an improvement over older 
attempts at a solution of the problem, 
rather than an entirely new invention. I 
simply worked out the scheme for adding 
to a metallic cireuit telephone line a tele- 
graph auxiliary. Special means are pro- 
vided, first, for balancing the telephone 
pair to climinate inductive disturbances ; 
second, for entirely obliterating distur- 
bances in the telephones from the tele- 
graph auxiliary. I am not at liberty to 
give you the details of the arrangement 
at present, but will state that the experi- 
ments on our St. Paul-White Bear lines 
were entirely successful, and that we con- 
template installing the apparatus on our 
Tacoma-Seattle circuit within a short 
time. C. H. Gaunt, 
Assistant Superintendent of Telegraph, 

Northern Pacific Railway Company. 

St. Paul, Minn., Aug. 19. 

pe 

Another System of Wireless 
Telegraphy. 

A member of the technical committee, 
which has been engaged in making some 
definite experiments in wireless telegraphy 
on the system of the Spanish major, Cer- 
vera, has made some statements regard- 
ing it, as follows: “The results have been 
splendid; the major has telegraphed with 
complete success between Tarifa and 
Ceuta (i. e. across the Straits of Gibral- 
tar). He will shortly telegraph from 
Barcelona to the Balearic Isles. Major 
Cervera is even certain that he will be 
able to telegraph from Spain to America. 
His system is said to have a great advan- 
tage over Marconi’s, in that it does not 
permit of the despatches being intercepted. 
Near Alicante the major has fired mines at 
a distance without wires. He hopes to be 
able to effect the explosion of the maga- 
zines of warships at a distance. The 
Spanish Government has bought 100 of 
Cervera’s apparatus, and a Belgian com- 
pany is offering 250,000 francs for per- 
mission to work the invention in Bel- 
gium.” 


—— l o- 


In Cleveland, Ohio, street sweeping by 
trolley is being tried. An eight-foot 
broom sweeps the space between and just 
outside the rails and a 16-foot broom 
sweeps at the side. Credit for the applica- 
tion of swcepers to street cars is given to 
Mr. I. A. McCormick, general manager of 
the Cleveland Electric Railway Company. 
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Magnetic Brake and Electric Car- 
Heating Apparatus. 


ELECTRICAL REVIEW 


wish to secure the very best possible results 
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electric railway cars, the Westinghouse Air 
as regards speed and safety. With avery Brake Company, of Pittsburgh, Pa., has 


The necessity of using some form of broad experience in all matters relating designed its electric brake and car-heating 
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_ apparatus. 

A much greater braking 
| effect than thet general- 
ly attained is produced 
by a simple and ingenious 
combination of a mag- 
netic track brake with a 
wheel brake of maximum 
power. Besides this, cars 
equipped with the com- 
plete apparatus can be 
comfortably heated in 
winter without the use of 
line current, and, conse- 
quently, without cost. 

The brake proper com- 
prises a double - track. 
shoe of peculiar con- 
struction, combined with 
a powerful electromag- 
net, which, when cener- 
gized by current produced 
by the car motors acting 
as generators, is strongly 
attracted to the rail by 
— magnetic force; and 
brake heads and shoes 
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Fic. 2.—View oF MAGNETIC BRAKE FROM UNDER CAR. 


power brake in connection with electric 
railway cars operating in urban and in- 
terurban service has long been apparent 
to advanced street railway managers who 


to the design, construction and operation 
of brake apparatus, and with facilities for 
manufacturing various types of air brakes 
suitable for application either to steam or 


y type, acting directly 
on the wheels and constituting a wheel 
brake of maximum powcr and efficiency ; 
and sundry castings and forgings for 
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of the ordinary 
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transmitting simultaneously the down- 
ward pull and resultant drag of the mag- 


netic track brake into lateral pressure 


unon the wheels. The combination of 
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operate. They are connected with the 
general system of wiring by means of a 
suitably arranged switch so constructed 
that the braking and starting currents, 


Fic, 3.—INTERIOR OF CAR, SHOWING HEATER. 


these three elements in duplicate, together 
with the necessary tie-rods and attach- 
ments, constitutes a single-track equipment 
designed for application to a four-wheel, or 
single-truck, car. A 
double-truck equip- 
ment, being equiva- 
lent to two single- 
truck equipments as 
described,is required 
for an eight-whceel, 
or double-truck, car. 
In the first illus- 
tration a portion of 
the truck frame is 
shown as transpar- 
ent, which affords a 
clearer view of the 
mechanism connect- 
ing the track and 
wheel brake, and il- 
lustrates the gencral 
arrangement and 
substantial con- 
struction of the apparatus. In Fig. 2 a view 
of the brake from under the car at a point 
midway between the trucks is depicted. 
The car heaters made by this company 
occupy no valuable space in the car, are 
easily controlled and cost nothing to 


both of which are used for heating the 
car in cold weather, may be divided as 
desired and the whole or any portion 
thercof sent through the heaters, the re- 


Go 
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Military Automobiles in England. 

Military automobiles are to receive a 
severe test In England. The Minister of 
War has announced a concourse of auto- 
mobiles. Three prizes are of- 
fered ; $2,500, $1,500 and $500. 
These prizes are to be awarded 
hy a special commission after 
a series of tests which will com- 
mence December 4. The fol- 
lowing are some of the condi- 
tions laid down for the tests: 
The vehicle must be able to 
run upon bad roads and even 
across ficlds. The total load 
carried is to be five tons, of 
which the tractor carries’ three 
and the rear wagon two. The 
platform surface is to be 15 
square feet per ton. The trac- 
tor and wagon must be sup- 
plied with movable side pieces 
two feet high, The platform 
of the tractor, when empty, 
must beat most four feet three 
inches from the ground. and 
that of the rear wagon four 
fect. The train, when loaded 
with its five tons, is to give the 
following results: 1. A speed 
on level grades of eight miles 
an hour. 2. A mean speed 
of five miles an hour upon 
average roads with up and 
down grades. 3. Upon the road it should, 
while fully loaded and by its own aid, 
mount grades of one in eight. All the 


parts of the mechanism are to be protected 
against accidents, mud and dust. The 
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FIG. 4.—DiaGram or WIRING. 


mainder going through the proper portion 
of the diverter beneath the car. An im- 
portant advantage of this heater is its 
great capacity to store and retain heat 
within its mass. In Fig. 3 the location 
of the heater in the car is shown, and in 
Fig. 4, the diagram of the wiring. 


controlling mechanism is to be strong and 
powerful. The train should give 48 
hours’ work without extra attention or 
repairs. The driving wheels are to have 
a diameter of at least four fect six inches. 
There is no restriction as to the choice of 
the combustible or type of motor. 
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SUCCESSFUL TEST OF THE GANZ 
SYSTEM. 


THE FIRST TRIALS OF THE VALTELLINA, 
ITALY, ELECTRIC RAILWAY SUR- 
PASS EXPECTATION. 


[Special C -rrespondence. | 

The preliminary trials upon the lines 
of the Valtellina Electric Railway, de- 
scribed in the ELECTRICAL Review August 
10, 1901, have been begun and contin- 
ued for several days. The results have 
surpassed expectation and the engincers 
have been more than satisfied with the sta- 
bility and operation of all parts of the 
installation from the first. They are es- 
pecially pleased with the behavior of the 
clectric automatic appliances. The dyna- 
mos work perfectly at 21,000 volts, and 
the turbine machinery gives entire satis- 
faction. The first line has not given the 
least trouble, although the imitial trials 
have taken place in the period of the heavy 
July rain-storms. 

The rolling stock gives entire satisfac- 
tion. At a speed of 72 kilometres per 
hour (about 45 miles an hour) there is no 
severe jarring in the cars. The manipula- 
tion of the controller is very easy and 
sure. For traction service it has been 
thought that each train ought not to con- 
sist of more than three ordinary passen- 
ger cars of about 30 tons total weight; 
but, on the contrary, the system has shown 
itself capable of transporting five cars, 
and preserving a speed of 72 kilometres 
per hour, even on the grades, which are 
not small on the Colico-Sondrio part of 
the system. In the descent of inclines of 
14 per cent, the starting of the train is 
very gradual, and the decrease in the con- 
sumption of energy is clearly felt at the 
central station, where the gates which ad- 
mit water to the turbines are partly closed 
until the motors again take their normal 
current. Very many other interesting 
properties of three-phase motors have been 
verified and they form certainly a cause 
for a large amount of further study. 

A large number of trains will soon be 
running each way on the Colico-Sondrio 
line, and the officials hope to be able to 
establish a much better service for the 
public than they had anticipated. The 
ears are of the Pullman type, 17.5 metres 
long, and are lighted and heated by elec- 
tricity. ExrIco BIGNAMI. 

Lugano, Italy, August 11. 

Mee: 


Trolley Roads to Combine. 


Plans are being considered for a com- 
bination of electric street railways and 
interurban trolley lines which will, if 
made, be the greatest system of electric 
roads in the country. It includes roads 
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covering Cleveland, Toledo, Sandusky and 
Detroit. The men who are at the head of 
the scheme are Henry A. Everett and E. 
W. Moore, of Cleveland; W. L. Elkins, 
P. A. B. Widener and a number of Phila- 
delphia and New York capitalists are also 
said to be interested. The capital of the 
company will be over $100,000,000, and 
the plan contemplates the exchange of 
new securities for the securities of the 
companies now in existence. 

The following table, which was pre- 
pared in Philadelphia, the headquarters 
of some of the biggest traction companies 
in the country, gives a list of the lines 
which may be acquired, with their mileage 
and combined stock and bond issue: 

Mile- S«chsand 


nge. Bonds. 
Cleveland Electric......... 136 $17,350,000 
Cleveland City............. 36 10,000,000 
Lorain & Cleveland........ 24 1,750,000 
Northern Ohio Traction... 95 6,500,000 
Cleveland & Chagrin Falls. 41 800,000 
Cleveland & Eastern........ 40 2,200,000 
Cleveland, P. & Eastern..... 38 2,500,000 
Sandusky & Interurban..... 53 920,000 
Sandusky Nor. & Southern.. 21 540,000 
Toledo Traction............ 104 24,000,000 
Toledo, Tremont & Norwalk. 62 3,000,000 


Detroit United Railway.... 204 23,500,000 


Detroit & Northwestern..... 60 1,400,000 
Detroit & Pontiac.......... 40 1,000,000 
Wyandotte & Detroit....... 13 25,330,000 
Port Huron Rapid Railway. 116 4,000,000 
Detroit & Toledo.......... 60 4,000,000 


Total stocks and bonds..... $128,790,000 


It is proposed to operate freight and ex- 
press cars over the various lines and to 
compete for both freight and passenger 
traflic with the steam railroads. It is 
planned to have trains run on regular 
schedules and to operate them much 
oftener than the steam roads. 

— a 


Electric Light from Antarctic Winds. 


The ship Discovery, which is about to 
start from England for the Antarctic seas 
on a voyage of exploration, is fitted with 
a most ingenious electrical appliance for 
lighting when the steam power of the 
vessel is not available. It consists of a 
large windmill, which may be used on 
board the vessel should it be necessary to 
economize fuel, or it may be taken to 
pieces and set up again on the ice should 
this be desirable. The dynamo connected 
with the windmill is a duplex machine 
causing an effectively constant potential 
through great range of speeds. Of course, 
accumulators are used in connection with 
the outfit. The apparatus was designed 
by Mr. Arthur Bergtheil, of Messrs. Berg- 
theil & Young, British representatives 
of the Bullock Electric Manufacturing 
Company and the Wagner Electrice Man- 
ufacturing Company, of this country. 
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The Boston Electric Light Company. 


The annual meeting of the Boston Elec- 
tric Light Company was held last week. 
The treasurer submitted the following 
figures covering operations for the year 
ended June 30: 


1901. 

Gross Income............... $1,036,950 
Operating expenses.......... 545,866 
Proms: dce2 ca sisewieas esas 491,084 
Profit, sale real estate...... 142,672 

TOUR). 3.6 ese eee See eee 633,756 
Int. charges.............002. 84,958 
Net for stock............... 548,798 
Dividends .............-0060. 270,000 
SUPDIUG serris nas hee eas 278,798 


The following directors were elected: 
C. L. Edgar, W. C. Baylies, T. Jefferson 
Coolidge, Jr., George Dexter, C. Minot 
Weld, Henry B. Cabot, Edward B. Malt- 
by, Isaac T. Burr and Everett W. Bur- 
dett. 

Of the above, the first six represent the 
Edison Electric Illuminating Company 
on the board. Mr. Burdett was reelected 
treasurer and clerk. 

All the stock except a few hundred 
shares has been deposited for exchange for 
Edison company stock. 

The company presented the following 
balance sheet of June 29: 


ASSETS. 

Plant accounts............+- $2,539,630 
Real estate accounts........ 940,180 
Underground conduits....... 747,141 
Underground cables........-. 915,704 
Supplies, tools, teams and 

office furniture...........- 96,455 
Cash i5.6:3 basi a aw Obs Bee 207,348 
Accounts and notes receivable 199,917 

Total 2.6536s44eNiS See ews 5,646,377 

LIABILITIES. 

Capital stock............-.: $3,000,000 
First mortgage six per cent 

bonds 266.00 ss4e5-ee Seas ee ss 293,000 
Consolidated first mortgage 

five per cent bonds......- 957,000 
Accounts and notes payable. 562,816 
Balance to credit of profit and 

l0S8 ois. dca’ Mee Gae eee ees 703,072 
Reserve for depreciation..... 120,000 
Reserve for liability insur- 

GNCC i ic6 54. SAAS 10,488 

Total 6.65 SSAA ERE OS Ve 5,646,377 


> 
Raliway Enterprise in Hungary- 
In view of the prominence which has 
lately been given to the firm of Ganz & 
Company, of Budapest, in connection with 
the projected equipment of the Metropoli- 
tan Underground Railways of the city of 
London, it is of interest to note the pro- 


osals of the company in other countries. 

A message from Budapest states that the 
firm is now making investigations an 
preparing plans at the instance of 
Minister of Commerce and Finance, a 
Budapest, with a view to the introduction 
of electrical working on the main lines 
of railways in Hungary. 
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Enamel Resistances. 
A metal shell, or casing, is used in the 
construction of the type of resistances 
which is shown in the accompanying illus- 
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trations. Within this shell is contained 


duction or flux of heat to the metal casing, 
the outside of which is the dissipating 
surface. 

One object has been constantly kept in 
mind in effecting the details of this ap- 
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to the terminal points without. This cop- 
per or iron screw is brazed securely to the 
resistance conductor, the brazed joint be- 
ing sealed within the vitreous insulation. 

To secure mechanical strength and pro- 


the resistance in a thin layer of vitreous 
insulation, which completely surrounds and 
hermetically seals it. This insulation is 


Fig. 1.—Tyrpes or ENCLOSED RESISTANCES. 


paratus, namely, to work out a construc- 
tion which will make a good resistance for 
a number of years, provided it is not 


Fias. 2 AND 8.—ENcLOSED RESISTANCES BANKED TOGETHER. 


Fie. 4.— RESISTANCE PLATES. 


also held in close contact with the inner 
walls of the metal casing. By this means 


an apparatus is provided in which the re- 


sistance is sealed in a high insulating ma- 
terial so disposed with reference to the 
metallic casing that it provides rapid con- 


abused too greatly, an illustration of 
which is the method employed in fasten- 
ing the terminal points to the resistance. 
An iron or copper screw is used in the case 
of each terminal for bringing the current 
from the resistance within the iron casing 


vide considerable cross-section for the 
rapid conduction of heat from one part of 
the plate to the other, an iron shell, which 
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Fig. 6.—SwiTca FOR FIELD CONTROLLER. 
is comparatively heavy, is employed, which 
keeps the temperature quite uniform 
throughout the surface of the plate re- 
gardless of the steps in circuit. 

These plates are made in four sizes, 
namely, 4 by 8, 5 by 12, 7 by 14 and 7 by 
21 inches. They are substantially as rep- 
resented in Fig. 4. They appear as shown 
in Figs, 2 and 3 when banked together, 
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and furnish a construction which is com- 
paratively compact and yet admits of free 
ventilation. When the plates are thus 
banked together for convenience the 
terminals are all brought out to a common 
iron strap on one edge of the plate, 
where a terminal connector bored for 
a proper size cable is provided for each 
terminal of the resistance. This type of 
resistance is suitable not only for con- 
tinuous regulation, but also equally suit- 
able for intermittent and starting service. 
It is particularly adapted to use in damp 
locations, such as mines, or where the ap- 
paratus is likely to be exposed to the 
weather, since there is nothing which 
dampness affects, the only materials enter- 
ing into its construction being metal, glass 
and resistance material, combined in one 
solid mass. A complete line of self-con- 
tained switches has been devised for dif- 
ferent kinds of service in the manufact- 
ure of rheostats where these are particu- 
larly desirable. Exeept for very small 
current, round button contacts have not 
been employed, but sector-shaped pieces. 

Multiple-contact fingers are employed 
i union with the sector-shaped pieces, 
not less than two in number, their num- 
ber depending upon the current capacity 
of the switch. These multiple contact 
fingers cach consists of a copper block 
pressed down upon the switch block by 
steel springs and driven by steel pins. 
The current is carricd from the switch-arm 
to the contact fingers by a small flexible 
cable. The contact fingers are of standard 
parts made by special machinery, as well 
as the steel pins, springs and other parts 
which work in combination with them. 
By this arrangement they may be replaced 
easily and cheaply in case of accident. 
With this design the contact may be made 
very effective between the switch-arm and 
the contact blocks without the friction 
commonly incident to switches of consid- 
erable capacity. 

A switch of an organ-motor regulator 
is depicted in Fig. 5. The weight and 
also the swivel attachment for the cord in 


this apparatus are adjustable by means of 
a set screw, entirely independent of each 
other, and almost the entire length of the 
switch-arm. This, in connection with the 
multiple contact fingers of the construc- 
tion above described, gives the perfect 
freedom of movement, together with the 
sector-shaped contact pieces. This free- 
dom of movement is extremely essential 
in an apparatus of this character which 
must work automatically. 

A switch which forms part of a field 
controller arranged for the back of the 
board is shown in Fig. 6. Tt has 75 steps, 
or divisions, of the resistances, and is the 
type of switch designed for back of board 
field controllers, as well as for other sim- 
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ilar apparatus. In Fig. 1 is given a view 
of a number of different instruments. 
The large switches in the background 
are for mounting on the back of a switch- 
board controlled by a hand-wheel on the 
front. These switches are used for start- 
ing large rotary transformers with about 
100 amperes starting torque and 700 am- 
peres eontinuous capacity on the short-cir- 
cuit position when the knife-blade switch- 
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Epison STATION. 
es are engaged. The cut 
shows some of the resist- 
ances to be used in con- 
nection with these switch- 
es. In the foreground 
an organ-motor regulator 
is also shown. 

The Carpenter En- 
closed Resistance Com- 
pany, New York, manu- 
factures the apparatus 
which has been de- 
scribed above. Mr. C. E. 
Carpenter, its vice-presi- 
dent, is prominently 
known in the rheostat and 
resistance work, and it is 
believed that he was the 
first person to form a 
company especially de- 
voted to their manufact- 
ure, organizing it in the 
spring of 1892. Since 
that time he has devoted 
himself almost exelusive- 
ly to the production of 
rheostats of all descrip- 
tions. These rheostats 
are now alinost universal- 
lv used for controlling 
the speed of small motors 
and the speed of dyna- 
mos. 
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Accumulators for Station Emergencies. 


Among the many problems which con- 
front the manager of a central lighting 
station, one of the most troublesome, espe- 


cially during the summer season, is that 
which 1s caused by the sudden load thrown 
on the station by a thunder-storm—the 
overcast sky causing thousands of lights 
to be turned on for a period of from half 
an hour to possibly sev- 
eral hours. This creates 
a peak for which no prep- 
aration has been made, 
necessitating firing up an 
extra boiler and start- 
ing additional generating 
units, all of which takes 
considerable time. Possi- 
bly by the time steam is 
generated the storm has 
broken, and the necessity 
for the extra work has 
passed. 

In no way can the use- 
fulness of an installation 
of accumulators be better 
shown than in just such 
an emergency load, and 
the accompanying dia- 
grams, which show their 
operations in the battery 
stations of the Chicago 
Edison Company on a 
“dark day,” are striking 
illustrations of the man- 
ner in which the battery 
“helped them out.” 

Both of the curves on 
this page show, in the 
shaded portions, the work 
done by the battery, which 
is of the chloride type. 
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Fic 2.—DIAGRAM OF WORK OF BATTERY ON SUBSEQUENT DaTE. 


Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


According to a despatch from Stockholm, 
the Swedish Government is considering plans 
for the installation of electricity upon all 
the railways in Sweden. 


The Brooklyn Rapid Transit Company will 
restore clectricity as the motive power on 
all the elevated roads on September 1. It 
is stated that the company will make this 
move because of the decrease in receipts of 
these roads owing to the use of steam en- 


zines. 


Thomas Jansen, chief clerk at the National 
Bank of the Republic, in Chicago, Ill., has 
invented a photographie check-recording 
apparatus which is operated partly by elec- 
tricity. With this the cnecks can be photo- 
graphed at the rate of 10,000 an hour, and 
it is expected that this apparatus will do 
the work of nine clerks. 


What is said to be the first planing mill 
run by electricity in this country has begun 
operations on Goose Island, near Tona- 
wanda, N. \. Mr. Frank J. Allinger, the 
owner, has installed two motors of 125 horse- 
power each, which suffice to run all the 
machinery in the mill. He thinks that he will 
make a great saving in fuel by substituting 
electricity for steam, as he uses power only 
according to the machines operated. 


The stockholders of the Reading & South- 
western Electric Railway Company, of Read- 
ing. Pa., have agreed to lease the line to 
the United Power and Transportation Com- 
pany for 999 years. The United company 
Is to pay the interest on $100,000 in bonds, 
and an additional rental of $15,600, which 
is sufficient to pay 12 per cent on the par 
value of the Reading & Southwestern stock. 
The United company in case of default, 
forfeits a bond of $20,000, and in addition is 
compelled to pay $50,000 damages. 


The lighting of the Suez Canal by elec- 
tricity is being contemplated so that all 
shipping may pass through at night. It is 
not certain that this will be done at once, 
as there is no imperative need for it at 
present, since 9V per cent of the ships pass- 
ing through the canal are now provided 
with electric lights, and are therefore per- 
mitted to pass through at night. By this 
improvement the time of passage has been 
considerably reduced. It now is about 15 
hours and 40 minutes. 


The property of the Toledo Traction Com- 
pany, of Toledo, Ohio, has been transferred 
to the Toledo Railways and Light Com- 
pany, a part of the Everett-Moore Syndi- 
cate. The consideration 
$9,000,000. It is announced that $1,000,000 
will be expended on the improvement of the 
property. Mr. E. W. Moore announces that 
the purchase of the Toledo, Fremont & 
Norwalk Railway by the Everett-Moore Syn- 
dicate has been’ concluded, and that the 
money for the property has been turned 


over. 


The representatives of the Tokio Consoli- 
dated Street Railways of Japan, who have 
been in the United States for the purpose 
of making some investigations of electric 
railway apparatus previous to placing an 
order for three 1,200-kilowatt generators 
and several motor equipments, have secured 
all the necessary data. The propositions 
of the bidders have now been submitted to 


involved was. 


Japan, and a cable is momentarily expected 
from there regarding the placing of the 
contract. It is stated that the bids repre- 
sent an expenditure of at least $400,000. 


According to the consular reports, the 
government of Hungary is anxious to inter- 
est capitalists in establishing manufact- 
ories of various kinds in that country, and 
will grant valuable concessions to investors 
in order to promote a revival of the in- 
dustries and the prosperity of the business 
world of Hungary. The government will 
grant subsidies for a barrel factory and as- 
bestos factory, an establishment for the 
manufacture of articles of lead, tin and zinc 
by electricity, a silk factory, a cotton spin- 
ning and weaving factory, a woolen yarn 
mill, and an agricultural machinery factory. 


The report of the United States Consul- 
General at Yokohama, Mr. E. C. Bellows, 
brings out with great clearness the impor- 
tance of the commercial relations between 
Japan and the United States. The United 
States has almost one-fourth of the entire 
volume of trade with Japan, which largely 
exceeds the trade between Japan and any 
other nation. It holds the supremacy in the 
importation of the following-named articles: 
Raw cotton, bicycles, tricycles, electric light 
apparatus, mining machinery, electric light 
wire, telegraph wire, materials for bridges 
and buildings and many other things. 


The important contract for the electrical 
conversion of the Mersey Railway has been 
awarded to the British Westinghouse Elec- 
tric and Manufacturing Company, Limited. 
The road extends from Liverpool to Birken- 
head under the River Mersey and is about 
two miles in length. American equipment 
of American manufacture will be used, 
which will be built principally in Pittsburgh. 
The construction of the Westinghouse plant 
at Trafford Park, near Manchester, is being 
pushed forward rapidly, some 2,600 men be- 
ing now engaged on the work. The Lord 
Mayor of London, accompanied by other 
British civic dignitaries, will shortly lay 
the corner-stone of the new plant. 


The establishment of an electric light in- 
stallation in Ipswich, England, is being con- 
sidered. This seaport is on the east coast of 
England and is doing a steadily increasing 
shipping business with the United States. 
Professor Kennedy, the well-known British 
electrical expert, has been consulted as to 
the probable initial expenditure, and has 
estimated that it will be about $300,000. 
The following are the details of his esti- 
mates: Boilers, $25,000; six engines and 
dynamos, $56,000; storage batteries of 300- 
ampere-hours capacity, $4.500; switchboards 
with boosters and connections, $12,000; sta- 
tion buildings, $115,000; mains and feeders, 
$42,000; meter and house connections, 
$4,000; 85 arc lamps and posts, $14,500, and 
engineers and architects’ fees, $14,000. 


The officials of the Chicago & Great West- 
ern Railroad are contemplating the instal- 
lation of electric motive power for the road's 
suburban service from St. Paul, Minn., to 
Randolph, a distance of 30 miles. The chief 
engineer has prepared estimates and plans 
for the proposed change from steam power, 
and has already submitted two plans to the 
company, one of which calls for a third-rail 
system, and the other for an overhead trol- 
ley with return circuit. The Great Western 
has a heavy suburban business between St. 
Paul and Randolph, and other suburbs 
within 30 miles of there. The packing-house 
industries in St. Paul have grown to such 
an extent that they promise to shortly in- 
crease the traffic to twice its present size, 


and the road is seeking more economical 
and effective means for handling its in- 
creased business. 


Three suits have begun in the United 
States Circuit Court against the Lorain 
Steel Company. The General Electric Com- 
pany is the complainant in two of these 
suits, and the Thomson-Houston Electric 
Company in the other. All of them are for 
infringements of patents alleged to be owned 
by the complainants. The General Electric 
Company claims to own the patent for an 
arc-rupturing device which was granted to 
Elmer A. Sperry in October, 1894, and a 
patent for electric brakes granted to Will- 
iam B. Potter in January, 1895. The com- 
plaint of the Thomson-Houston Electric 
Company is based on an alleged infringe- 
ment of a patent for electric motors granted 
to Francis O. Blackwell in June, 1899, and 
subsequent improvements on these patents. 


In India electricity is a good deal in the 
air at present and American manufacturers 
ought to secure good orders. Many of the 
large towns in the north, such as Cawnpore 
and Lucknow, have schemes in hand for 
electric tramways and lighting. The gov- 
ernment is to erect a new carriage factory 
at Jubbulpore which will have electricity for 
its motive power, as will also the Cordite 
factory at Wellington. It is also decided to 
light all parks with electricity and to ar- 
range for punkahs to be pulled by the same 
means. Punkahs are being gradually abol- 
ished in Calcutta, and electric fans sub- 
stituted in their place. Portable electric 
fans, which are driven by small batteries, 
are selling in large numbers all over India. 
The Bombay electric tramway scheme is in 
abeyance due to litigation between the pres- 
ent company and the corporation. 


Signals from a 30-inch searchlight, on the 
electric tower of the Pan-American Exposi- 
tion, were sent to Niagara Falls, July 25, 
by Professor George F. Sever, superin- 
tendent of electrical exhibits, in the presence 
of the electrical jury, thus demonstrating 
the feasibility of this method of signaling 
at night. Since thac time searchlight sig- 
nals have been sent from Buffalo to 
Toronto, a distance of 58 miles, through 
arrangements completed by Professor Sever 
in cooperation with Mr. Wm. S. Aldrich, 
consulting electrical engineer, of Toronto. 


. The first trial was made at 9.10 P. M. August 


9, with clouds over Toronto. The local 
illumination of the overhead sky by the 
electric arc lights in the streets of Toronto 
effectually prevented any discrimination 
being made between the local and the Buf- 
falo illumination of the clouds. The second 
trial was made at 9.50 and 10.15 P. M. August 
13, with a perfectly clear atmosphere. Ow- 
ing to the smoke settling down over the 
city, no signals could be discerned from 
the top of the Municipal Hall tower, 
Toronto. This was the prearranged objec- 
tive point for both experiments. Special 
long-distance communication was arranged 
between the top of the tower and the elec- 
tric tower, at the Pan-American, through 
the courtesy of the Bell Telephone Company, 
represented by Mr. Dunstan, of Toronto, so 
that every detail of the experiment could 
be followed. The special instructions were 
to depress the searchlight to the lake hori- 
zon, bearing on the Municipal Hall tower; 
then to sweep the horizon a definite angle, 
to the right and left of this bearing, and 
later to elevate and depress the light on the 
original bearing. All of these signals were 
very clearly discerned during the second 
trial by Mr. C. H. Rust, city engineer, 
Toronto. with a party located on Centre Isl- 
and, two miles off shore from the city. 
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ELECTRICAL SECURITIES 


There was an improvement in trade dur- 
ing the week and fall business may be said 
to have opened actively. There are more 
cheerful reports from the corn belt, and this 
had a noticeable effect on the stock of the 
grain-carrying railroads. Stock market 
prices improved in general, apparently with- 
out regard to the news regarding the steel 
strike. It seems to be the prevalent opinion 
that the failure of the western members of 
the Amalgamated Association to break their 
contracts and go on a strike, has put the 
success of the present strike absolutely out 
of the question. Chicago iron interests are 
said to be getting much business, diverted 
from eastern markets by the strike. A 
very large demand throughout the country 
for structural materials is to be noted. 

The supply of money in the New York 
loan market is apparently quite ample, call 
loans being made on the basis of two and 
three per cent. Commercial paper is active. 
Investment buying of dividend paying stock 
is reported to be in evidence, and a steady 
absorption of securities of excellent quality 
has caused an advance of quotations. Dur- 
ing the week foreigners have purchased a 
large amount of American stocks. 

It seems to be the general view of Wall 
street men of experience that a stable mar- 
ket situation is to be expected, and it is not 
likely that the heavy speculations of the 
first few months of the year will be re- 
peated. Among the electrical stocks there 
was a noted advance in General Electric, 
which reached 265, an advance of 15 points 
for the week. The traction companies were 
somewhat heavy, declining a point or two 
at the end of the week. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
AUGUST 17. 


New York: Highest. Low. st. Closing. 
Brooklyn R. T.... 75% 712% 73% 
Con. Gas......... 225 219 221% 
Gen. Elec........ 265 250 265 
Man. El......... 118% 115% 116% 
Met. St. Ry...... 16814 166 166 
Kings Co. Elec.... ... bate 197 
N.Y.&N.J.Tel.Co. ... sand 175 
Telep.,Tel.&Cbl.Co. ... oe 3 


The preferred stock of the General Elec- 
tric Company has been stricken from the 
stock exchange list as most of the issue has 
already been exchanged for the common 
stock of the company. 

An Official of the Westinghouse Electric 
Company is reported as saying: “It is im- 
possible to give any accurate figures at the 
present time, but our company during pres- 
ent fiscal year will make an exceptionally 
fine showing. Earnings during past six 
months were by far the largest in our 
history, and there is every reason to believe 
that a new record will be established during 
the next half year.” 


Boston, August 17: Closing. 
Am. Telep. & Tel........ecceeees 163 
Brie Fel iiaseawe dessa ak baa eee es 4714 
New Eng. Pel. c5s.0st.4e8us eee eas 140 
Mass. Elec. piisckdaskdewinwe ee eve 93 
Westing. Mfg. Dliiccsei.c ose eoews 71% 
Edison HlGCc.cbiene beeen wes cae 260 


The Boston News Bureau states: “The 
sight of a number of empty tenements along 
the line of the elevated structure of the 
Boston Elevated has given rise to the im- 
pression that the company will have ex- 
tensive damages to pay upon this account. 
The original estimates presented to the rail- 
road commissioner at the time the com- 
pany obtained leave to issue $10,000,000 of 
capital made liberal provision for this class 
of damages, the minimum estimate being 
$3,120,000, and the maximum $5,029,000.” 

It is announced here that President C. A. 
Coffin, of the General Electric Company, will 
in the immediate future spend a large part 
of his time abroad placing the British Thom- 
gson-Houston on a financial basis more in 
line with American ideas. The foreign field 


ELECTRICAL REVIEW 


for electrical equipment is growing very 
rapidly, and it is said to be Mr. Coffin’s idea 
that the business of the British company 
can easily be trebled. 


Philadelphia, August 17: Closing 
Elec. Co. of Amer...............6. T4 
Philadelphia Elec................. 54 
Union Traction... 20.0. ccc cece ss 281% 
United G. I. C0 sic ose th tae eked 115 
Elec. Stor. Bat. c...............06 717 
Elec. Stor. Bat. pf................ 78 


The Electric Company of America, it is 
announced, has purchased the electric light- 
ing plant at Canton, Ohio, and at Auburn, 
N. Y., two prosperous companies. The 
United Gas Improvement Company has 
liquidated its interest in the Electric Com- 
pany of America, and this unloading was the 
cause of the recent decline in the stock. The 
stock is again quoted at an advance. The 
companies owned are all dividend paying. 


Chicago, August 17: Closing. 
Chicago Edison Light............ 168 
Central Union Telephone......... 45 
Chicago Telephone............... 275 
GE o Wid Oo: | caer E er nen em Os ee ee 1614 
Um- Trae 0) drat se ane nne Aree 59 
Metropolitan El.................. 921% 


The Chicago Union Traction Company's 
earnings for the first 10 days of August are 
stated to be $20,000 more than the earnings 
for the same period last year. The increase 
in July was $66,000 and in June $53,000. 

The directors of the Central Union Tele- 
phone Company have decided to raise $3,500,- 
000 for the rapid development of the com- 
pany’s property. This will be done by re- 
ducing the present issue of capital stock 
one-half and then increasing the capital 
stock so reduced 100 per cent, which will 
bring into the treasury substantially the 
amount desired. The company has out- 
standing $6,962,100 stock. Reducing this 
amount one-half would make the capitaliza- 
tion $3,481,050. If, in increasing the reduced 
amount 100 per cent, the new stock were 
issued at par, the sale of the new shares 
would produce $3,481,050, which is about the 
amount President Sabin declares is neces- 
sary to put the property on a stable divi- 
dend-earning basis. The value of the stock 
after the reduction and the increase have 
been completed ought to be about 97. The 
price now rules around 47. 

The Illinois Telephone and Telegraph 
Company has recorded a mortgage to secure 
an issue of $5,000,000 five per cent 30-year 
gold bonds. Only part of the bonds have 
been sold, J. B. Russell & Company, of 
Wilkesbarre, Pa., being the purchasers. 

MISCELLANEOUS. 

At 48 Indianapolis Street Railway shows 
an advance of nearly 20 points in two 
weeks. 

For July, Consolidated Traction, of Pitts- 
burgh, shows a surplus of $19,534, an increase 
of $4,946. For four months the surplus is 
$59,828, an increase of $24,405. 

Comparative figures for the Tampa Elec- 
tric Company are given as follows: 

1901 1900 Inc. Dec. 
June gross.. $15,813 $12,270 $3,542 .... 

Net ...... 6,835 5,617 1,218 
6 mos. gross. 91,883 67,951 23.931 

Net danse 39,764 28,527 11,236 


Louisville capitalists have concluded ne- 
gotiations for the construction of an electric 
road for Springfield, Ill, to towns within 
a radius of 25 miles of that city. They pro- 
pose eventually to extend the line to St. 
Louis, Mo. 

The Ferrocaril de Circunbalacion is the 
name of the new company which has re- 
cently been organized in the Mexican capi- 
tal for the purpose of constructing and 
operating an extensive street railway system 
in that city. Mr. Arthur Stilwell and other 
American capitalists are said to be largely 
interested in the enterprise. A concession 
to the company has been granted by the 
Mexican Government which permits it to 
operate a line of street railway on 200 
streets which are not traversed by the exist- 
ing electric traction company there. 


Vol. 39—No. & 


NEW INCORPORATIONS 


ST. MARYS, PA.—St. Marys Electric 
Company. $5,000. 


TOWANDA, PA.—Bradford County Tele- 
phone Company. $10,000. 


PITTSBURGH, PA.—Edgewood Light, 
Heat and Power Company. $1,000. 


DOVER, DELA.—The Nomadic Street 
Lighting Company of New York. $100,000. 


OLIN, IOWA—Olin Light and Power Com- 
pany. $5,300. Incorporators: F. E. Austin 
and others. 


NEW YORK, N. Y.—W. F. Irish Electric 
Company. $75,000. Directors: T. M. Belk- 
nap, F. M. Clute and others. 


HARRISBURG, PA.—Monaco, Aliquippa 
& Coraopolis Street Railway Company. 
$72,000. To build a line 12 miles long. 


LAWTON, OKLA.—The Red River Tele- 
phone Company. $50,000. Incorporators: 
Jacob Roberts, W. J. Steele and others. 


RUTLAND, VT.—The La Salle & Mar- 
shall County Telephone Company. Capital 
stock increased from $50,000 to $100,000. 


GREENWOOD, MISS.—Yazoo Valley Tele- 
phone and Telegraph Company. $150,000. 
Incorporators: Harvey Meyers, W. D. Crist 
and others. 


LEXINGTON, KY.—The Georgetown & 
Lexington Traction Company. $5,000. To 
operate an electric line between George- 
town and Lexington. 


DULUTH, MINN.—The Duluth, Virginia 
& Rainy Lake Railway Company. $2,000,- 
000. To build a line from Virginia to the 
northern boundary line of the state. 


GREENVILLE, S. C.—The Greenville-Pied- 
mont Traction Company. $100,000 to $250,- 
000. To construct a line from Greenville to 
Piedmont, a distance of 12 miles. 


POUGHKEEPSIE, N. Y.—The Consoli- 
dated Electric Light, Heat and Power Com- 
pany. $200,000. Incorporators: James N. 
Hinkley, P. Frost Spauling and others. 


COLUMBUS, GA.—The Arlington & Co- 
lumbus Railway. $500,000. To run from 
Arlington to Columbus, Ga. Incorporators: 
J. F. Hansen, John M. Eagan and others. 


GRAND ISLAND, NEB.—City Electric 
Light and Ice Company. $200,000. To manu- 
facture gas, electricity and ice. Incorpo- 
rators: John S. Knox, G. H. Payne and 
others. 


SOUTHAMPTON, SUFFOLK COUNTY, 
N. Y.—The Suffolk Light, Heat and Power 
Company. $25,000. Directors: Phillip Til- 
linghast, H. N. Stinert, of New York city, 
and others. 


KLAMATH FALLS, ORE.—The Klamath 
River Irrigation and Electric Company. 
$350,000. ‘To construct an electric light and 
power plant. J. F. Geller, C. C. Multie and 
others are interested. 


MONTREAL, CANADA—The Ampere 
Electric Manufacturing Company. $50,000. 
To manufacture electrical apparatus, appli- 
ances, etc. Applicants for incorporation: 
C. R. Whitehead, R. E. T. Pringle and E. E. 
Cary, all of Montreal. 


HARTFORD, CT.—The Acme Switch Com- 
pany. $12,500. To manufacture and deal 
in devices for controlling electric currents. 
Subscribers: William H. Bosworth, Bristol, 
Vt., George L. R. Eldredge and Henry G. 
Cogswell, Hartford, Ct. 


TROY. N. Y.—The Standard Signal Com- 
pany. $300,000. To manufacture mechanical, 
electrical, pneumatic, and other systems of 
interlocking block signals and safety aA 
pliances for railroads. Directors: a 
H. Hensaw, of Troy; Harvey N. Loomis, 0 
New York, and others. 
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TELEPHONE AND TELEGRAPH 


The Independent Telephone Company has 
asked for a franchise in Waukesha, Wis. 


The La Crosse Telephone Company, of La 
Crosse, Mich., is planning to extend its lines 
from La Crosse to La Crescent Mine and 


Eagle Bluff. 


The stockholders of the Marathon County 
Telephone Company, Wausau, Wis., have de- 
cided to enter the Wisconsin Valley tele- 
phone combination. 


The Home Telephone Company, of New 
Comerstown, Ohio, has been obliged to put 
up 700 feet more of cables owing to the in- 
creased demand for ’phones. 


The Albany New Telephone Company will 
soon begin business in Cohoes, N. Y. This 
company is the one of which the new 


Cohoes company is a part. 


The Rex Telephone and Electric Company, 
of Des Moines, Iowa, is to increase its plant. 
This improvement has been rendered neces- 
sary by increasing business. 


Frenchtown, Locktown and Baptistown, 
N. J., have been connected by telephone. 
The line is being built to Sergeantsville, 
ae which place it will extend to Fleming- 
on. 


The Chicago Telephone Company has com- 
pleted plans for a telephone exchange build- 
ing to be erected in North Boulevard. It 
alr em ae a two-story building of pressed 

rick. 


The Huron County Telephone Company 
and the New Washington Telephone Com- 
pany, of Bellevue, Ohio, have consolidated 
under the name of the Huron County Tele- 
phone Company. 


The Erie Telephone System made a net 
gain of 788 subscribers in July. Its net gain 
Since January 1 is 10,804. The total con- 
nected July 31 was 152,153; those awaiting 
connection, 2,473. 


The Bradford County Telephone Com- 
pany, of Pennsylvania, has been granted a 
charter giving it permission to erect tele- 
phone lines and operate exchanges in Brad- 
ford, Wyoming and Sullivan counties. 


A second telephone system is to be in- 
troduced into Springfield, Ohio. This sys 
tem will be constructed by the Home Tele- 
phone Company which has been seeking 
entrance to that city for several years. 


The Victor Telephone Manufacturing Com- 
pany, of Chicago, Ill., has changed its name 
to the International Globe Company, and 
will now manufacture and print maps in- 
Stead of engaging in the electrical business. 


The capital stock of the International Bell 
Telephone Company, Limited, has been re- 
duced from $750,000 to $500,000. This 
change was made by the filing of a certifi- 
cate with the Secretary of State at Albany, 


N. Y. 


The long-distance telephone company is 
gradually extending its lines through Vir- 
ginia. The line between Petersburg and 
Manchester has been completed and con- 
nections made with the Richmond ex- 


change. 


The contract for building the Grinnell 
exchange in Grinnell, Iowa, has been let 
by the Interior Telephone Company. It is 
expected that the system will be in oper- 
ation within five weeks. The contract price 


is said to be $10,800. 


The Kinloch Telephone Company has be- 
gun the construction of its telephone sys- 
tem in Alton, Il. A toll line will be put 
in operation between Alton and St. Louis, 
which will be free until the local exchange 


is ready for business. 
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The People’s Telephone Company, of Jack- 
son, Mich., has made a contract for the erec- 
tion of a building in Jackson. ‘The capital 
stock of the company has been fixed at $200,- 
000. Among the directors are J. C. Richard- 
son, Z. C. Eldred and others. 


It is expected that a modern telephone 
plant will soon be constructed in Kissimmee, 
Fla. Senator C. A. Carson is to secure a 
charter from the city council, and will es- 
tablish a local telephone exchange to be 
connected with the long-distance telephone. 


A new telephone exchange to be known 
as the Eureka Telephone Company, is to be 
built in Waxhaw, N.C. Mr. H. M. Williams 
is president of the company. A _ 50-drop 
switchboard will be put in, and connection 
will be made with Monroe, Matthews and 
Charlotte. 


Professor J. N. Fries has received the right 
to establish a system of telephones in Berke- 
ley Springs, W. Va., and a stock company 
will be formed at once to put the system in 
operation. This system will extend to dif- 
ferent parts of the country and connect 
with neighboring counties. 


Henry Shenk has received the contract 
for the new court exchange building of 
the Central District Printing and Telephone 
Company, of Pittsburgh, Pa. The specifica- 
tions call for a three-story brick structure 
to cost about $75,000. 


The controlling interest of the Citizens’ 
Standard Telephone Company, of Kingston, 
N. Y., has passed to the American Construc- 
tion and Trading Company, of Elyria, Ohio. 
The price paid was $50,000. Many thou- 
sand dollars will be spent in improving and 
extending the telephone system. 


Communication by wireless telegraph has 
been set up between Nantucket, Mass., and 
the South Shoal lightship. The system is 
working to the entire satisfaction of Com- 
mander J. D. J. Kelly, who has been in 
charge of the installation. Between Sias- 
conset and the lightship numerous mes- 
sages have been exchanged. 


The American Telephone instrument state- 
ment for the month ended July 20 shows: 


1901. 1900. 1899. 1898. 
Gross output....... £6,526 65,463 48,673 21,551 


Returned.......... 80,241 80,193 18,028 10,011 
Net output...... 26.285 35,370 80,845 11,540 
Since Dec. 2: 
Gross output...... 526,449 411,609 389,899 187,880 
Returned..... .. . 224,410 = 162,753 109,765 83,806 
Net output...... 301,639 2418, &56 280.134 104.578 


Total outstanding. 2,254,455 1,829,361 1,405,384 1,023,694 


Strouse Brothers have completed a tele- 
phone line from Warsaw to Wabash, Ind., 
a distance of 40 miles. This line was started 
late last fall at Milford, Ind., a point 16 
miles north of Warsaw, but was stopped in 
December on account of cold weather. By 
this line a gap has been closed and Indian- 
apolis now has service to the northern part 
of the state over the independent lines. 


A new feature has been inaugurated in 
Rochester, N. Y., by the general manager 
of the Bell Telephone Company, H. W. Pope. 
The names of the subscribers and the number 
of the subscribers’ stations will be published 
in the daily papers when each station is 
installed. In this way the necessary delay 
arising in the publication of the telephone 
directory, which generally occupies a whole 
month, will be obviated. This will undoubt- 
edly prove of great benefit to the sub- 
scribers while the directory is being pub- 


lished. 


The Memphis Telephone Company, of 
Memphis, Tenn., which represents the inde- 
pendent system, has won the first decision 
in the fight between the two rival com- 
panies. Judge Hammond has refused to 
grant the injunction asked for by the Cum- 
berland Telephone Company, the representa- 
tive of the Bell system. He ruled that the 
application for an injunction to restrain the 
new company from interfering with the 
manholes of the latter’s conduit system was 
groundless, since the matter could be settled 
by an action for damages. 
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PERSONAL MENTION 


MR. H. BEVES, of the General Electric 
Company, Limited, England, has just sailed 
for Europe after a short visit to the United 


States. 

PROFESSOR MICHAEL I. PUPIN, of 
Columbia University, whose house in Yonk- 
ers, N. Y., was recently entered by burglars, 
states that none of the drawings of elec- 
trical inventions upon which he is engaged 
has been stolen. All the drawings were in 
a safe deposit vault in New York. 

MR. CHARLES E. BROWN, secretary of 
the Central Electric Company, Chicago, has 
returned from a month’s sojourn in Europe. 
Mr. Geo. A. McKinlock, president of the 
same company, is spending a few days in 
New York, and reports the electrical supply 
business of the West as very active. 

CAPTAIN T. H. BRADY, of New Britain, 
Ct, was a New York visitor last week. 
Captain Brady is the pioneer manufacturer 
of mast arms for electric light and railway 
companies, and in addition does a large 
business in arc cutout boxes, pole hoods, 
steel proof pulleys and all classes of brack- 
ets. The demand for his product continues 


to increase. 
HON. P. C. BURNS, president of the Amer- 
ican Electric Telephone Company, of Chi- 
cago, spent a few days in New York city 
this week. Mr. Burns is very properly elated 
over the fact that his company has just se- 
cured the order for 8,000 sets of instruments 
from the Keystone Telephone Company, of 
Philadelphia, which is believed to be the 
largest order of the kind ever given in this 


country. 

SENOR ANGEL OLAZAGASTI, who is 
the superintendent of the city electric light- 
ing plant at Ponce, Porto Rico, is at present 
in the United States. He is making an in- 
spection of the latest improvements in 
American electrical machinery, and expects 
to put through some purchases of new equip- 
ment for installation in the Ponce plant. 
At last advices Senor Olazagasti was in 
Columbus, Ohio. 

GENERAL EUGENE GRIFFIN, vice- 
president of the General Electric Company 
and director of the British Thomson-Houston 
Company, has arrived from Europe. He 
will not remain long on this side, as the 
business of the British company will occupy 
a large portion of his attention for some 
time. The work on the British Thomson- 
Houston Company’s new plant at Rugby is 
steadily progressing, and the plant, it is be- 
lieved, will be in active operation during the 
latter part of next year. 


| LEGAL NOTES | 


ROAD-BEDS AND TROLLEY POLES 
TAXABLE AS REAL ESTATE—It has been 
decided recently by the Supreme Court of 
New Jersey tnat the road-bed, rails, poles, 
stringers and wires of trolley lines which 
occupy the public streets or highways, are 
real estate, and as such taxable. This de- 
cision is a radical departure from the usual 
way of treating corporations in New Jersey. 

A BILL OF COMPLAINT against the Chi- 
cago Rheostat Company, of Chicago, Ill., 
and the General Incandescent Arc Light 
Company, of New York, has been filed by 
the Cutler-Hammer Manufacturing Com- 
pany, of Milwaukee, Wis., in the United 
States Circuit Court. The bill states that 
certain patents covering the inventions of 
Harry H. Blades pertaining to electric 
switches for motors were assigned by the 
inventor to the Detroit Motor Company. 
This company, in turn, contracted with the 
Cutler-Hammer Manufacturing Company 
for the exclusive manufacture of said pat- 
ents. The defendant companies are alleged 
to have been manufacturing and selling cer- 
tain switches that are an infringement of 
these patents, for the last six years. 
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ELECTRIC LIGHTING 


The people of Mansfield, Mass., have voted 
to build an electric light plant. 


The work of building a large electric light 
plant at the Buchanan Dam in Niles, Mich., 
has been commenced. 


A 10-year franchise has been granted to 
J. M. Sparks, of Staunton, Va., for an elec- 
tric lighting plant. 


The. people of Castleton, N. D., are con- 
sidering the question of issuing bonds for 
an electric light plant. 


In Farmville, Va., the Electric Construc- 
tion Company has been awarded the con- 
tract for building an electric lighting plant. 


In Montesano, Wash., a new electric light 
plant will be installed in September. The 
current will be generated by water power. 


The city of Mascontah, Ill., is about to 
make a new contract for electric street light- 
ing. Bids are wanted until September 16. 


The lowest bid for the new electric light- 
ing plant in Lewes, Del., was received from 
Sheehan & Company, of New York city. It 
was $12,856. 


The general contract to erect an electric 
lighting plant at the State University of 
Minnesota has been granted co R. McMillan 
& Company. 


Mr. J. H. Bourse, of Philadelphia, has re- 
ceived the contract for building the power- 
house at Relofs, Pa., for Henry H. Relofs, 
of Philadelphia. 


Permission has been asked for by William 
J. McEathurn and Clayton A. Gates, of 
Omaha, Neb., to build a power plant near 
Fullerton, Neb., to cost $19,500. 


It is reported that Captain F. N. Seibery, 
of Nome, Alaska, has purchased apparatus 
for a plant for the Nome Electric Light and 
Power Company to cost about $25,000. 


Rumor has it that the Fremont Electric 
Light Company, the Fremont Gas Company 
and the Creager Light Company, of Fremont, 
Ohio, will soon be under one ownership. 


Plans are being prepared by M. Spitzer 
for an electric light and power plant for the 
Canton-Akron Electric Railway Company, 
at Akron, Ohio. This plant is to cost $50,- 
000. 


News comes from Orrville, Ohio, that the 
citizens will soon vote on the question of 
bonding the village to the extent of $15,000 
to defray the expenses of installing an elec- 
tric light plant. 


John Wanamaker has awarded the con- 
tract to build a $10,000 power plant at the 
northeast corner of Broad street and Wash- 
ington avenue, of Philadelphia, to William 
Steele & Sons. 


Robert T. Chickner, of Watertown, N. Y., 
and J. R. Crawley, of Helena, have secured 
the water rights at Hastings Falls. It is 
proposed to build a power plant which will 
develop about 10,090 horse-power. 


A special election will be held in Har- 
risonburg, W. Va., to decide the question of 
the installation of a municipal electric light 
plant according to plans prepared by Engi- 
neer Thorburn Reed, of New York. 


Mr. John L. Bright, the manager of the 
Citizens’ Electric Company, of Lewistown, 
Mont., has purchased a lot for the erec- 
tion of a new electric lighting plant. Work 
will commence upon it as soon as the plans 
have been completed. 


Bids are open for the rebuilding of the 
electric lighting system and the installa- 
tion of additional machinery at the power 
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station of the municipal lighting plant in 
Sharpsburg, Pa. This was made necessary 
by the demand for more lights. 


A short time ago the plant of the Mount 
Pleasant Electric Light and Power Com- 
pany, of Mount Pleasant, Tex., was de- 
stroyed by fire. The loss, which was par- 
tially insured, was about $6,000. By this 
fire the town was left in darkness. 


Bids are being asked for until August 6 
by the city of Port Arthur, Ontario, for con- 
structing a timber dam on the Corn River 
and about 1,900 feet of wood staves, pipe, 
concrete work, etc., for a power plant. 
J. M. Neiland, of Montreal, Quebec, is engi- 
neer. 


The Point Pleasant Light Company has 
received permission to string wires in the 
borough of Bay Head, N. J. Vice Chancel- 
lor Grey in 1896 filed an opinion to the 
effect that municipal consent for the erec- 
tion of poles and wires did not apply to 
boroughs. 


The stockholders of the Oshkosh Elec- 
tric Light and Power Company, of Wiscon- 
sin, will meet to reorganize the company 
preparatory to rebuilding the plant and 
rewiring the city to supply it with light for 
the next 10 years. The company will be re- 
capitalized, but at what figure has not yet 
been decided. 


The United Railways and Electric Com- 
pany’s new generator station has been fin- 
ished in Baltimore, Md. Every idea of steam 
engineering practice which stands for effi- 
ciency, economy or safety has been em- 
bodied in its construction. The station was 
planned and built under the supervision of 
Mr. P. O. Keilholtz, consulting engineer of 
the company. 


Two contracts have been awarded in con- 
nection with the new lighting plant for the 
Department of the Interior at Washington. 
The Heine Safety Boiler Company, of St. 
Louis, will furnish the boilers, at a cost 
of $12,898; and the Ridgway Dynamo and 
Engine Company, of Ridgway, Pa., will sup- 
ply the dynamos and engines, the cost of 
which will be $14,950. 


The chancery court has appointed a tem- 
porary receiver for the East Tennessee Light 
and Power Company, of Athens, Tenn., at 
the instigation of the Knoxville Electric 
Light and Power Company, et al., claiming 
that the company is insolvent and unable to 
conduct its affairs. The company furnishes 
the electric lights for Athens and was sup- 
posed to be conducting a successful business. 


The Tiffin Light and Fuel Company, the 
Tiffin Electric Light Company and the Tif- 
fin Gas Light Company, of Tiffin, Ohio, have 
been consolidated. The new company will 
be known as the Consolidated Gas and Light 
Company. It will also own plants in Del- 
phos, New Bremen and Minster. Among 
the incorporators of the new company are: 
M. B. Daily and C. F. M. Niles, of Toledo. 


Sealed proposals, in duplicate, will be re- 
ceived at the office of the Board of State 
Capitol Commissioners, No. 512 Endicott 
Building, St. Paul, Minn., until 12 o’clock 
noon, September 24, for all labor and ma- 
terial required for the mechanical equipment 
and power-house for the new State Capitol 
Building, at St. Paul, Minn. These pro- 
posals must be made on forms which will 
be furnished by the board. 


The United Electric Light Company, of 
Springfield, Ohio, has purchased land upon 
which a large storage battery Plant will 
soon be erected. The company needs such 
a plant to store up the electricity which it 
obtains from the water power in Indian 
Orchard in the daytime. With a big ca- 
pacity for storage the Indian Orchard plant 
may be kept running in the daytime to fill 
the batteries, and at night can be used on 
the regular circuits, in addition to the supply 
from the storage batteries. 
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ELECTRIC RAILWAYS 


The Easton-Nazareth trolley road of 


Easton, Pa., will be extended fro 
Paget m Nazareth 


Another trolley line to run from Boiling 
Springs to Mount Holly, N. J., is being pro- 
jected in Cumberland County. 


Mr. Robert Cornell, of Clayburne, Tex., 
has applied to the city council for permis- 


sion to build a street railway system in 
Clayburne, 


News comes that the British Columbia 
Railway Company, of Vancouver, British 
Columbia, will expend $100,000 in improve- 
Ments upon its system. 


A site for its power-house has been se- 
cured by the Hazleton & Wilkesbarre, Pa., 
trolley road. It is about midway between 
Hazleton and Wilkesbarre. 


The Brady Syndicate—Joseph C. Brady, 
W. S. Brady, Joseph Handlan and others— 
has applied for a franchise for a street rail- 
way in Fort Worth, Tex. 


The charter of the Northern Ohio Elec- 
tric Company, of Defiance, Ohio, has been 
amended so that it can extend its route 
from Defiance to St. Mary’s. 


It is stated that the Portland Street Rail- 
way Company, of Portland, Me., will further 
enlarge its system by extending its road 
from Saco to Ferry Beach Park. 


The Union Traction Company, of Philadel- 
phia, Pa., has filed plans for power-house 
No. 8, to be built at Wyoming avenue and 
K street. It will be 76 by 80 feet. 


Franchises will be granted by the city of 
Waynesboro, Ind., to the Chambersburg, 
Green Castle & Waynesboro Street Railway 
Company to run its lines through Waynes- 
boro. 


The New York Ship Building Company, 
of Camden, N. J., will build a trolley line 
from its works through a number of streets 
of the city for the convenience of its work- 
men. 


A franchise has been granted by the citi- 
zens of Canajoharie, N. Y., to the Mohawk 
River Traction Company, to construct 4 
street railway through the streets of the 
Village. 


New York capitalists are looking over the 
route of the Frawley, Bundy Wilcox Rail- 
road in Wisconsin. After this review of 
the plans is completed, actual work on the 
road will be commenced. 


The contract for the construction of the 
street railway line between Parkersburg, 
W. Va., and Marietta has been let, but the 
name of the contractor has not yet been 
made known. 


The Powers-Colvin Company, owners of 
the Saratoga traction line, are securing 
rights of way for an ex.ension of their road 
from Ballston to Mechanicville, N. Y. The 
route has already been surveyed. 


The city council of Wapakoneta, Ohio, has 
extended the franchise of the Western Ohio 
Electric Railway Company, which agen 
to extend its lines south on Blackhoof stree 
to the corporation line. 


The work on the construction of the new 
Cadiz-Bridgeport line, of Ohio, has been oe 
gun by Contractor Sells at the Bridgepor 
end of the line. From this time on work 
will be pushed as rapidly as possible. 


A franchise has been granted to na 
Mohawk River Traction Company, of ro 
Wayne, N. Y., to construct an electric rall- 
road through the streets of Fort er 
The franchise is limited to August 1, 1903. 


August 24, 1901 


The people of Alhambra, Cal., have only 
to raise $12,500 if they desire rapid transit 
to and from Los Angeles. If this condition 
is fulfilled, the Huntington & Helman 
Sune stands ready to gratify their de- 
sire. 


Work will be commenced inside of three 
weeks upon the road-bed of the railway 
from Genesee to Orleans, N. Y. Operations 
will begin simultaneously in the Tonawanda 
Swamp and between Albion and Point 
Breeze. 


A force of some 300 men has begun work 
on the extension of the St. Charles Street 
Railway Company, of New Orleans, La. 
This is only one of the several extensions 
and improvements which this railroad is 
making. 


The Urbana, West Point & Yorktown 
Railway Company, of Yorktown, Va., is se- 
curing rights of way for an electric railroad 
across the country from Toano, on the 
Chesapeake & Ohio Railroad, to Urbana in 
Middlesex County. 


The lines of the electric light company, 
of Monterey, Cal., will be extended to Paci- 
fic Grove and New Monterey on one side 
and Oak Grove on the other side of Monte- 
rey. This movement will entail a large ex- 
penditure of money. 


The Columbus, Delaware & Maryland 
Electric Railway Company, of Delaware, 
Ohio, has received a franchise to construct 
an electric railway from the county com- 
missioners. The company is at present se- 
curing property rights. 


It is reported that W. G. Henshaw pos- 
sesses a controlling interest in the Oakland, 
San Leandra & Heywards Electric Rail- 
roads, of Oakland, Cal. It is believed that 
the Heywards road will soon be acquired by 
the Oakland Transit Company. 


The underground electric system of the 
Metropolitan Street Railway upon its Sev- 
enth avenue line will be put into service 
within two weeks. It is expected that this 
road will be the fastest surface line in New 
York city, as the traffic on Seventh avenue 
is very light. 


A certificate of the extension of the road 
of the Greenwich & Schuylkill Electric Rail- 
way, of Schuylkill, N. Y., has been filed with 
the Secretary of State. The branch which 
it is intended to build will extend northerly 
to Baldwin street in the village of Fort 
Edward. 


The Milford & Upton Electric Railway, 
of Upton, Mass., has received a franchise 
from the selectmen of Upton to construct a 
railway there. A deposit of $5,000 is re- 
quired when the construction is begun, and 
the line is to be completed and in running 
order by January 1, 1902. 


The Western Ohio Electric Railway Com- 
pany intends to build 70 miles of additional 
track by way of Lima to Findlay and from 
Wapakoneta south 30 miles, Sidney to Piqua 
30 miles, and from St. Mary’s west to Celina 
10 miles. To do this it will increase its capi- 
tal from $1,000,000 to $2,500,000. 


The county commissioners of Ohio have 
amended the franchise granted to H. R. 
Young for an electric line. The amend- 
ment includes the provision that work on 
the line must be commenced by April 1, 
1902, and must be completed by April 1, 
1903, unless further time is granted by the 
com missioners. 


The State Railroad Commission of New 
York State is considering an application for 
permission to construct an electric railroad 
from Golden Bridge, in Westchester County, 
to the Connecticut state line near Danbury. 
The proposed road will give Danbury an 
outlet to the Harlem road by the construc- 
tion of a short connecting link. 
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Good progress has been made upon the 
construction of the new electric road be- 
tween Albany and Schenectady, N. Y., and 
it was expected that it would be open to 
travel by August 15. The new route con- 
nects with the Jines of the United Traction 
Company at West Albany and with the 
Schenectady railway lines in that city. 


The gentlemen interested in the railway 
to extend from Rochester to Hornellsville, 
N. Y., have held a meeting. An offer made 
by representatives of New York capitalists 
and contractors to build and equip the road 
was accepted. The directors of the company 
will now proceed to procure village and 
town franchises at once. 


A meeting of the stockholders of the 
Jersey City, Hoboken & Paterson Street 
Railway Company will be held in Hoboken, 
N. J., to ratify the action of the directors 
in guaranteeing $1,000,000 of first mort- 
gage bonds issued by the Bergen Turnpike 
Company, for the purpose of building a 
trolley line from Hackensack to Hoboken. 


The Big Four Railroad is planning to 
construct a power plant at East Alton, 
Il., to operate all the switches of the in- 
terlocking system of the Alton and Big Four, 
becween East Alton, Wann and East St. 
Louis, where the two roads running parallel 
are operated as a double-track system. It is 
the plan to light all the semaphores with 
electricity. 


The Port Chester Street Railway Com- 
pany, of Port Chester, N. Y., and the Larch- 
mont Horse Railway Company have filed 
articles of consolidation with the Secre- 
tary of State. This new corporation will 
be known as the New York & Stamford 
Railway Company. The capital stock is 
$500,000. W. H. Campbell and William 
Murray are among the directors. 


The citizens of La Habra, Cal., and La 
Habra Valley have subscribed a considerable 
amount of money and secured right of way 
for the new Los Angeles & Santa Anna 
electric line, which was to run from Fuller- 
ton to La Mirande, and thence to Whittier, 
leaving La Habra Valley off the main line. 
The people are anxious to have the road 
changed to come direct from Fullerton to 
La Habra, thence to Whittier. 


The incorporators of the Stafford Springs 
Street Railway have effected an organiza- 
tion. Thomas C. Perkins, of Hartford, Ct., 
was elected president. The above company 
has taken the initiative step for a through 
trolley line from Hartford, Ct., to Boston, 
Mass., in connection with the Hartford, 
Manchester & Rockville Tramway Com- 
pany, of Rockville, Ct. The Stafford Springs 
Street Railway will run from Rockville to 
the state line. 


The Everett-Moore Syndicate, which con- 
trols a number of electric railways in Ohio 
and Michigan, is going to establish a pack- 
age and freight-carrying system of its own. 
It already has the system well under way, 
but it is in the hands of the local package 
carriers. The Everett-Moore Syndicate is 
using every means possible to rusb work on 
its other electric line between Cleveland and 
Detroit. Mr. Everett states that it is the ex- 
pectation that it will be running through 
trains over the line by Christmas. 


The first car to run over the tracks of 
the Greenwich Tramway Company has been 
taken across the new Hawthorne bridge 
and for a mile into Connecticut. President 
Singer, with other officials of the New York 
& Stamford trolley line, and about 40 guests, 
were on the car. Among the latter was 
William H. Mead, of Greenwich, who was a 
passenger on the first train that ever ran 
on the New Haven Railroad, on Christmas 
day, 1848. Within a month the cars of the 
new tramway line will be going into Green- 
wich, the entire road being almost com- 


pleted. 
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AUTOMOBILE NOTES 


The cartage bill of Boston, Mass., in the 
course of a year is said to be not less than 
$10,000,000, which shows that there is an 
enormous field for automobiles there. 


An automobile trip from St. Louis to New 
York will be made by Oscar L. Halsey and 
J. D. Perry Lewis. They expect to reach 
their destination in 10 days. The route fol- 
lowed will be selected from the official map 
of the League of American Wheelmen. 


The first arrest under the new ordinance 
which limits the speed of automobiles to 
six miles an hour upon the street in Rhode 
Island has occurred. The machine of Rob- 
ert H. Collier, of New York, was stopped 
While running at the rate of 15 miles an hour. 
Albert Dennis, the chauffeur, was in charge. 
According to his statement he made a run 
of eight miles in 11 minutes. Dennis was 
held for trial under $500 bonds. 

The automobile races at Newport, R. L., 
are to occur after all, despite considerable 
opposition. The city council of Newport 
has given permission to use certain parts 
of the ocean drive on August 30 for auto- 
mobile races. Mr. William K. Vanderbilt, 
Jr., president of the National Automobile 
Racing Association, has worked for the 
Scheme personally and secured the signa- 
tures of several of the cottagers to the peti- 
tion. For these races both Mr. and Mrs. 
William K. Vanderbilt, Jr., have offered 
cups, One of which will be for the champion- 
ship of America. Mrs. Herman Oelrichs 
and Mr. and Mrs. Oliver H. P. Belmont in 
all give five cups. This will be the first 
occasion that Mr. Vanderbilt’s new German 
racer will be seen in a race. He is so con- 
fident that he has the fastest machine in 
America that he is going to write letters to 
all the owners of fast machines in this 
country to meet him on that day. Albert 
C. Bostwick will, at that time, have a 
chance to try conclusions with Mr. Vander- 
bilt, and undoubtedly other fast machines 
will be present for the race, which will be 
the only one of the kind that has ever been 
held in this country. Not only will fast 
gasoline engines compete, but there will be 
races for all makes and styles of automo- 
biles. 


The British Automobile Club has organ- 
ized a tour of Scotland, on the occasion 
of the Glasgow Exposition, which is of great 
interest. The tour, which will be of 500 
miles, will begin September 2, and last 
five days. Among the points to be consid- 
ered in the test are the price of the vehicle, 
its weight, the capacity of the motor, the 
number of persons or the weight trans- 
ported, the price per horse-power, price per 
person transported, force in proportion to 
the weight, the extra power of the motor 
and the flexibility of the mechanism as 
shown in the mounting of grades, and the 
simplicity of the transmission devices. 
Among other points are the value of the 
steering devices and of the mechanical parts, 
the ignition of the motor, appearance of the 
vehicle, its condition after the trip, stops 
and accidents, ete. As will be seen, the 
programme is of a distinctly practical na- 
ture. Five different tours are to be made. 
On the first day, Glasgow-Edinburgh and re- 
turn, or 116 miles. Second day, Glasgow- 
Ayr and back, 108 miles. Third day, Glas- 
gow-Callander and back, 96.5 miles. Fourth 
day, Glasgow, Stirling, Glen Devon and re- 
turn, or 95.5 miles. Fifth day, Glasgow- 
Clianlarich and back, or 116 miles. Each 
firm has the right to enter two vehicles of 
the same size and make; racing machines 
will be excluded, as this is exclusively a 
touring race. Another event is the tour of 
Ireland, which is organized for the month 
of August. A number of leading chauffeurs 
are engaged. The trip, starting from Dub- 
lin, will last 15 days, and the public will 
have an opportunity to inspect the machines 
upon their return to Dublin. 
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INDUSTRIAL ITEMS 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, is being kept busy filling orders 
for the Eaco hotel telephone and annunci- 
ator systems. 


THE McGUIRE MANUFACTURING COM- 
PANY, of Chicago, Ill, has recently re- 
ceived a contract from the London United 
Tramways Company for 170 trucks. 


PETTINGELL & COMPANY have sent to 
the ELECTRICAL REVIEW tneir desk book of 
printing types. It is a very complete speci- 
men book, handy for reference and evidently 
up to date. 


THE CLARK AUTOMATIC TELEPHONE 
SWITCHBOARD COMPANY, of Providence, 
R. I., has recently received an order for its 
specialties from South Africa for the Cape 
government railway service. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., is dis- 
tributing blue printed postal cards among 
the street railway companies, which are of 
interest to those intending to install the 
chloride accumulator. 


THE SPRAGUE ELECTRIC COMPANY, 
of New York, announces its outlet boxes 
and plates for interior conduit and cables. 
Over 1,800 different styles are manufact- 
ured, and it is intended that every condi- 
tion shall be provided for. 


THE PARAGON FAN AND MOTOR COM- 
PANY is sending out bulletin No. 65, illus- 
trating and describing the Paragon sewing 
machine “transmitter” for direct and alter- 
nating current. It describes the system of 
operating sewing machines by means of 
electric motors. 


MR. J. E. LLOYD, manager of the Cape 
Town Electric Traction System, is at pres- 
ent purchasing quantities of electrical and 
miscellaneous supplies in the American 
market. The Morris Electric Company, of 
New York city, has received orders for sev- 
eral thousand incandescent lamps of 16 can- 
dle-power. 


WYSS & COmPANY, of Zurich, electrical 
engineers, have secured a contract to sup- 
ply all the machinery for the new electric 
installation at Niagara Falls, which will 
consist of 11 turbines of 55,000 horse-power 
each. Mexico has placed an order for an 
electric station of 100,000 horse-power with 
the same firm. 


MR. GEORGE INNES, a mechanical and 
electrical engineer, whose address is P. O. 
Box 2,127, Marshall Square, Johannesburg, 
South Africa, is desirous of entering into 
communication with American firms which 
would quote him prices and furnish particu- 
lars regarding boilers, engines, dynamos, 
generators, motors and transformers. 


THE BRITISH WESTINGHOUSE ELEC- 
TRIC AND MANUFACTURING COMPANY, 
LIMITED, is reported to have given the 
contract to Jones & Laughlin, Limited, of 
Pittsburgh, Pa., for all the necessary pow- 
er transmission machinery, which comprises 
shafting, pulleys and hangers, to be in- 
stalled in the Manchester plant of the Brit- 
ish concern. ’ 


THE FRANKLIN MACHINE WORKS, In- 
corporated, of Philadelphia, Pa., is sending 
out a very attractive June catalogue. This 
catalogue contains very elaborate descrip- 
tions of its horizontal boring machines, 
milling machines, cold saw cutting-off ma- 
chines, etc., which will be found very useful 
to those who have occasion to purchase such 
machinery. 


THE MUNICIPAL COUNCIL, of Launce- 
ton, Australia, has awarded a contract to 
the Diamond Meter Company, of Peoria, Il., 
to furnish watt-hour meters of the induction 
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type, which are to be utilized in the elec- 
tric lighting system of that city. This con- 
tract was awarded in the face of British and 
Swiss competition. It called in the first in- 
stance for 500 meters. 


THE SAFETY ARMORITE CONDUIT 
COMPANY, Rankin Station, Pa., manufact- 
ures the “Loricated” electric iron armored 
conduit for interior construction. The com- 
pany is the sole manufacturer of the “Lori- 
cated,” “Armorduct,’ and “Armorite” con- 
duits, and will mail illustrated literature 
to engineers, contractors and architects, on 
application. 


THE WALLACE BARNES COMPANY, 
Bristol, Ct., is completing an addition to its 
factory of 110 by 36 feet. This company is 
also installing new machinery and will be 
enabled to produce even a better quality of 
goods more promptly than in the past. It 
manufactures springs of every description, 
and deals in wire and cold rolled steel. The 
company desires to quote prices to all per- 
sons using springs of all kinds. 


THE MARINE REVIEW PUBLISHING 
COMPANY, of Cleveland, Ohio, has com- 
pleted the 1901 edition of the blue book of 
American shipping, which it issues annually. 
It is a standard work on water commerce 
in America from a statistical standpoint, 
and deals with every branch of shipping. 
It contains the names and addresses of ship 
owners, shipbuilders, naval architects, ma- 
rine engineers, admiralty lawyers, steamship 
lines, ship chandlers, etc. 


THE WHEELER CONDENSER AND 
ENGINEERING COMPANY, 120 Liberty 
street, New York city, is to furnish most 
of the new apparatus required for the ex- 
tension of the Manila electric light plant, 
including condensers, pumps, heater ap- 
paratus and a cooling tower. The plant, 
when completed, will have a capacity of 
2,500 horse-power. A large steel stack for the 
new works will be made by the Philadelphia 
Engineering Works, of Philadelphia. 


THE J. G. BRILL COMPANY, of Phila- 
delphia, Pa., has secured a contract, through 
its London representative, Mr. Marskelle E. 
Curwen, for a number of single deck closed 
car bodies mounted on trucks; also for sev- 
eral very long closed bodies mounted on 
trucks. This contract is being undertaken 
on behalf of the Kalgoorlie Electric Tram- 
way, Kalgoorlie, West Australia, for which 
system American manufacturers have se- 
cured the most important contracts. 


THE BRITISH WESTINGHOUSE ELEC- 
TRIC AND MANUFACTURING COMPANY, 
LIMITED, has placed a contract with the 
Binsse Machine Company, of Harrison, N.J., 
for the horizontal boring equipment to be 
installed in its new works, which are now 
being built at Trafford, near Manchester, 
England. The contract includes three six- 
foot double machines, and the same number 
of double-head machines, which will be 
utilized for boring streei-car motor frames. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, has recently gotten 
out, under its own name, a new dry battery 
called the “Wesco.” The battery is meeting 
with an extremely flattering success, as the 
demand for it is very large. This com- 
pany is also getting out a new brand of fric- 
tion tape called “Wesco,” and states that 
this tape is to fill a long-felt demand for 
tape which is moderate in price, and at the 
same time comparatively first-class. 


THE GOSHEN RUBBER WORKS, Goshen, 
Ind., is sending out a sample of its rubber 
tape, sometimes called splicing compound. 
It is announced that this is the only rub- 
ber tape that will vulcanize by exposure, 
thus forming a perfectly water-tight sleeve 
over the joint. This tape has been made 
by the Goshen company for 12 years past, 
and during that time no complaint has ever 
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been received. The tape is shipped in half- 
pound boxes. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., call atten- 
tion to the fact that instruction is given 
throughout the entire year, the vacations 
of the principals and instructors being ar- 
ranged so that there is no interruption in the 
work of the schools. This affords an op- 
portunity for mechanics and others who 
have a dull season during the summer to 
take up a course by mail and make good 
use of what would otherwise be waste time. 


THE ROCHDALE CORPORATION, Eng- 
land, has ordered three electric cars each 
from the British Thomson-Houston Com- 
pany and the English electrical engineering 
and contracting firm of Dick, Kerr & Com- 
pany. These cars have been ordered for ex- 
perimental purposes. The ultimate contract 
will call for over 50 cars. The British 
Thomson-Houston cars will be largely, if 
not entirely, of American manufacture. The 
cars ordered from the Dick-Kerr people will 
be built in their works. 


THE B. F. STURTEVANT COMPANY, 
Hyde Park, Mass., is erecting its new plant, 
to consist of an engine and electrical shop, 
of galley type, 120 feet by 40 feet; two build- 
ings, each 80 feet by 400 feet, and three 
stories high, for blowers, heaters, forges, 
galvanized ironwork, exhaust heads, etc., 
and a founary 120 feet by 400 feet. In ad- 
dition, independent office, power and pattern 
storage buildings are planned, and will be 
of fireproof or slow-burning construction, 
thus reducing the fire risk to an absolute 
minimum. 


THE DAYTON INSULATING VARNISH 
COMPANY, of Dayton, Ohio, manufactures 
the Dayton insulating paint as w as the 
Dayton insulating varnish. The company 
is owned and operated by Messrs. W. I. 
Wuichet, H. A. Baldwin and C. S. Troup, 
the last-named gentleman being the general 
manager of the company. The Dayton in- 
sulating varnish is pronounced an ideal in- 
sulating compound, contains no acids, and 
will not corrode. It is adapted for use on 
armatures, field magnets and bare metal 
surfaces. Testing samples are furnished 
free to companies desiring the varnish for 
this purpose. 


THE MANHATTAN ELECTRICAL SUP- 
PLY COMPANY, 32 Cortlandt street, New 
York, and 188 Fifth avenue, Chicago, has 
issued illustrated catalogue No. 12, covering 
electric light, houschold, telephone, tele- 
graph and railway electric supplies. The 
catalogue is a massive and comprehensive 
publication of nearly 500 pages, and is pro- 
fusely illustrated throughout. The Manhat- 
tan company has large factories in Jersey 
City, N. J., which have been enlarged from 
time to time until its manufacturing facill- 
ties enable it to supply goods of the best 
quality with great promptness. This com- 
pany’s catalogue will be an addition to 
every electrical man’s desk. 


YOUNG MEN’S CHRISTIAN ASSOCIA- 
TION EDUCATIONAL WORK—Few people 
outside those immediately interested realize 
the growth and extent of the educational 
work carried on by the Young Mens 
Christian Association. Standard courses are 
maintained by international examinations. 
Its pupils are of all conditions and classes 
of men. There are 27,000 men spending On 
an average 48 hours of recitation each sea- 
son, or double the number of 10 years ag9. 
Last year, it seems, 1,520 certificates were 
won by men in 115 different associations, 
the movement having so developed in or- 
ganization and in standard of work done 
that 110 colleges and universities recognize 
these certificates for matriculation. In ad- 
dition to its concerted evening school move- 
ment, the association wields a powerful 
educational leverage in its libraries and 
reading rooms. 
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THE INSTITUTE CONVENTION. 

The summer meeting of the American 
Institute of Electrical Engineers, of late 
called the annual convention, has just 
closed at Buffalo after a session of ten 
days which begun at New York and ended 
at the Pan-American Exposition. The 
meeting was one of the best, both in point 
of interest and in interesting programme, 
that has marked the history of the Insti- 
tute. But there has been a feeling 
throughout the long session that under 
other circumstances and in another place 
the meeting would have been better worth 
attending and of greater value. 

The truth that an exposition is not a 
proper place for the holding of meetings 
at which serious work has to be done is 
becoming more and more apparent to 
numerous societies and associations which 
have, of late years, been dragooned into 
attending fairs and being made a feature of 
exhibitions. Aside from any other con- 
sideration, the meetings become a sort of 
appendage of the exposition and lose the 
individuality and dignity that should 
mark them when the body in session is of 
the importance of the American Institute 


of Electrical Engineers, for example. And 
beside this is the noise, the confusion, the 
extortion and the discomfort of exposition 
cities and exposition conditions. 

In this year’s meeting of the Institute 
all these features were prominent. There 
were no arrangements whatever made for 
the comfort, entertainment or reception 
of the visiting body, and, beyond the privi- 
lege of a hall of incredibly bad acoustic 
properties at the exposition grounds, no 
arrangements of any kind made for its 
convenience. And, seeing that the mem- 
bers and guests had to pay their way in at 
the gates to attend their own meetings, 
this was no great concession. To speak the 
plain truth, the meeting which should have 
been an event to command the interest and 
enlist the most hospitable efforts of any 
community honored by its selection, was 
lost in the seething spectacle of the Rain- 
bow City. No official recognition was ex- 
tended by either the exposition or the 
municipal authorities to the Institute, 
whose members have made the exposition 
possible, have made Niagara a city and 
Buffalo an industrial miracle. 

But, as M. Janet, the accomplished dele- 
gate of the sister society of France, pointed 
out in his remarks on another subject, the 
harder the experience the more valuable 
the lesson. It is to be hoped that the In- 
stitute will never again meet at an exposi- 
tion or in an inland city in the summer. 
The general concensus of its members is 
that it never will. 

Each year, with expanding membership 
and growing influence, the reunion of the 
Institute is becoming a more important 
and valuable occasion. Each succeeding 
meeting is better attended than the last, 
and each is more productive of general 
benefit. This year, although only one 
paper was a distinctly valuable contribu- 
tion to knowledge, the actual engineering 
data produced and the vitality of the dis- 
cussions were greater than ever before. In 
spite of the place and surroundings of the 
meeting it was a distinct success. 
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POWER TRANSMISSION AND INDUSTRY. 
More and more, as the labor of machines 
is substituted for that of men and beasts 
in our industrial operations, the question 
of power and its sources becomes impor- 
tant. In the old days of handicrafts, 
when every workman was his own power 
station, it made little difference where 
work went so far as its productive capac- 
ity was concerned, and only the larger 
questions of facility for exchange and 
shipment, aided by the natural gregarious 
tendency of the race, had worked for the 
foundation and growth of cities. 

But with the increasing industrial im- 
portance of power a new factor in the dis- 
tribution of population was added, and 
around the coal mine or the waterfall, as 
well as at the port and the cross-roads, 
there grew up settlements for the utiliza- 
tion of the natural power-producing 
agencies in manufactures. For example, 
when the advancing tide of white immi- 
gration first drove the aboriginal inhabi- 
tants of this country back from the 
coast, the most ill-favored section nat- 
urally was that lying to the east and 
north of the Connecticut River, yet not 
more than two hundred years passed 
before this very region was at once 
the most populous and the richest of 
the long stretch of the Atlantic coast, 
and this simply on account of the configu- 
ration of its hills and coast, which made 
the rivers flow swiftly and over water- 
falls and rapids, rather than sluggishly, 
toward the sea. 

The waterfalls of the Connecticut, the 
Merrimac and other rivers, became the 
centres around which grew up thrifty 
towns and villages, while the seaboard of 
the middle and southern states was given 
over to agriculture, and, by comparison, 
was sparsely populated. 

Electric power transmission has enabled 
the bringing of power from otherwise 
badly situated waterfalls to points where 
it can be utilized to advantage, and also 
the distribution of the power to long dis- 
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tances surrounding the points at which it 
rs produced. The consequence is that the 
manufacturing area has been greatly ex- 
tended, potentially, at least, by this appli- 
cation of electricity, and an entirely new 
set of conditions has been formed which 
is of great interest. 

In the southern Atlantic states, for ex- 
ample, there are magnificent waterfalls 
on the eastern slopes of the mountains, 
but these, in a country not well provided 
with railroads, are so situated as to be of 
little avail provided manufacturing has 
to go to their sites. The consequence has 
been that transmission has 
afforded an outlet for this power which 
has been eagerly seized for manufacturing 
purposes. In the last ten years the entire 
industrial status of Georgia and South 
Carolina has been changed by the rapid 
extension of manufacturing industries in 
those states, due almost wholly to the 
utilization of water powers and very large- 
ly to electrical transmission. 

The most interesting and elaborate en- 


electric 


gineering works for power transmission 
have been undertaken in California and 
in the other states of the Pacific slope, 
where the coast cities are situated at a 
considerable distance from the mountains 
wherein the waterfalls are situated. The 
climate of that region is ideal for power 
transmission purposes, being very dry. 
The highest voltages in commercial use 
have been put to work for transmissions 
up to distances of nearly two hundred 
miles, and this power has already wrought 
an industrial miracle in the regions in 
which it has been introduced. Coal is 
expensive and scarce on the Pacific coast, 
and a ready market was found for all the 
electrical power that could be developed, 
with the effect that countless industries 
have sprung up where none existed before, 
and have vitally affected for the better 
the productive capacity and general wealth 
of the Pacific states. 
few of the instances that might be cited 


These are only a 


where the beginnings of the great industrial 
revolution that is to be wrought by elec- 
tric power transmission may be traced. 
What the ultimate result will be when 
power may be distributed to any point 
where it is most desirable can hardly be 
foreseen. It must, however, result in the 
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scattering of some centres of population 
which are now dependent on natural con- 
ditions, such as coal mines, and the up- 
building of others, or rather of districts 
in which manufactures will go on over 
widely extended areas rather than in the 
contracted limits of a factory town. 


GAS ENGINES FOR STATION DRIVING. 

Shortly after the general distribution 
of illuminating gas in cities had become 
common, it was noticed that a mixture of 
Attempt- 
ing to utilize the force of explosions of 


this gas and air was explosive. 


this mixture in a cylinder of an engine, 
M. Lenoir made two very interesting dis- 
coverles ; one was that such an engine was 
entirely practical for everyday use, and 
the other was that the conversion of the 
chemical energy of combination of the 
fuel and the oxygen of the air was far 
more efficient by the use of this engine 
than if the gas had been burned to boil 
water and supply steam. 

The development of the gas engine went 
on with great rapidity. Until very recent 
years these machines were confined to 
small sizes and were used to a limited 
extent only. This was largely due to the 
expense of burning city gas, enriched for 
illuminating purposes with costly ingre- 
dients and transmitted, often with tre- 
mendous loss, for some distance through 
buried pipes. It was cheaper, in other 
words, to use a small steam engine than to 
buy gas at the prevailing rates for the arti- 
cle supplied in cities as an illuminant. 

The extraordinary efficiency of the gas 
engine, however, and the very evident 
possibilities of this type of prime motor 
did not permit interest in it to wane. New 
processes for making gas were discovered 
and natural gas was found in very large 
quantities in various parts of the world. 
The consequence was the beginning of ex- 
periments for the design of gas engines of 
large power to replace steam engines of 
considerable size for stationary work. 

It was found that gases too poor to burn 
when they were cold made excellent fuel 
when issuing hot from the converter or 
producer into the cylinder of the engine. 
In Belgium exceedingly satisfactory ex- 
periments have been made with the burn- 
ing of blast furnace refuse gases in en- 


‘prime moving apparatus. 
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gines as large as 1,000 horse-power. In 
this country three-cylinder gas engines up 
to 1,000 and 1,500 horse-power are oper- 
ating with entire satisfaction on natural 
gas and have proven to be easily regu- 
lated and exceedingly satisfactory as 
prime motors for electric generating ap- 
paratus. 

An immediate economy is secured in 
the gasengine, not only by its great 
efficiency as compared with the steam 
engine, but by the fact that it re 
quires no boiler, needs much less floor 
space than a steam engine, and requires 
little attention while running. As yet 
the art of gas-engine building may be 
said to be in the formative stage only, 
and much experimental work will have to 
be done before the same perfection of re- 
sult that is attained with the steam engine 
can be secured; but the astonishing econ- 
omy in fuel resulting from burning coal 
first in the gas-making producer and then 
using the gas in a gas engine invites ex- 
periment, and, no doubt, will finally result 
in a great perfection of this new type of 
The progress 
of gas-engine design and construction 
should not be lost sight of by station man- 


agers and others interested in securing a 
motive power for’ the least cost. The per- 
fection of these machines has been ac- 
celerating with remarkable rapidity and 
to-day a number of thoroughly responsible 
manufacturers stand ready to guaranteg 
the results which may be obtained from 


their use. 


In anticipation of an early termination 
of the war in South Africa orders have 
been placed for steel rails and rolling 
stock, which will be required on the 
cessation of hostilities; also for bridge 


and structural iron and galvanized 


sheet, iron, immense quantities of which 


will be needed. The rebuilding of the 
telegraph lines will call for much ma- 
terial; and the various electric installa- 
tions and sanitary and waterworks, 
planned or under way, are to be com- 
pleted. In Cape Colony the railways are 
well conducted and every year pay a good 
revenue to the government. Over 40,000 
tons of coal, mostly colonial, are con- 
sumed monthly. It is believed that Ameri- 
can electrical manufacturers are largely 


interested in this development in South 
Africa. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XLI. 


BY W. ELWELL GOLDSBOROUGH. 


Earlier in the discussion of polyphase 
systems it was pointed out that Fig. 98 
does not represent conditions entirely 
analogous to the commercial working of 
two-phase systems. Fig. 104, however, 
illustrates exactly the conditions which 
three-phase alternate-current working 
imposes in practice. It will be seen that 
in spite of the fact that the system is un- 
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balanced, power is developed by the three 
generators approximately in the propor- 
tion that power is absorbed in the circuits 
with which the generators may be con- 
sidered as individually associated. In the 
case of the two-phase system of Fig. 98 
this is not true. In other words, the 
phase diagram that goes with Fig. 104 
has not the elements of unstability which 
are apparent in the phase diagram of Fig. 
102 which goes with the two-phase sys- 
tem of Fig. 98. Under ordinary circum- 
stances the conditions that prevail in the 
individual circuits of a three-phase sys- 
tem are such as admit of the three im- 
pressed electro-motive forces being quite 
nearly in phase with the electro- 
motive forces apparent at the ter- 
minals of the circuits with which the 
impressed electro-motive forces are as- 
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sociated. In other words, referring di- 
rectly to Fig. 109, we may say that the 
point O is seldom so far removed from 
the point O'that the angles of phase differ- 
ence between the line currents (as OB,) 
and their electro-motive forces (as 
O'A! and OA!) are materially different. 

In the case of a balanced three-phase 
system the conditions presented are ex- 
ceptionally simple. In the present in- 
stance a balanced system would involve 
the vectors O'A!, O'A! and o'a! all 
being equal in length. It would further 


A" 


involve line constants of equal value; in 
other words, 7, = 7r, = T; and 2, = T; = 23. 
Such modifications applied to Fig. 104 
would produce a phase diagram in which 
the points O’ and O of Fig. 109 coincide, 
and in which the line currents are all 
equal. Such an arrangement (as shown 
in Fig. 110) makes the electro-motive 
force apparent at the terminals of each 
circuit (as OA,) equal to the electro- 
motive force developed by the generator 
in the circuit (as E'). 

A balanced three-phase system is there- 
fore one in which a generator impressed 
upon one of the three circuits of the 
whole system can be said to influence 
that circuit alone ; the generator is then a 
source from which the energy absorbed in 
its own circuit is derived, and the source 
of that energy only. In commercial 
practice three-phase systems are laid out 
with the end in view of having them 
halanced at all times; consequently, the 
balanced condition is one which can be 
safely assumed in considering three-phase 
distributing systems. If, in the treat- 
ment of the ordinary three-phase dis- 
tributing systems, therefore, we follow 
out the suggestion contained in the above 
clause we find that the treatment of a 
three-phase system is very simple, since it 
involves merely the treatment of each of 
the circuits of the system as an independ- 
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ent single-phase circuit. For instance, 
take the case of Fig. 104 considered as a 
balanced system. In building up a phase 
diagram to represent all of the forces acting 
in this system it is only necessary to con- 
sider the electro-motive force E! as acting 
on the circuit O’A,O alone. The method 
of procedure in this case is illustrated by 
that part of Fig. 110 that is included 
within the semi-circle OC,A’. Here 
Oa! equals E! Oc, equals I,r, and CA! 
equals I,21; and, finally, OB, equals I,. 
The values of these vectors are determined 
from an application of Equation 44, 
I 
J, EOE: OR 
Vre + ot, 

from which the numerical value of [, is 
derived. l 

The ,vector diagram of Fig. 110 in- 
cluded in the semi-circle OC,A", which 
applies to the circuit O’A,O, and the 
diagram included in the semi-circle 
OC,A™, which applies to the diagram 
Q'A;O, are both identical with the dia- 
gram included within the semi-circle 
OC,A’, consequently, the current-vector 
diagram of this figure, as bounded by the 
points B'B'B™! is an equilateral triangle. 
Example 21. 

Given: A distributing system such as 
that illustrated diagrammatically in Fig. 
104. Here the generator E' develops an 
electro-motive force of 1,200 volts, the 
generator E" develops an electro-motive 
force of 1,100 volts and the generator 
E! an electro-motive force of 1,000 volts. 
The three machines are operated syn- 
chronously, and their armatures are so 
secured relatively to one another that 
there is a constant phase displacement of 
120 degrees between the electro-motive 
forces which they develop. The gener- 
ators are connected in with three dis- 
tributing lines so as to form a three-phase 
star-connected system. The resistance of 
the line A,O is 15 ohms, and its reactance 
is also 15 ohms; the resistance of the 
line A,O is #3 ohms, and its reactance 
16.6 ohms, while the resistance of the 
line A;O is 22.4 ohms, and its reactance 
11.2 ohms. The machines operate at 60 
cycles per second, and the resistance and 
reactance of their armatures may be 
neglected. 

Determine the values of the currents 
which are set up in the three lines, the 
lag of these currents behind the electro- 
motive forces impressed at the line ter- 
minals, the phase position assumed by 
the three currents relatively to the gener- 
ator electro-motive forces, and, finally, 
the values of the electro-motive forces 
impressed at the terminals of each of the 
three circuits. 
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Science 
Brevities 


Metal Niobium—This metal has lately 
been prepared in the pure state by M. 
Henri Moissan with the aid of the electric 
furnace. The properties of this metal 
have been practically unknown heretofore, 
the metal not having been prepared in the 
pure state except by Roscoe, who obtained 
it as a gray powder. M. Moissan now 
produces a considerable quantity of the 
metal in the electric furnace, starting 
from an American niobite which contains 
niobie and tantalic acids. An alloy of 
niobium and tantalum is first obtained by 
reducing the powdered mineral with car- 
bon in the electric furnace. This alloy is 
crystalline, of a light, gray color, and 
contains about two per cent of combined 
carbon. By a series of reactions the nio- 
bium is separated from the alloy in the 
form of niobic acid, which, after calcina- 
tion, is a pure white powder. To prepare 
the niobium, the acid is mixed with pow- 
dered carbon and pressed into small 
cylinders; a number of these are placed 
in a carbon trough contained in a 
carbon tube, and the whole placed in the 
middle of the electric furnace. A few 
minutes’ heating suffices, with a current of 
600 amperes and 50 volts. The decom- 
position is violent, and as soon as the 
niobic acid becomes fused a lively effer- 
vescence takes place. After cooling, a 
well formed ingot of metallic niobium is 
obtained, which contains from two to three 
per cent of combined carbon. The metal 
has been examined as to its physical and 
chemical properties. It is quite hard and 
scratches glass and quartz easily. It is not 
fused in the oxy-hydrogen flame, and 
therefore its fusing point is above 1,800 
degrees centigrade, but in the electric fur- 
nace it liquefies easily. As to its chemi- 
cal properties, it is found to vary consid- 
erably from most of the other metals. It 
does not decompose water vapor at a red 
heat, and is almost unattacked by acids. 
Hydrochloric and nitric acid and aqua 
regia have no action upon it; hydrofluoric 
and sulphuric acids attack it but slightly, 
but it dissolves rapidly in a mixture of 
hydrofluoric and nitric acids. The gases 
attack it more readily. Heated in fluo- 
rine, it becomes incandescent and gives 
abundant fumes of a volatile fluoride. 
Chlorine attacks it at 205 degrees centi- 
grade, with disengagement of heat, pro- 
ducing a volatile chloride, NbCl, of a 
golden-yellow color. Bromine vapor 
forms a light, yellow sublimate, but iodine 
seems to be without action. The niobium, 
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reduced to powder, and heated in a cur- 
rent of oxygen, takes fire at 400 degrees 
with brilliant incandescence, forming 
niobic acid. When the powdered metal is 
heated in a current of nitrogen to 1,200 
degrees, each particle becomes covered 
with a fine yellow coating of nitride of 
niobium. The action of carbon is some- 
what curious. When the metal is main- 
tained in fusion in the presence of graph- 
ite, it slowly absorbes carbon, which en- 
ters into combination. Niobium does not 
readily form alloys with the other metals. 
Sodium, potassium and magnesium may 
be distilled over it without combining, and 
it does not form an alloy with zinc. When 
heated with soft iron in fusion a small 
quantity enters into combination with the 
iron. The alloy shows an irregular struc- 
ture containing fragments of niobium, a 
combination of the two metals, or, per- 
haps, a double carbide, and pure iron in 
excess. Oxide of chromium is reduced by 
the metal in the electric furnace, and gives 
a brittle alloy of chromium and niobium. 


Fused potash attacks the metal with the 


formation of an alkaline niobate. Chlo- 
rate of potash reacts upon it at a high tem- 
perature with brilliant incandescence, and 
nitrate of potash attacks it with violent 
disengagement of nitrous fumes. The re- 
actions obtained with niobium seem to 
place it apart from the other metals and 
ally it to boron and silicon. 


Roentgen Ray Work—The use of the 
Reentgen rays on the body sometimes 
gives rise to mortification of the skin, 
according to an article in the Comptes 
Rendus. When the tubes are driven 
by influence machines it does not hap- 
pen, but when the activity is reduced, 
the presence of moisture and the nec- 
essity of an earth connection may prove to 
be inconvenient. The difficulty, however, 
would appear to have been successfully 
met by one R. Demerliac, who has found 
that tubes worked by alternate currents 
of high frequency and high tension never 
produce erythema, and that, on the con- 
trary, the rays so obtained possess the 
curative properties recognized in electro- 
therapeutics since the experiments of 
d’Arsonval, Oudin, Dourner and others. 
He therefore employs the Oudin resona- 
tor, which, with certain precautions, may 
be made to work X-ray tubes. They light 
upon connecting them with the upper 
knob of the apparatus. A broad, concave 


cathode and a small anode or an annular 
anode are used. The cathode is joined to 
the resonator, and the anode may be left 
free or put to earth. The discharge is 
most effective when it proceeds in one di- 
rection only. A cathode valve should, in- 
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deed, be useful. The tubes may be brought 
quite close to the skin without risk, and 
thus any loss of penetrative power is 
effectually counteracted. 


Osmium Filaments— A method of making 
incandescent lamp filaments of osmium 
has been found by M. Auer von Welsbach. 
The lamp presents many new features. 
The incandescent lamp is more economical 
the higher the temperature at which the 
filament burns, and as osmium is the 
metal which has the highest fusing point, 
it is found that it can be burned at a 
higher temperature than the carbon fila- 
ment, with consequent economy of energy. 
Although osmium has usually been recog- 
nized as a pulverulent or spongy body, but 
yet, in its hard form the inventor has 
succeeded in making filaments of it, and 
the new lamp is receiving considerable 
attention. It is said to give more light 
for a given consumption of energy, and its 
life is said to be greater than that of the 
carbon filament; the osmium lamp takes 
1.5 watts per candle-power and lasts 600 
hours, even reaching as high as 1,000 to 
1,200 hours. When the bulb has become 
darkened on account of the deposit, it 
may be cleaned easily and cheaply with- 
out having to change the filament or bulb. 
On account of the lower electrical resist- 
ance of the osmium filament the lamps are 
burned at a lower voltage than for car- 
bon filaments; they are at present for 
tensions of 20 to 50 volts. On an al- 
ternating-current system this voltage is 
easily obtained by the use of the proper 
transformers. Another advantage of this 
low voltage is found in its use with accu- 
mulators, as a less number of cells are re- 
required; on account of the diminished 
weight the system promises to be valu- 
able for vehicle and railroad lighting. 
According to the experiments carried out 
by M. Scholz, the lamp has an economy of 
60 per cent over the present lamp. It is 
said that the lamp is already being made 
in capacities from 5 to 200 candle-power. 


Wood Made Fireproof by Electricity— 
Wood is made fireproof by the Noden 
and Bretonneau process, as used at Paris, 
by placing it in a bath of magnesium sul- 
phate. Lead electrodes are used, the one 
being separated from the other by a sail- 
cloth diaphragm. A direct current of 110 
volts is then sent through the wood, with 
the result that the sap is extracted and is 
replaced by a non-inflammable salt. The 
phenomenon is thus explained: 1. Part of 
the sulphate fills up the cells by electro- 
capillarity. 2. There is an osmotic ex- 
change between the sulphate and the salts 
of the sap. Aseptic action. The process 
has been applied with success to paving 
blocks. The treatment lasts for 48 hours, 
the timber being turned over after 24 


hours. The rate of energy is about half 
an electric horse-power at 20 to 30 volts 


per cubic metre. 
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DEVELOPMENT OF THE NERNST LAMP 
IN AMERICA.* 


BY ALEXANDER JAY WURTS. 
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It was in 1897 that Mr. Henry Noel 
Potter, while in the employ of Mr. West- 
inghouse, at Goettingen, became acquaint- 
ed with the Nernst lamp. Early in 1898, 
Dr. Nernst, Mr. Potter and an assistant 
came to East Pittsburgh, at Mr. Westing- 
house’s request, and exhibited the new dis- 
covery. Mr. Westinghouse quickly recog- 
nized its great possibilities and directed 
the writer to prepare for its commercial 
introduction. A happy choice brought Mr. 
Marshall W. Hanks to my assistance. Mr. 
Potter returned to Goettingen to study 
some of the details of the work. In June, 
1899, Mr. Edward Bennett joined us, as 
did also Mr. Frederick M. Goddard a 
month or two later, who had been assist- 
ing Mr. Potter in Germany; but, unfor- 
tunately, in December of that year, Mr. 
Goddard contracted a violent cold, from 
which he never recovered. In February, 
1900, Mr. Murray Charles Beebe joined 
us, and, in August of the same year, Dr. 
Max von Recklinghausen. 

I have thus briefly introduced the char- 
acters who have worked upon the Nernst 
lamp in America, and without whose 
names its history would be incomplete; 
my only regret being that these gentlemen 
are not all present on this occasion to 
share in the pleasure of announcing to the 
American Institute of Electrical Engi- 
neers the results of our work upon the 


Nernst lamp. 
THE GLOWER. 


It is not my purpose to describe the 
details of our experiments, but rather to 
give the results of our work. Let us be- 
gin with the glower, so named to distin- 
guish from the filament of the incandes- 
cent lamp. 

Our standard 220-volt glower is about 
25 millimetres long and 0.63 of a milli- 
metre in diameter. It is made by express- 
ing from a die a dough made of the rare 
earths mixed with a suitable binding mate- 
rial, cutting the porcelain-like string thus 
made into convenient lengths, drying, 
roasting and finally attaching lead wires. 
This sounds very simple, but the making 
of glowers is an art not easily acquired ; 


*A paper read at the Annual Convention of the Ameri- 
can Iastitute of Electrical Engineers, Buffalo, August 23, 
1901. 


Expitanatory Nores — The Hefner unit of candle- 
power bas been adopted in this paper so that ready com- 

risons may be made with results obtained on the Nernst 
amp in European countries. 

Names of parts inthe Nernst Lamp :—The “glower ” is 
the filament or light-givine body. The ‘ ballast" is a 
ateady resistance connected in series with each glower. 
The * holder”’ is the removable piece containing glowers 
and heaters. The ‘‘heater-porcelain” is the porcelain 
disk in the holder immediately back of the heater. The 
** heater-case"’ is a small glass globe used in the eix- 
glower and thirty-glower lamps. 
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it is the result of long and painstaking in- 
vestigation, particularly with reference 
to the terminal connection between the 
glower and the lead wire. This connec- 
tion, as Dr. Nernst made it, consisted of 
a few turns of platinum wire wound 
around each end of the glower, the convo- 
lutions being finally pasted with cement. 
This forms a successful and effective ter- 
minal, but the shrinkage of the glower 
ends, away from the convolutions of plati- 
num wire, sometimes causes the contact to 
deteriorate, resulting in the weakening 
and early destruction of the glower near 
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the terminal. In the Hanks terminal 
these conditions are reversed. A platinum 
bead is embedded in the end of the glower 
in such a manner that any tendency to 
shrink on the part of the glower material 
ean result only in tightening the contact 
and thereby maintaining intimate union 
between the platinum bead and the glower. 
It is, then, a simple matter to fuse lead 
wires to the embedded platinum beads. 
The glower, as you know, is a non-con- 
ductor when cold, becoming, however, a 
conductor when heated. It is also an 
electrolyte; but it may be fairly stated 
that this phenomenon is not clearly, if 
at all, understood. Oxygen, however, 
seems to be necessary, or at least desira- 
ble, for its successful operation. As might 
be expected, no electrolytic action is ap- 
parent when operating with alternate cur- 
rent. With direct current, the electro- 
lytic action is quite marked, resulting in 
a black deposit on the negative end of the 
glower, which spreads gradually from the 
negative toward the positive terminal. As 
this deposit increases, the voltage of the 
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glower changes somewhat, and the candle- 
power and efficiency fall off, owing to the 
poor light-emitting properties of the 
blackened portion. The life of the glower 
on alternating current is about 800 hours; 
with the same glower on direct current it 
is considerably less than this. There are, 
however, radical improvements being 
made in direct-current glowers. 

A glower burns at a higher efficiency in 
its own heat—that is, in a globe—than it 
does in the open air. We shall refer again 
to this feature in connection with the mul- 
tiple glower lamp. The glower is about as 

strong as a piece of 
iam (la porcelain of the same 
w Ea size, and it is difficult 
to break a short sec- 
tion. The terminals 
of a glower give off 
platinum black, which 
deposits on the globe; 
and, although this 
can not be wiped 
off with a cloth, it 
is easily removed in 
a variety of ways, so 
that the globe may 
be considered a per- 
manent fixture in 
the lamp, and for that 
reason may assume 
fancy designs. When 
properly made, the 
voltage of a glower 
changes but slightly 
during its life, the ten- 
dency being to rise 
from two to four per cent in 800 hours. 
For a short time before rupture, the volt- 
age rises rapidly until the glower is 
broken. 

The characteristic of a glower with ref- 
erence to voltage and current is remark- 
able, and has given rise to the necessity of 
a steadying resistance. 
the glower is increased, the voltage across 
its terminals rises, at first rapidly, and 
then more and more slowly to a maximum, 
beyond which it again drops off with in- 
creasing rapidity as the current and re- 
sulting temperature through the glower 
continue to increase. Beyond the point of 
maximum voltage, the decrease in resist- 
ance of the glower is so rapid as to make 
the current difficult of control. In fact, 
without a steadying resistance, such a 
conductor would rapidly develop a short- 
circuit and flash out. The characteristic 
of a Nernst glower is shown in curve 1, 
Fig. 1, the small circle situated near the 
crest of the curve representing the point 
of 1.76 watts per candle in the open air. 

In studying the characteristics of the 
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glower and seeking for methods of opera- 
tion under the best possible conditions, 
we naturally exploited the field in various 
gases including a vacuum, and although 
the experiments in this direction have not 
been exhaustive from a scientific stand- 
point, the results have been negative as 
far as practical results are concerned, and 
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have demonstrated that, for the present, 
at least, there is nothing to be gained in 
this direction. The vacuum curve and 
corresponding air curve are shown in Fig. 
1. Aside from the fact that the vacuum 
has shifted the point of 1.76-watt eff- 
ciency to a much lower voltage and higher 
current density, it will be observed that 
all the points of the curve now lic on one 
side, giving a decreasing difference of po- 
tential for an increasing current. Such a 
condition as this involves the use of a rela- 
tively large steadying resistance, and ren- 
ders the operation of the glower inefficient. 
Fig. 2 shows the nitrogen curve with cor- 
responding air curve, and it will be ob- 
served, as in the case of the vacuum, that 
this gas has also rendered necessary a 
large steadying resistance and has thereby 
lowered the available efficiency of the 
glower. In Fig. 3 we have both the 
oxygen and hydrogen curves to compare 
with the air curve. It is interesting to 
note how closely the oxygen and air curves 
compare with each other, while the hydro- 
gen curve shows characteristics similar to 
that of the vacuum curve requiring a large 
steadying resistance. 

There is an interesting phenomenon 
connected with glowers operating in a 
space free from oxygen, and which seems 
to be especially pronounced when operat- 
ing in a vacuum. Where oxygen is ex- 
cluded, the glower seems to be sluggish 
and to respond but slowly to changes in 
line voltage. The curves in Fig. 4 show 
this sluggish action in a vacuum. ‘The 
line voltage is indicated by a dotted line 
in the upper part of the diagram, begin- 
ning with 270 volts. The upper solid 
curve shows the change of current value 
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during a lapse of time indicated in min- 
utes; while the lower curve shows the 
change in voltage on the glower during the 
same interval. Previous to this test the 
glower had been run at 0.25 of an ampere 
for half an hour, after which the line volt- 
age was raised 20 volts and the current 
values and differences of potential on the 
--- glower were taken at 

= i= intervals for 10 min- 
utes, resulting in the 
curves shown. Short- 
ly after the comple- 
tion of this test, the 
line voltage was low- 
ered 20 volts, when 
the glower again ad- 
justed itself slowly 
to the new conditions, 
and returned to its 
original current and 
difference of poten- 
tial. In air, the glower would have re- 
sponded almost immediately to similar 
changes in line voltage. It is likely that 
the slight changes in both cases after the 
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first minute are largely, if not entirely, 
due to the temperature correction of the 
resistance that was connected in series 
with the glower. 

STEADYING RESISTANCE OR BALLAST. 

The advantage to be gained by the use 
of a steadying resistance which would 
enable the glower to be operated efficiently 
at a point on or beyond the crest in the 
characteristic curve was well recognized. 
To accomplish this under all conditions 
of commercial use, and with as little loss 
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as possible under normal conditions, the 
steadying resistance should have as large 
a positive temperature correction as possi- 
ble and this temperature correction should 
always be immediately available. For ex- 
ample, if the glower were operated on or 
beyond the crest of the characteristic, the 
current could obviously be controlled by a 
sufficiently large steadying resistance hav- 
ing no temperature correction, but such 
resistance would very materially decrease 
the net efficiency of the glower. On the 
other hand, if the resistance is assumed to 
have a high temperature coefficient, the 
necessary steadying resistance under nor- 
mal conditions may be very much less 
than when no temperature correction is 
present, and then should there be an in- 
crease in electro-motive force above nor- 
mal, the corrective power of the steadying 
resistance would be brought into play to 
check any abnormal ‘flow of current 
through the glower; in other words, to 
take up the additional voltage. As already 
stated, however, the temperature correc- 
tion should be immediately available, for 


+ 
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if it were not, the glower would “shoot 
over” when lighting above the normal 
pressure, that is, take more current at the 
start than it would a little later after the 
temperature correction of the steadying 
resistance had asserted itself. The same 
would also be the case with any sudden 
increase in the electro-motive force ap- 
plied to the glower, unless the corrective 
power of the steadying resistance were im- 
mediately available to check the current 
flow. 
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Mr. Potter has designed a steadying re- 
sistance or “ballast,” as he has named it, 
which is certainly unique in construction 
and which meets in a very effective manner 
the peculiar requirements of the glower. 
Iron wire is used on account of its high 
temperature correction, and by properly 
mounting this in a small glass tube filled 
with some inert gas, he has secured a 
ballast having at once a high corrective 
power with minimum resistance under 
normal conditions, and oxygen being en- 
tirely excluded the wire can readily be 
worked throughout the entire high cor- 
rective region without danger of destruc- 
tion. This remarkable characteristic of 
the ballast is well shown in Fig. 5, from 
which it will be noticed that for a 10 per 
cent rise in current, the resistance of the 
ballast increases 150 per cent, so that a 
glower thus protected becomes at once 
operative throughout a wide range. 

THE HEATER. 

As already stated, the glower is a non- 

conductor when cold, becoming, however, 


a conductor when heated. For practical 
service in a lamp, therefore, it is necessary 
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that some means be provided for heating 
the glower and bringing it to a conducting 
temperature. This topic could well form 
the subject of a paper by itself, but time 
will permit me to review but briefly the 
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developments made in this direction. 
Some of the lamps which Dr. Nernst 
brought with him from Europe were fitted 
electric heaters, while others were in- 


al 
PE AE 


243 


most desirable material for this purpose. 
The actual expense, however, is not so 
serious, because when the platinum heater 
is burned out, the value of the scrap is 
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tended to be heated 
by an alcohol lamp or 
even by a match. The 
further refinements of 
the lamp imposed new 
and severe require- 
ments upon the heater. 
It is, therefore, espe- 
cially gratifying that 
6( we can announce the 
construction of a sim- 
ple, satisfactory and 
effective heater, suited 
to the requirements of 
the latest forms of the 
lamp. The glower is 
lighted at a tempera- 
ture of about 950 de- 
grees centigrade, and 
it will be readily ap- 
parent that to acquire 
such a temperature 
0 quickly and without 
rapid destruction of 
the heater and adja- 
0 cent parts, renders 
the selection of the 
materials a very seri- 
D ous problem. Plati- 
num for the heater 
seems an undesirable 
expense in a oneal lamp, and, al- 
though many attempts have been made to 
devise a cheap mineral heater, platinum 
still holds its own as the least expensive, 
the most durable, and, altogether, the 
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nearly 90 per cent of the original cost, 
and as the labor is almost negligible, the 
running cost of the heater is small. 

As now constructed the heater consists 
of a thin porcelain tube overwound with 


a fine platinum wire pasted with cement, 


the latter serving as a protection to the 
platinum wire from the intense heat of 
the glowers. These tubes are wound for 
110 volts and are connected in pairs of 
two in series according to the service, the 
one, two and three-glower lamps taking 
one pair, and the six-glower two pairs. 
These heater tubes are mounted on a porce- 
lain support in such a manner as to afford 
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easy access for repairs without removing 


the glowers. The life of the heater when 
running continuously is about 200 hours, 
or 133 hours when the current is turned 
on and off 4,000 times at regular intervals. 
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. Inasmuch as the heater is not called into 
service for more than about 30 seconds to 
light the glowers, this would indicate a 
practically infinite life. In actual serv- 
ice, however, the heater remains in close 
proximity to the glowers and the high 
temperature to which it is thereby sub- 
jected causes a material decrease in its 
life. Nevertheless, the life of the heater 
is surprisingly long, probably several 
thousand lamp-hours. The average life, 
however, can not be definitely determined 
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until a large number of lamps have been 
operated over a very considerable period 
in general commercial lighting. 

CUTOUTS. 

An automatic lamp requires a cutout to 
disconnect the heater from the circuit as 
soon as the glower shall have lighted. 
This is another one of those details that 
Dr. Nernst developed and exhibited in 
some of his early lamps, but which we 
have sought to still further perfect and 
to adapt to the special types of lamp which 
we have constructed. The cutout includes 
a coil, a moving member and a contact, all 
of which must function at a temperature of 
about 110 degrees centigrade, without pos- 
sibility of failure. The coil must therefore 
be heat-proof, the contact must not weld 
and the moving member should not hum 
on alternating current. These require- 
ments are severe, but they have all been 
met in a most effective and satisfactory 
manner by embedding the coil in cement, 
bv making the contact of silver, and by 
suspending the moving member from a 
single point of support. 

The latter feature of the cutout is il- 
lustrated in Fig. 6; 1 is the coil; 2 the 
core; 3 the armature or moving member, 
which is round in section; + is a silver 
band, which makes contact by gravity with 
two silver wires not shown, forming a V; 
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5 is a strip of sheet steel, 0.007 of an inch 
thick, which is inserted into the armature 
and securely held by a pin; 6 is a small 
steel rod or support for the armature; 
and 7 is a hole in the steel strip 5, some- 
what larger in diameter than the pin 6, 
so that when the armature is attracted 
by the magnet, there is practically only a 
single point of contact between the strip 
5 and the supporting pin 6. This con- 
struction has resulted in a cutout which 
entirely avoids the humming sound so 
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persistent in the ordinary types of alter- 
nating-current apparatus. 
LAMPS. 
The lamps thus far developed are in- 
dicated in the following table: 
Number of 


Candle-Power. Voltage. Glowera. Style 
50 110 1 Indoor 
50 110 1 Outdoor 
50 220 1 Indoor 
50 220 1 Outdoor 
100 220 2 Indoor 
170 220 3 Indoor 
400 220 6 Indoor 
400 220 6 Outdoor 
2,000 220 30 Indoor 


The main features are the same in all. 
The indoor lamps are provided with orna- 
mental spun brass housings; the outdoor 
lamps with neat japanned cast-iron hous- 
ings. Single-glower lamps have single- 
pole cutouts, whereas all the multiple- 
glower lamps are provided with double- 
pole cutouts, the reason for this difference 
being that the extremely high temperature 
in the immediate neighborhood of a num- 
ber of glowers tends to establish leakace 
currents between the glowers and heaters, 
unless the latter be entirely disconnected 
from the circuit. 

We will examine in detail the six-glower 
lamp as typical of all the others. This 
lamp is suspended from an eye-bolt, which 
being removed, allows of immediate access 
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to the inner parts. On removing the 
housing, we find that the ballasts are 
placed in a semi-circle around the cutout, 
the arrangements of the parts being such 
as to make all easy of access. The 
connections are made with small alumi- 
num plugs on the ends of the inter- 
connecting wires which avoid the many 
familiar inconveniences associated with 
set screws. All the parts are mounted 
on porcelain; in fact, there is no combus- 
tible material whatever in the lamp. The 
heaters and glowers are attached to a re- 
movable piece or “holder,” the design be- 
ing such that the heaters backed by a 
porcelain disk are immediately above the 
glowers, resulting in the following ad- 
vantages: Stagnation of heat from the 
heater, thereby lighting the glowers in 
minimum time; no shadows, nearly all 
the light being thrown downward, where 
it is ordinarily most desired ; stagnation of 
heat from the glowers, whereby the latter 
are run in their own heat and therefore 
at a higher efficiency than they would 
otherwise. The glowers and heaters are 
attached to the binding-pcsts of the holder 
by means of small aluminum plugs, so 
that the perishable members are always 
easily and conveniently interchangeable. 
The holder is provided with nine contact 
prongs, which, when the holder is pushed 
up into the lamp, automatically make the 
desired connections. These are shown in 
Fig. 7; 1 and 2 represent the line ter- 
minals; 3 the actuating coil; 4 and 4 the 
double-pole cutout; 5 the heater; 6 the 
glowers; and 7 the ballasts, there being, 
of course, one ballast for each glower. 
A small glass globe, called the “heater- 
case,” is held by spring clamps around the 
glowers, the function of which is to retain 
the heat and thereby decrease the time of 
lighting as well as increase the efficiency 
of the glowers. In service, the “heater 
porcelain,” which is the porcelain disk im- 
mediately above the heater, becomes coated 
with a thin layer of platinum black, unless 
measures are taken to prevent it, and this 
not only decreases the illuminating power 
of the lamp, but if not removed, will, in 
course of time, become conducting and 
cause leakage of current. No simple 
means have been discovered for removing 
the platinum black from the porcelain 
surface. This difficulty, nevertheless, has 
been avoided by coating the surface of the 
porcelain with a thin layer of white paste. 
which may be easily removed with a stiff 
brush or scraper. The platinum black 
now deposits on this coating, both of 
which may be removed together, leaving 
the fresh, white surface of the original 
porcelain to be recoated for further serv- 
ice; but even should the platinum black be 
allowed to accumulate, all danger of leak- 
age currents is avoided by surrounding the 
holes through which the lead wires pass 
by small annular rings or grooves, it hav- 
ing been discovered that the platinum 
black will not deposit in these small 
spaces; the continuity of the ‘platinum 
black surface between the lead wires 1s 
thereby interrupted. For higher candle- 
powers, the six-glower holder is used as 
a unit and this may be multiplied to any 
desired limit. 
(To be continued.) 
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Electrical 
Patents 


During this day and age microbes and 
disease germs, antiseptic devices of all 
kinds have been devised, and naturally in- 
ventors have turned their attention to tele- 
phones and similar instruments employed 
by the public generally. Perhaps the sim- 
plest as well as the most efficacious device 
is an antiseptic mouthpiece for tele- 
phones and the like recently patented by 
Mr. Adam Bergman, of Sacramento, 
Cal., which embodies a simple structure 
in the form of an attachment that can be 
applied to any well-known form of in- 
strument. The attachment is made of 
two sections, which are screwed together, 
one being in the form of a neck that is 
attached to the instrument, the other hav- 
ing the usual flaring mouth. The anti- 
septic material, which is preferably for- 
maldehyde, is placed upon an absorbent 
disk that resembles in all respects ordinary 
blotting paper, this disk being perforated 
and located across the passageway, and 
held in place between the two sections of 
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the attachment. The fumes of the for- 
maldehyde, which is a well-known germi- 
cide, permeate the mouthpiece, and de- 
stroy any disease germs which may be 
cxhaled by a person using the same. As 
these disks cost comparatively little, they 
may be changed as often as the impreg- 
nated solution becomes weakened. 

A new lubricant for commutators has 
been protected by a recent patent issued to 
Mr. William Joncs, of San Francisco, Cal. 
The compound consists of paraffin wax 
and graphite, to which is added a small 
quantity of spermaccti. In preparing 
the compound, the materials are taken at 
the ratio of five pounds of paraffin wax 
and three pounds of graphite, which are 
boiled together for about one and one-half 
hours at a temperature that is made as 
high as possible without burning the ma- 
terial. During this boiling a heavy black 
smoke is given off for an hour or more, 
after which the mixture boils quite color- 
less. This latter is continued for 15 or 20 
minutes, whereupon a small amount of 
spermaceti is added, the mixture is then 
cooled in molds in the form of sticks of 
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suitable size, and is ready for the market. 
The inventor states that he has been ex- 
perimenting on the compound for some 
time, and found that while paraffin and 
graphite mixed together without boiling 
lubricate the commutators, they create a 
great deal of sparking at the brushes. 
This sparking he claims is due to the sub- 
stance which is given off in the form of 
heavy black smoke above referred to, for 
the resultant product after the boiling 
creates no sparking except that which is oc- 
casioned by the defects in the commutator. 
The reason for adding spermaceti is to 
make the compound adhesive, as without 
it the lubricant is brittle and will not 
stick to the commutator. 

Mr. Nils O. Lindstrom, the well-known 
inventor, who resides in New York city, 
has devised another improvement on an 
electric elevator controller. The inven- 
tion is designed to quickly overcome the 
momentum of the actuating machine after 
the main circuit has been opened to stop 
the car. It is obvious that in cars travel- 
ing downward the tendency of the actuat- 
ing machine to run after the circuit is 
opened to stop the car is greater than it is 
when the car is traveling upward, because 
in the former case gravity helps to keep 
the machine in motion, whereas in the 
latter case gravity acts against the ma- 
chine and helps to stop it. In overcounter- 
weighted elevators it is difficult, if not im- 
possible, to ascertain whether the car with 
a given load in traveling up or down will 
aid the actuating machine in overcoming 
its momentum or will tend to increase the 
momentum, because it is not known 
whether the actuating machine is lifting 
the car or the counterweight. For in- 
stance, when the car is coming down with 
no load it is lifting the counterweight, so 
that in stopping, gravity acting upon the 
counterweight would aid the actuating 
machine in overcoming its momentum. 
On the other hand, if the car were de- 
scending with a heavy load gravity would 
increase the momentum of the machine. 
Hence it is desirable to provide an auto- 
matic device which will act properly un- 
der all conditions to overcome the inertia 
of the machine. Such a device must not 
stop the car too suddenly when gravity is 
promoting the stop, and not too slowly 
when gravity is tending to retard the stop. 
In accordance with the invention, a cir- 
cuit is provided across the brushes of the 
actuating machine, which circuit is closed 
automatically when the main circuit of 
the actuating machine is opened to stop 
the car. This circuit contains a resistance 
and a solenoid in series, the latter adapted 
to cut out the resistance when the flow of 
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current in the circuit is sufficiently great. 
When the main circuit is opened under 
conditions which would tend to keep the 
actuating machine running, as when grav- 
ity is promoting momentum, the current 
generated in the circuit is so great as to 
cause the solenoid to cut out the resistance 
at once, whereupon the heavy current 
then flowing will quickly consume the 
momentum of the machine and the eleva- 
tor car will be stopped within a predeter- 
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ELECTRIC ELEVATOR CONTROLLER. 


mined short time. On the other hand, 
when the main circuit is opened under 
conditions which would tend to overcome 
the momentum of the machine, as when 
gravity is against the momentum, the 
current generated in the circuit is not 
sufficient to cause the solenoid to cut out 
all, if any, of the resistance, and the 
momentum is overcome largely by the 
prevailing mechanical conditions, which 
bring the car to a stop in substantially the 
same time as under the previously de- 
scribed electrical conditions. Arrange- 
ments are made for the gradual cutting 
out of the resistance in order to avoid 
too sudden stops, and this is further pro- 
moted by the use of an air cushion, which 
retards the final movement of the device 
which cuts out the resistance. 
P n 
A wireless telegraphic apparatus has re- 
cently been put up both at the Takeshiki 
Japanese naval station in the Tsushima 
Islands and at the Shishi Cape in Naga- 
saki Prefecture, so that direct communica- 
tions between the two points by means 
of this apparatus are now being carried 
on. Several experiments conducted be- 
tween the two spots are said to have been 
a success in every case. 
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The Toledo and Monroe Railway. 


A Modern Example of High-Speed Interurban Electric Railway Construction. 


HE cities of Detroit and Toledo are 
both situated at the western ex- 
tremity of Lake Erie and are sep- 

arated by a distance of about 55 miles. 
The first step in their connection by elec- 
trical railway has been taken in the con- 
struction of the Toledo & Monroe Rail- 
way, covering somewhat more than one- 
third of the total distance, which was fin- 


if 


Gh, 
Z. 
| 


A 


ee 
oI 
© 
EN ESN 


s RENN FNN £ 
—| Ea ` 
pe 


While this is at one end of the pres- 
ent line, it will be not very far from 
the middle of the complete line to De- 
troit, and this point also enjoys the ad- 
vantage of an abundance of condens- 
ing water from the river and good 
facilities for coal supply. The power 
station is well shown both in its exterior 
and interior by the accompanying repro- 
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working pressure of 160 pounds, are now 
operated at 135 pounds. Hand-stoking 
with West Virginia slack is the method of 
firing, the draft being controlled by auto- 
matic damper regulators of the Spencer 
pattern. Along the fire-wall runs the 
main steam header to which the boiler | 
steam is led by curved pipes. Two Blake 
single boiler feed pumps are arranged for 
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PLAN OF THE TOLEDO & MONROE ELECTRIC RAILWAY’s POWER STATION. 


ished April 4, 1901. This line, in addi- 
tion to being of interest as a link in the 
electrical system which will soon probably 
extend the length of the southern and 
western shores of Lake Erie, has addi- 
tional interest as being an example of 
modern construction in every particular. 
It closely approximates steam railroad 
service in the speed, weight and frequency 
of its trains, and in the character of its 
road-bed and equipment. 

For a number of reasons the situation 
of the power-house was made at a point 
near the River Raisin, in Monroe, Mich. 


duction of a photograph of the building 
and the sectional elevation and ground 
plan. 

The power-house itself is a brick build- 
ing, 150 by 109 feet in ground plan, and 


situated about 250 feet from the river. 


A division wall of brick separates the en- 
gine and boiler rooms from one another, 
making these two enclosures each 150 by 
54 feet. The boilers will eventually be 
five in number, the present installation 
consisting of three units, each of nominal 
400 horse-power, of the Babcock & Wilcox 
type. These boilers, while built for a 


feeding, these being so connected as to 
work either through one or more feed- 
water heaters or directly into the boiler. 
The auxiliary heater is heated by exhaust 
from the exciter engines and pumps while 
the main heater is, of course, heated di- 
rectly by the main exhaust. A governor 1s 
attached to the feed pumps so as to throt- 
tle the steam supply at a certain limiting 
pressure. Both city water and river water 
are available for feed purposes. 

From the tops of the boilers runs an 
expanding steel smoke header to a steel 
stack, 9 feet in diameter at the bottom 
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and 6 feet at the top and 165 feet high. 
This stack is of very solid construction, 
lined with fire brick, and is elaborately 
and firmly fastened by anchor bolts to a 
concrete foundation. This foundation, 
like all the others in the building, has 
been carried down to bedrock. 

All of the steam piping and feed-water 
piping are made of extra heavy pipe, the 
valves employed being of the Chapman 
type, while the whole of the piping and 
heaters are covered with sectional asbestos 
felt made by the H. W. Johns Company. 
The feet-water heaters are of the Goubert 
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cycle Westinghouse generator of the re- 
volving field pattern. This machine gen- 
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Boston, and running at 400 revolutions 
per minute. The rotary converter in- 
stalled in the power plant is of the stand- 
ard Westinghouse type and is rated at 200 
kilowatts. 

The power-house switchboard is of the 
usual standard pattern, and is made of 
Vermont blue marble, two inches thick, 
supported in an angle iron frame. 

Directly above the switchboard, on a 
gallery of iron and concrete construc- 
tion, rest three 135-kilowatt self-cooling 
oil-insulated transformers, there being on 
the gallery room for nine more of the 
same ize. On both primary and second- 
ary the transformers are del- 
ta connected, the connection 
being intermeshed so that 
any transformer can quick- 
ay ly be cut out for repair, the 
-r A plant working with the re- 
— maining two. A reservoir 
in the basement contains 
the special transformer oil 
which is used, this being 
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CROSS-SECTION OF POWER STATION THROUGH ENGINE AND BOILER Rooms. 


type, and the condenser, of the duplex 
vertical air pump and jet pattern, is of 
Blake manufacture. 

The engine installation will comprise 
in the future four units, of which, at 
present. only one is in place. This is an 
18 by 36 by 42-inch compound heavy-duty 
Hamilton-Corliss engine, made by the 
Hooven, Owens & Rentschler Company, 
of Hamilton, Ohio. This engine, running 


erates current directly at 380 volts, which 
is the proper pressure for feeding rotary 
converters designed to give 600 volts on 
the direct-current side. For the distant 
distribution this pressure is stepped up by 
means of oil transformers to 15,000 volts A 
for the near sections of the line the cur- 
rent goes directly to the rotary converter. 
For exciting the generating set a 1714- 
kilowatt Westinghouse six-pole engine-type 
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Car-BARN OF ToLEDO & MONROE ELECTRIC RAILWAY. 


at a speed of 100 revolutions per minute, 
is rated at 600 horse-power. It is direct- 
coupled to a 400-kilowatt, three-phase, 25- 


125-volt direct-current machine is used, 
direct-coupled to a vertical engine made 


by the B. F. Sturtevant Company, of. 


piped to the transformer cases. The latter 
are all connected electrically with one an- 
other and grounded. 
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SECTION OF STRAIGHT TRACK, SHOWING BALLAST. 


In another gallery are the circuit-break- 
ers, one for each high-tension feeder. 
Choke coils and lightning arresters are x] pi 
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stalled in an upper gallery, to which the 
wiring runs without loops directly from 
the switchboard. 

The power-house lighting is done by in- 
candescent lamps working on the exciter 
current and enclosed arc lamps burning 
from the direct current furnished by the 
rotary converter. The electric light wir- 
ing is very carefully insulated and every 
precaution has been taken at the station 
to guard against fire. The floor of both 
engine and boiler rooms consists of con- 
crete set in iron framework. 

Along the line, which is about 21 miles 
in length, extends the high-tension feeder 
to a single substation located about one- 
third of the way from Toledo. This sub- 
station is shown in one of the illustra- 
tions and consists of a square brick build- 
ing containing the necessary switchboard 
and two rotaries, together with three 
transformers, these being of the same 
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the back of the building are the lightning 
The high- 


arresters and circuit-breakers. 
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one-half inch thick, inserted through a 
stone block. 


SUBSTATION No. 1, TOLEDO & MONROE ELECTRIC RAILWAY. 


OVERHEAD CONSTRUCTION ON CURVES, TOLEDO & MONROE Exnrctric RAILWAY. 


The car house, of the usual pattern, 
which is shown in one of the illustrations, 
is situated near the power-house. 

The pole work along the railway line 
is of two classes. From the power-house 
to the substation, 12 miles, the poles are 
of Georgia pine, sawed octagonal, each 45 
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LIGHTNING QRRESTER EVERY HALF MILE. 

BARB WIRE LIGHTNING PROTECTION GROUNDED 
EVERY FIFTH POLE. 

FEED TAPS EVERY TENTH POLE. 

BRIDLED EVERY MALF MILE. 

MEAD GUYED EYERY MALF MILE. us 

TELEPHONE WIRES TRANSPOSED EVERY FIVE POLES. 


SECTION OF TRACK AND PoLE-LINE. 
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sizes as the corresponding apparatus at tension leads come into the building fect long; beyond the substation the poles 


the power-house. In a low gallery at 


through clear glass tubes two feet long and 


are only 30 feet long, since at this point 
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they have to carry only the trolley and 
feed wires, while between the power-house 
and substation they carry also the high- 
tension transmission line. All of the 
poles are set six feet deep, with a concrete 
topping which insures great rigidity and 
renders the use of guys unnecessary, even 
on curves. Every tenth pole is guyed, 
however, by head and bridle guys. The 
illustrations show the arrangement of one 
of the poles carrying the high-tension and 
railway wires. The pins are set so that 
the three wires of each high-tension cir- 
cuit form an equilateral triangle with 24- 
inch sides. Boch porcelain insulators of 
the six-inch size are used, these being 
carried on wooden pins and double- 
braced cross-arms, as shown in the illus- 
tration. In the city of Monroe, the high- 
tension feeders are No. 0000 size, but be 
yond they are of No. 0 size. All of the 
low-tension feeders are of No. 0000 cop- 
per. Of these there are two from the 
power-house, one extending two miles and 
the other connecting the power-house with 
the substation. At the latter point three 
feeders emerge, one going two miles north, 
one two miles south, and a third four and 
one-half miles south. On none of the 
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THE ToLtepo & Monroe Raitway Power-Hovse. 


wires is any insulation attempted except in 
the city, where a weather-proof covering 
is provided. For the feeders green glass 
insulators are used, and at every twen- 


tieth pole a tap extends to the trolley 
wires. Lightning arresters of the Garton 
railway type are placed also at every twen- 
tieth pole, while along the top of the pole 


IN THE ENGINE ROOM 


OF THE ToLEDO & Monroe ELECTRIC RAILWAY STATION. 
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line is stretched a barbed iron wire, 
grounded at every fifth pole. This ground 
is connected not only with the rails in the 
usual way, but also with a tinned copper 
plate two feet square set five feet deep. 

A private telephone line is carried on 
the same poles on insulators mounted on 
iron brackets, this line being transposed 
about six times per mile to eliminate in- 
duction troubles. 

The trolley lines are carried by gas-pipe 
extension brackets bolted through the 
poles. While the line of the railway it- 
self is single a double trolley line is 
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give adequate drainage. The sharpest curve 
is only six degrees, while the heaviest 
grade on the line is only 1.67 per cent. The 
track is very nearly straight for its whole 
distance and the country is exceptionally 
flat and well suited for railroad construc- 
tion. 

All of the culvert and bridge abutments 
on the track are of concrete with a steel 
super-structure. Road crossings are pro- 
tected by iron cattle guards and no rail- 
roads are crossed at grade. The line 
throughout runs on a private right of way. 

The rail-connecting bonds are applied 
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speed from end to end of the road is 30 
miles per hour, this requiring a maximum 
running speed between stations of 45 
miles per hour. The cars are heated 
by electric heaters made by the Ameri- 


can Electric Heating Corporation, of 
Boston. 

The road was designed and built by 
Messrs. J. G. White & Company, New 
York, and is justly regarded as an ad- 
mirable example of modern interurban 
railway construction. 


Towing by Electricity in England. 
Towing by electricity along the river 
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used, each wire being of No. 00 hard 
draw copper, this greatly facilitating the 
passage of cars at turnout points where 
one of the trolley wires remains over the 
main track, while the other runs out over 
the turnout track. The suspension insu- 
lators and other overhead fittings are of 
the types made by the Ohio Brass Com- 
pany. | 

The track is laid with 70-pound T 
rails, furnished with continuous rail 
joints made by the Continuous Rail Joint 
Company, on oak and cedar ties two feet 
between centres. It is ballasted through- 
out with broken limestone and is main- 
tained at a general height of about two 
feet above the surrounding country to 


under the angle plates and the two rails 
of the single track are cross-connected at 
frequent intervals. It has not been con- 
sidered necessary to provide any full cop- 
per return. 

At present the rolling stock consists of 
seven cars, of which one is for freight 
alone, one is a combined baggage and 
passenger car, one a chair car and four 
ordinary passenger cars. The latter, 
which were built by the Jewett Car Com- 
pany, of Newark, Ohio, are each 40 feet 
long and have a smoking compartment 
at the forward end. Each car is equipped 
with four 50-horse-power Westinghouse 
motors with incandescent arc head-lights 
and power brakes. The regular schedule 


banks in England is quite a novel appli- 
cation of electric power. The experiment 
is to be tried, however, in the northern 
suburbs of London. The River Lea, which 
runs through Walthamstow, Tottenham, 
Enfield and numerous other places in that 
district is quite a busy little river with 
considerable barge traffic and it is now 
proposed to develop this traffic and stimu- 
late manufacturing industries along the 
river banks by introducing a system of 
electric towing. It is stated that no elec- 
trical apparatus whatever will be used on 
the barge itself, which is to be connected 
by rope with an electrically propelled ve- 
hicle on the path working on the overhead 
trolley system. l 
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The American Institute of Electrical 
Engineers’ Annual Meeting—IlI. | 


Concluding Sessions of the Annual Convention at Buffalo—Highly Interesting and Valuable 


mecting of the American Institute 

of Electrical Engineers, at Buffalo, 

were full of interest and animated discus- 

sion. The proceedings in detail follow: 
THURSDAY, AUGUST 22. 

The meeting was called to order 
promptly by President Steinmetz, the 
first paper on the programme being read 
by Mr. W. S. Aldrich. This was entitled, 
“The Performance of an Artificial 40- 
Mile Transmission Line.” This line 
closely represented an actual line, and the 
experiments upon it were largely to dem- 
onstrate that phase displacement is the 
worst enemy to good regulation. The de- 
tails of research into the effect of phase 
displacement upon transformer voltage 
ratio were explained and the apparatus de- 
scribed at length. 

The arrangement adopted yesterday— 
that papers be read in abstract in accord- 
ance with the programme and discussed 
in bulk afterward—was again made. The 
second paper was read by Dr. F. A. C. Per- 
rine and was entitled “Elements of De- 
sign Particularly Pertaining to Long-Dis- 
tance Transmission.” This paper appears 
in full in this issue of the ELECTRICAL 
REVIEW. 

The next paper in the list was entitled 
“The Induction Motor and the Rotary 
Converter and Their Relation to the 
Transmission System,” and was read by 
Mr. Charles F, Scott. It was an interest- 
ing comparison of the relative merits of 
synchronous and non-synchronous motors. 

Mr. Steinmetz then read his paper en- 
titled “Theoretical Investigation of Some 
Oscillations of Extremely High Potential 
in Alternating High-Potential Transmis- 
sions.” An abstract of this valuable paper 
will be given in a later issue. 

On account of the absence of Mr E. W. 
Rice, Jr., President Steinmetz read his 
paper entitled “The Control of High-Po- 
tential Systems of Large Power.” This 
will appear in a later issue. l 

Mr. Shepherd described some interest- 
ing conclusions from Dr. Perrine’s paper. 
One is that a solid conductor is preferable 
to a cable; another, that aluminum is 
preferable to copper, on account of its 
greater size, after a certain point of volt- 
age is passed. 


f: concluding days of the annual 


Papers and Discussions. 


Mr. Fisher described some tests to de- 
termine the effects of capacity in cables. 
He concluded that the flattening of the 
voltage curve due to capacity shown by 
Dr. Perrine was sometimes rather a sharp- 
ening, as he had noticed contrary results 
from those described. 

Mr Emmett said the necessity implied 
in Mr. Scotts paper for designing gen- 
erator, line and translating device as a 
unit was a limit to the usefulness of elec- 
tric systems, and that he did not think 
the troubles referred to, when such a uni- 
fied design was not made, were at all 
serious in practise. Rotaries and induc- 
tion motors are working all over the world 
on all sorts of circuits, he said, and seem 
to be as “rugged” as other types of ma- 
chinery. Mr. Emmett also spoke of insu- 
lation, and especially of the break-down 
strength of air. Overtones of the ordinary 
waves do not last long enough or have 
enough energy to rupture transformer 
insulation. Tremendous manifestations 
of energy have taken place on transmission 
lines, but rarely short-circuits in trans- 
formers. 

Dr. A. E. Kennelly said, concerning Mr. 
Scott’s paper, that there was a certain 
harshness shown to our old and useful 
friend, the synchronous motor. He be- 
lieved both the availability and flexibility 
of systems would be bettered by using a 
variety of apparatus. Dr. Kennelly made 
a plea for the suppression of the term 
“rotary” in connection with synchronous 
converters. He spoke of the interest of 
Steinmetz’s paper as showing how impor- 
tant the evanescent terms of the general 
equation of alternating current can be- 
come. 

Mr. Steinmetz said, concerning Mr. 
Scott’s paper, that he could not agree with 
the first part. For small motors the in- 
duction type is certainly preferable. He 
believed that there is no occasion ever to 
use an induction motor where one of the 
synchronous type can be employed. Mr. 
Steinmetz then .took up various parts 
in Mr. Scott’s paper, discussing it at 
length. He defended the synchronous 
motor and showed how it was of great 
practical importance to have these motors 
on the average circuit on account of the 
regulation possible through their agency. 


Mr. Steinmetz said that he had no use for 
wave-shape explanations of troubles with 
electrical apparatus, as his long experience 
has never shown this reason truly to ex- 
plain such difficulties. The difficulty of 
operating synchronous apparatus depends 
very largely on the frequency. The syn- 
chronous motor has, in large sizes, rather 
the higher efficiency of the two, and can 
be built for very high potentials. The 
joint efficiency of step-down transformer 
and induction motor is much less than that 
of the synchronous motors, and the wider 
air-gap of the synchronous machine adds 
greatly to its mechanical stability. 

Dr. Perrine spoke of his experience in 
operating both kinds of motors. He 
agreed with Mr. Steinmetz that no 
induction motor had been made using 
so little as one and one-half times 
running current for starting, and cited 
some cases in point which were very 
interesting. In California one of the 
earliest and most successful transmission 
plants ig using synchronous apparatus 
throughout. The concensus of opinion 
among operating engineers on the Pacific 
slope was that it was preferable to use 
synchronous machines for large units. 
Another important point is that the syn- 
chronous motors can be used as dynamos. 
During a recent long drought in Cali- 
fornia, nearly every such motor in the 
state was running, steam driven, as a 
dynamo, thus saving the installation of 
much duplicate apparatus. 

Mr. L. B. Stillwell said his experience 
had Jed him to prefer induction motors. 


` Converters are, of course, necessarily syn- 


chronous machines. The power factor 
can be held better with the synchronous 
apparatus, but this, he thought, was their 
largest advantage. To avail of this skilled 
attendance is very necessary. He de- 
scribed the conditions of the Niagara line 
and stated that it was hard to find 
good enough men for the work at the 
wages that could be paid. He could not 
agree that the induction motor was a bad 
piece of apparatus, Short-circuits are in- 
evitable, on any system, but the troubles 
due to them can be localized if the oper- 
ating machinery is such as not to drop out 
of step instantly. As to wave form, the 
Niagara company has never had any 
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troubles due to this, although it is well 
known that the form of their waves is 
unusual. 

Mr. Oberlin Smith referred to the 
growing importance of individual ma- 
chine operating motors. For this work, 
if the alternating current is to be used, in- 
duction motors must naturally be adopted. 

Mr. R. D. Mershon spoke of the work 
at Telluride, Col. Leakage, he said, was 
there discovered to be in proportion in- 
versely to the radius of the wire employed. 
Roughening of the conductors by weath- 
ering adds largely to the effect. He leans 
toward the induction motor, but believes 
that each type has its uses. 

M. Paul Janet, delegate from the 
Société Internationale, in response to an 
invitation from the president for his views 
on the subject, said he was deeply inter- 
ested in the fine paper of Mr. Steinmetz, 
and had noted some of the same effects of 
voltage increase. He cited a case of a 
6,000-volt transmission in France in 
which cables had been fractured several 
kilometres from the station by this effect. 
Accidents, however, are the most instruc- 
tive phenomena that can happen, said M. 
Janet. He described an accident on a 
12,000-volt, three-phase line containing a 
synchronous motor. The circuit was op- 
ened and the motor, running for a few 
seconds as a generator, gave out a current 
which resulted in a fatal accident. He 
thought some form of switch might be de- 
vised which would avoid these and similar 
accidents. M. Janet spoke in French. 

Mr. Steinmetz said, in reply, that such 
reverse circuit-breakers are in operation 
already in the United States. He spoke 
also of the high-voltage leakage effects 
and believed a stranded cable would be 
perfectly applicable for the highest volt- 
He had found that the maximum 
torque of the synchronous motor varied 
directly with the impressed voltage. 

The various authors having made short 
replies the discussion closed at 2 P.M. 
In the afternoon a visit was made to the 
receiving stations of the Niagara trans- 
mission line in Buffalo. ` 
- On Wednesday evening the party again 
visited Niagara Falls, and, through the 
courtesy of the Gorge road, were taken in 
special cars to witness an electrical illu- 
mination of the Whirlpool Rapids. The 
effect of the white and colored lights on 
the fierce waters in the gloomy chasm 
was wonderful and was greatly admired. 

FRIDAY, AUGUST 23. 

The meeting was called to order at 
10.30 a.M. by President Steinmetz and 
Mr. L. B. Stillwell at once presented his 
paper entitled “The Electric Transmission 
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of Power from Niagara Falls.” This was 
a long and very complete account of the 
history and engineering details of the en- 
terprise. It will appear in full in suc- 
ceeding issues of the ELECTRICAL REVIEW. 
Mr. Stillwell spoke for nearly an hour 
on the salient points of his paper, which 
was received with close attention and 
great interest. 

Mr. Steinmetz complimented Mr. Still- 
well upon this remarkable paper. He 
wished to know if the wave shape given in 
the paper was not taken at slow speed and 
questioned whether it would be the same 
at high speeds. He also wished to know 
if the efficiency measurements given were 
not made at low speeds and under other 
than working conditions. 

Mr. Stillwell said the results of factory 
tests were elaborately checked under vari- 
ous conditions of load. The wave is con- 
siderably distorted by varying loads. As 
to the efficiencies, those given are elec- 
trical efficiencies. 

Mr. Buck said the history of the Niag- 
ara Falls plant had been the history of 
electrical engineering for the last 10 years. 
Ten years ago few engineers agreed on 
systems, and men with money looked upon 
power transmission as more theoretical 
than practical. A large installation, such 
as Niagara, was needed to establish confi- 
dence. The low frequency was looked at 
askance, and the pressure of 2,200 volts 
was then twice that prevailing generally. 
Commercial feasibility of electrical power 
transmission was completely established 
by this superb plant. 

Mr. Paul M. Lincoln spoke of methods 
of supplying power to the Union Carbide 
Company in connection with the heating 
of cables in ducts. Where rubber is sub- 
jected to constant static effects its deterior- 
ation is very high. As a case in point, 
there is a nine-thirty-seconds inch insula- 
tion rubber cable in porcelain clamps held 


- by two boards on a brick wall near the 


power-house. Tests showed it to be re- 
liable at 70,000 volts. After a week’s 
service at 13,000 volts it broke down, and 
he thought this might be caused bf ozone 
due to the static effects. 

Mr. Elmer Sperry said ozone certainly 
would attack rubber. Hose with five- 
cighths inch thick wall, of the best rubber, 
when carrying air with only one and one- 
half per cent of ozone, will only stand two 
days’ service. 

Dr. F. A. C. Perrine spoke of the diff- 
culty of temperature measurements. He 
thought the proper method of specifying 
apparatus should be that the maximum 
temperature at any point should not dif- 
fer from the average temperature more 
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than a certain fixed amount. As regards 
insulator pins, the stupidity of using tele- 
graph sizes for heavy transmission lines is 
apparent. He told of a case where West- 
ern Union pins had been used with heavy 
insulators, and the latter, when screwed in 
place, actually rested on the cross-arms. 

Speaking of breakdowns, he said that 
as regarded normal troubles, such as fail- 
ure of machines, a more correct design of 
machines might limit them. In his ex- 
perience the best means of avoiding ma- 
licious interference with the line is the 
newspaper, containing articles classing 
shooting at insulators and throwing bale 
wire over the line with deliberate homi- 
cide or cold-blooded murder, as the per- 
sons damaged most were the operatives of 
the plant and not the capitalists who 
owned it. He thought the failure of sleet 
to form on the line is due to heat rather 
than to electrostatic effect. He described 
a case in which icicles were formed in all 
directions on a high potential line, even 
straight up. 

In response to a question Mr Stillwell 
told of anchor ice troubles at Niagara. 
Some hydraulic engineers had said the 
plant should stop when the ice formed, but 
they had simply opened the gates and 
pulled up the straining grills and let the 
anchor ice go through. In regard to oper- 
ation and the causes of troubles and in- 
terruptions, those from cables were 30 
per cent of the total ; those from failure of 
exposed contacts formed another 30 per 
cent. These we may hope to eliminate. 
Doubling the pressure recently increascd 
them, of course. The troubles due to er- 
rors in throwing switches amounted to 10 
per cent. Where cheap men are in charge 
this can not be much bettered. Outside 
interference caused about 10 per cent, and 
lightning 20 per cent. This is a high fig- 
ure, but is the result of experience. One 
flash shattered five poles and their fittings 
on the Niagara line. 

Probably errors can not be much re- 
duced. Outside interference has caused the 
company to patrol the line, employ detect- 
ives and patrols, etc. 

Mr. Steinmetz called on Mr. Perrine for 
his experiences in lightning protection. 

Dr. Perrine said his experience had not 
been large. On the Pacific coast the 
storms are not severe, but are frequent, 
and scattered all through the year. Very 
few storms there actually strike poles. 
Lines there are long, up to 154 miles, and 
one transmission is 198 miles. Under 
these conditions there is more or less light- 
ning induction trouble all the time. To 
guard against this choke coils and light- 
ning arresters are used. He thought choke 


August 31, 190] 


coils were principally of use in inducing 
people to buy more lightning arresters. 
On these lines a barbed wire, grounded at 
every fourth pole can be used with ex- 
cellent effect. It seems to keep the line 
continuously discharged. In the Cali- 
fornia climate stray charges gather on the 
lines in any weather. The barbed wire 
is useful in permitting safe working, 
as one can not touch the line, even if dis- 
connected, under ordinary conditions. 
Smooth wire would not be so good as 
barbed wire. The line is charged by air 
friction and the points or barbs constantly 
discharge it. One storm swept across a 
46-mile line and left it the only one stand- 
ing in its district. No fireworks were 
visible at the arresters, and he thought 
the barbed wire was responsible. He re- 
garded it as the best protection against 
static and induction troubles. 

Mr. H. G. Stott spoke of resonance 
effects on the Niagara-Buffalo line. Areg 
of 100,000 volts are formed under some 
conditions. Mr. Steinmetz said it is diffi- 
cult to assign the cause, but that it may 
well be due to short-circuits, which cause 
over-tone effects. : 

Mr. A. J. Wurts then read his paper 
entitled “The Development of the Nernst 
Lamp in America,” this being illustrated 
by specimens of the lamps and their work- 
ing parts. 

In reply to a question, Mr. Wurts ex- 
plained some structural differences in the 
various sizes, 

Mr. Carl Hering asked what would 
happen if a glower breaks and auto- 
matically cuts the heater in circuits. 

Mr. Wurts said no provision was made 
for keeping the heater out of circuit in the 
single-glower lamp, but no harm will 
ensue if it is left in circuit several hours. 

Replying to a question concerning the 
nature of the conductivity of glower fila- 
ments, he said it is generally believed to 
be electrolytic. No electrolytic action is 
exhibited on alternating current. Glowers 
at the end of their life show crystalline 
structure. 

Mr. John Howell said Mr. Wurts and 
his associates were to be congratulated 
upon the work which they had done. The 
characteristics of the glower as shown are 
very interesting and the “ballast” appli- 
cation is extremely ingenious. He wished 
to know if there is any relation between 
the ignition and fusion temperatures. Re- 
plying Mr. Wurts said an evident rela- 
tion existed, but that it had not yet been 
determined. Substances which will stand 
the highest temperatures are not commer- 
cially available because they are unstable. 

Considerable discussion ensued at this 
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point on the candle-power comparison of 
lamps of different types, but no points of 
special importance were brought out. 

Mr. Howell said that, from Mr. Wurts’s 
figures, the useful life of the Nernst lamp 
would be only about 100 hours. On ac- 
count of the excess current for heating 
at starting, a short-circuit, cutting off cur- 
rent for a minute, would produce a heavy 
rush of current and blow fuses. 

Mr. Wurts said that the direct-current 
blowers break at one terminal. Lamps 
do not cool off enough in four seconds to 
fail to light when current comes on again. 
In case of current off long enough to 
cool the glowers, say 30 seconds, the 
heaters act, taking some excess current. 
It has not been considered commercial yet, 
in the United States, to make lamps of less 
than 50 candle-power. 

Mr. Steinmetz said that newly born 
commercial apparatus should not be com- 
pared with products that had been stand- 
ardized after years of practice. We should 
look rather to the promise than the per- 
formance of such a novelty as the Nernst 
lamp, just coming out of the laboratory 
and taking its first steps in commercial 
use. . 

Replying to further questions Mr. Wurts 
said he did not know the nature of the 
black deposit that forms on the glowers. 
The temperature of the glower is about 
2,500 degrees centigrade. 

Mr. W. J. Hammer described his trip 
in Europe, and spoke of American work in 
developing the Nernst lamp. Getting 
rid of the spiral heater is a point of great 
importance. He wished to know if any 
compensation for the expansion of the 
glower had been arranged, also if any 
falling off in efficiency had been noticed 
in the first few hours of burning. He 
further described his visit to Europe and 
what he saw. 

Mr. Wurts said the drop in candle- 
power of the glower is very slight. 
glower and its leads are U-shaped and this 
takes care of the expansion. 

Very little work has been done on the 
direct-current lamp, as it was not deemed 
wise to go in for small candle-powers or 
to parallel foreign practice. At present 
300 hours is the life of a direct-current 
glower, but better performance is hoped 
for. He believed the Nernst lamp would 
be a competitor of the arc rather than of 
the incandescent lamp. 

Mr. Stillwell spoke of the importance 
of this lamp as an illuminant on low fre- 


quency. The lamp, Mr. Wurts said, is per- . 


fectly operative on 25 cycles and no diffi- 
culty has been encountered except in the 
cutout which hums on 25 cycles. The 
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glower is not brittle at high temperature, 
and probably would not break in cars or 
automobiles. Adjournment was taken at 
2 P. M. 

In the afternoon the party visited the 
Niagara Falls power-house and examined 
the electrical and hydraulic machinery in 
them. 


SATURDAY, AUGUST 24. 
The meeting was called to order prompt- 


. ly, and Mr. A. H. Armstrong presented his 


paper entitled “Notes on Modern Elec- 
tric Railway Practice.” Mr. Armstrong’s 
paper will appear in full in a later issue. 
The paper was a strong argument in favor 
of direct over alternating-current motors 
for railway service. 

M. Janet, the delegate from the Société 
Internationale, then took the floor. He 
said that, in leaving the session, he wished, 
on behalf of his associates, to acknowledge, 
with the sincerest thanks, the hospitality 
they had received, which left with them an 
ineffaceable remembrance.’ They had vis- 
ited our great works and fine installations, 
had listened to the papers and reviewed 
the discussions, and they were filled with 
admiration and satisfaction. He was 
pleased at the growth of fraternal senti- 
ments between French and American elec- 
tricians, and wished he might see all the 
Institute’s members in Paris again at an 
early day. 

Mr. Steinmetz replied that the pleasure 
had been mutual. The meeting of men who 
had studied the same problems from dif- 
ferent points of view is always of interest. 
Unity of feeling has replaced international 
misunderstanding, and engineers are daily 
becoming more closely akin, whatever their 
nationalities. ) 

Secretary Pope then read resolutions of 
thanks to Dr. S. S. Wheeler for gift of 
library and to Mr. Andrew Carnegie for 
gift of money for maintaining it. 

On motion of Mr. Mailloux the resolu- 
tions were unanimously adopted. 

Mr. E. J. Berg then read his paper en- 
titled “Electric Railway Apparatus.” Mr. 
Berg’s paper will appear in Jater issues of 
the ELECTRICAL Review. The loud and 
persistent playing of a brass band on the 
portico of the building made it difficult 
to hear Mr. Berg’s remarks. 

At this point it was discovered that the 
use of the hall had been given to another 
association, who appeared in numbers and 
threatened the forcible ejection of the 
Institute. Possession being nine points of 
the law, it was decided to ignore this new 
manifestation and finally peace was re- 
stored by the departure of the intruders, 
who had found a meeting place elsewhere. 
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Mr. C. E. Gifford then described some 
extraordinary phenomena noticed on the 
Niagara line which bore upon the points 
of control of synchronous converters 
brought up in yesterday’s discussions. 

Professor Gustave Gillon, at the invi- 
tation of President Steinmetz, described 
some phases of railway work in Belgium 
and elsewhere in Europe. He gave an ac- 
count of some three-phase installations 
in France and Switzerland, and described 
the methods of starting in use. Professor 
Gillon spoke in French. 

Dr. F. W. Ch. Janisch spoke of the 
Berlin-Lichterfelde and Berlin-Zossen 
lines, describing the 200-kilometre-per- 
hour, 10,000-volt locomotives in use under 
experimental conditions on these lines at 
present. He described the side construc- 
tion of the overhead lines in which the 
three elements of the three-phase line are 
strung one over the other instead of in a 
horizontal plane. Dr. Janisch spoke in 
German. 

Mr. B. J. Arnold said he was glad the 
foreign visitors had spoken a good word 
for the three-phase railway, whose obse- 
quies had been performed earlier in the 
morning. He felt, after much study of 
the subject, in favor of the alternating 
motor on railways. We have been too 
conservative in our method of consider- 
ing railway practice. We must reconsider 
our methods when it comes to a case of 
heavy trains. When we have done so, al- 
ternating-current motors will haul our rail- 
way trains. While appreciating the work 
shown by the paper read, he wished Mr. 
Berg might have taken an example more 
fair to the alternating motor. 

Mr. C. O. Mailloux said that once he 
had been saturated with affection for the 
polyphase system, but had lately become 
demagnetized, so to speak. The greater 
the schedule speed desired the harder it is 
to apply the polyphase motor. Mr. Mail- 
loux spoke at length concerning the accele- 
ration curves of the two types and drew 
the conclusion that the time is not yet 
ripe for the application of the polyphase 
system. 

Professor Gillon spoke of the heavy 
grades and mountain railways of Switzer- 
land, and cited examples where torque at 
starting is obtained up to 10 times that 
exhibited in running. 

Mr. E. P. Roberts spoke of the condi- 
tions of electric railways in Ohio, where 
mixed service, express and local, has to be 
maintained. It is desirable to get rid of 
the substations and the labor costs in 
them. He felt disappointed at the results 
set forth in the papers. A study made on 
roads built and projected, ranging from 
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50 to 500 miles long, was indicative of 
the alternating being the better practice. 
He cited instances of schedules, giving 
data of car weights and power consump- 
tion and spoke at length, giving the point 
of view of railway operation on this im- 
portant question. 

Mr. Mailloux said things could not be 
well compared under different conditions. 
In his remarks he had had in mind speed 
up to 45 or 50 miles per hour schedule 
per local suburban service. He again re- 
ferred to the difficulties involved by the 
slow acceleration of the polyphase cur- 
rent. 

Mr. L. B. Stillwell said the subject is 
a very live one. We have not sufficiently 
studied the conditions of alternating-cur- 
rent traction. There are many different 
kinds of traction. While the direct-cur- 
rent motor will probably survive for street 
car work, the alternating-current motor 
will have a field in long-distance and high- 
speed railways. The converter substation 
is a point of weakness as well as a point of 
expense. In each substation a reserve 
must be held and sometimes this exceeds 
the total of generating machinery, as in 
the case of the Manhattan Elevated Rail- 
way in New York. While it is sometimes 
imperative to use high accelerations, they 
tend to cause tremendous overload fluctu- 
ations at the substations. In a case re- 
cently calculated this might amount to 
10,000 horse-power in three seconds. He 
hoped the German experiments would 
throw some light on the subject. A fair 
figure of operating expenses, he said, in 
this country, is 60 per cent, of which the 
power cost is 18 per cent. If we use 
rotary converter substations on a large 
scale, the efficiency will be about 80 per 
cent. If the rotaries can be eliminated 
an overall gain of two per cent would be 
made, and this is hardly sufficient to war- 
rant an experiment. 

Mr. Arnold said Mr. Stillwell’s conclu- 
sions were very sound, but did not alter his 
own opinions at all. 

Mr. Roberts cited a preliminary study 
for a long road in which the substation 
costs exceeded by 50 per cent the genera- 
tion costs. 

Mr. Steinmetz said that the polyphase 
system was less efficient in transmission be- 
cause of the low efficiency of the induction 
motor in service. Fluctuations are more 
serious with the polyphase system and of 
all apparatus stationary transformers 
stand overload the least well. 

Mr. A. H. Pott, of London, by invita- 
tion, said that in England the attitude of 
engineers is simply that of looking on. 
There is a strong desire for something 
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cheaper. In the bids on the London Un- 
derground system that on the alternating 
system was much the lowest, but he 
regretted that financial conditions would 
probably lead to the absorption of the line 
by an American syndicate, with the result 
that the alternating system would have 
no chance at all. (Laughter.) 


Mr. C. F. Scott said the papers read. 


probably represented the consensus of 
opinion of the authors and their col- 
leagues, He agreed with the conclusions 
presented, which were the same that he 
had reached after several years of work in 


the same direction. Mr. Scott spoke at 
some length in regard to the close simi- 
larity of results attained by different in- 
vestigators. He spoke of the position of 
engineers of the manufacturing companies 
who have been accused of suppressing the 
alternating system at the orders of their 
commercial departments, and resented the 
implication. 

Mr. Stillwell said he hoped American 
engineers would not bury this question 
and allow such equipments as those of 
the elevated and underground roads in 
New York to be put in only to discover 
that a firm in Budapest had installed a 


system of lower cost and equal operative 


efficiency in London. 

Mr. Steinmetz explained how the induc- 
tion motor could not commercially restore 
energy to the line. 

Mr. P. K. Stern spoke of long runs and 
express and said he felt that this was a 
field for the induction motor. 

A member described a mechanical de- 
vice for assisting the acceleration of in- 
duction motors. 

Mr. F. S. Holmes spoke of the finality 
of alternating-current design and the fact 
that generators were practically perfect. 
These machines will not become obsolete 
in their lifetime. 

Mr. Mailloux spoke of the increasing 
importance of data of air resistance of 
trains due to the rising speed of trains. 

Professor Gillon spoke of the deduc- 
tions of German engineers upon “boring” 
friction and “skin” friction of trains. | 

Messrs Berg and Armstrong made brief 
remarks in closing the discussion. 

Mr. N. C. Sawers, of the British Insti- 
tution of Electrical Engineers, thanked the 
Institute on behalf of himself and his as- 
sociates for the hospitality and courtesies 
shown them in America. 

The meeting adjourned at 1.45 P. M. 

It would not be proper to close this ac- 
count of the Institute Convention without 
a word of appreciation of the untiring 
efforts of Mr. E. H. Mullin, who as chair- 
man of the committee of arrangements, 
bore the somewhat heavy burden of plan- 
ning and arranging all the details of trips 
and entertainments. He did it so well 
that he deserves a very marked expression 
of gratitude from those who enjoyed the 
fruits of his labors. 

Messrs. G. F. Seever, H. A. Foster, and 
C. E. Gifford also contributed no little, by 
their work in Buffalo, to the comfort and 
pleasure of the Institute. 


— 


August 31; 1901 


ELEMENTS OF DESIGN PARTICULARLY 
PERTAINING TO LONG-DISTANCE 
TRANSMISSION.” 


—— — — 


BY F. A. C. PERRINE. 


The popular admiration of a big thing 
is not unwarranted from an engineering 
standpoint. The mere bigness of an en- 
gineering problem oftentimes introduces 
new elements into the solution. Ordinary 
methods of handling materials be- 


{ 


A 


Fra. 1. 


come impracticable when the size of the 
work passes that usually undertaken, 
stresses heretofore unconsidered become 


important and introduce great difficulties 
by reason of the extra precautions neces- 
sary in their consideration. The elec- 
trical transmission problem is no excep- 
tion to this general rule, for, were it al- 
ways necessary to consider all the phe- 
nomena involved in every electrical trans- 
mission problem, the solution for a great 
long-distance problem would be the same 
as that of the smallest piece of work, since 
the introduction of larger figures into an 
equation introduces no difficulties in the 
solution. But this is not the case. In 
short-distance work there are less terms 
in the equation than there are in long-dis- 
tance work, and in handling extremely 
high potentials we must consider not only 
the electrical factors of safety, but also 
mechanical factors of safety, for the rea- 
son that good insulations are never ma- 
terials of great strength, and can be relied 
upon for their mechanical properties only 
when the mechanical strains are unim- 
portant in comparison with the size of 
the insulating pieces employed. Were it 
not for these considerations it might be 
more expensive to transinit 10,000 kılo- 
watts 100 miles than to transmit the same 
amount of power a single mile, but to the 
competent electrician not more difficult. 
All of the phenomena which must be con- 
sidered in short-distance work are intro- 
duced into long-distance problems in the 
same form. ‘he difficulty in long dis- 
tance transmission problems lies in the 
introduction of phenomena which are not 
new, but which, as has already been said, 
are important only in work of the latter 


class. 
No new interpretation of Ohm’s law be- 
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comes necessary as resistance rises and 
our lines become long, and the loss of en- 
ergy over a wire of a given resistance due to 
its resistance remains unchanged, though, 
of course, we must always give due con- 
sideration to the false resistance effects 
that may be introduced by the size of the 
conductors employed. In the earlier 
transmission lines where distances of from 
10 to 20 miles were considered, and volt- 
ages from five to 20,000 volts employed, 
investors hesitated to buy the amount of 
conductor material 

necesary to reduce 

the losses, to 

amounts of the order 

employed in short- 

. distance work, and 

in consequence with 
i resistance losses 
| amounting to from 


aaa 


26 to 30 per cent. While the regulation 
problems were of great difticulty, the wires 
were small, and the false resistance or s80- 
called ‘‘skin-elfects” unnoticed. But with 
the continued success that has attended 
the introduction of long-distance lines, 
the investors who have had suflicient cour- 
age to approach the problem of transmit- 
ting great powers over great distances have 
felt it unnecessary to restrict the engineers 
in the quantity of material, and, in conse- 
quenee, the most recent systems have em- 


ployed conductors of such a size as to 
necessitate the consideration of these 
phenomena, a matter of no great difficulty 
to be sure, and one which only determines 
the limit of size of a single line. This 
problem has been further simplified by 
an agreement between the engineer and the 
investor that for permanence of supply 
duplicate lines seem almost necessary. 
Perhaps the most important question 
to face in the long-distance transmission 
is that of regulation. In working short 
lines, even with alternating currents, the 
regulation as the load changes is deter- 
mined almost completely by the resistance 
cffect. Occasionally when heavier cur- 
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rents are employed the self-inductive ef- 
fects have to be considered, and generally 
the mutual induction from and to other 
lines becomes an important factor, though 
in determining the question of regulation 
the capacity effects are entirely unim- 
portant. Coan l 

Whether the lines are long or short, 
the current small or great, self-induction, 
mutual induction and capacity, as well as 
resistance, are ever present as phenomena. 
But while with short lines the capacity 1s 
the least important of these phenomena 
and is so unimportant as to be absolutely 
unconsidered, with long-distance lines it 
becomes the predominant factor. The im- 
portance of the capacity factor increases 
with the quantity of the charging current. 
This quantity, of course, depends upon 
the capacity of the circuit, the voltage em- 
ploved and the periodicity. A long-dis- 
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tance line would be commercially un- 
successful were not the highest possible 
voltages used and the usefulness of 
the current rises, within certain limits, 
with the periodicity. Accordingly, in 
long-distance lines where periodicities 
are employed from which incandescent 
and are lighting may be directly per- 
formed, high voltages entail very great 
charging currents, to such an extent that 
in a line of 100 miles in length, operating 
at a voltage of 50,000 or 60,000 volts and 
a periodicity of 160, 
the charging current 
amounts to something 
in excess of 2,000 
kilovolt amperes, and 
employs such a pro- 
portion of the capacity 
at the station for 
charging the idle lines 
as to make the in- 
troduction of units 
smaller than 2,000 
kilowatts inadvisable, 
and renders com- 
mercially impractica- 
ble the transmission 
of power less than 
about 3,000 kilowatts, unless the capac- 
ity effect be neutralized by the use of 
reactive coils. 

Following the capacity in important 
effect on regulation is the self-induction. 
While the mutual induction may become 
another factor it is only considered in 
order to be eliminated by transposition of 
the wires, all of which leaves of the three 
final factors involved, the resistance of 
the line in the most unimportant place, 
though in sort-distance work it is the de- 
termining factor. The elimination of 
mutual induction by transposition is gen- 
erally an exceedingly simple problem, for 
the reason that the lines are almost in- 
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variably few in number, and follow each 
other with constant load for considerable 
distances, allowing the transpositions to be 
readily made at or between poles where 
every facility is offered for making them 
simply. The self-inductive effects, while 
important, and increased by the length of 
the lines, are nevertheless comparatively 
small in reference to the total amount of 
‘power transmitted, for the reason that the 
high voltages decrease the quantity of cur- 
rent, and as far as the line is concerned, 
the self-induction is rather a benefit than 
a detriment when the loads are con- 
stant, since the leading current due 
to capacity is relatively so large. Self- 
induction does indeed impair the regu- 
lation as the load changes and the more 
nearly the line capacity is balanced by out- 
side inductances the more important be- 
comes the effects of the self-induction ex- 
cept where the load is absorbed by syn- 
chronous motors, rotary transformers, or 
other apparatus which is capable of oper- 
ating with a leading power factor, in 
which case the line capacity may be bal- 
anced by some form of load having a con- 
stant inductance and the line inductance 
balanced by a leading load variable with 
the reactance drop along the line. Indeed, 
were it always possible to install long-dis- 
tance lines with a constant inductive load 
capable of neutralizing altogether the capac- 
ity effect, a variable synchronous motor or 
other leading load adjusted to neutralize 
at all times the self-induction of the 
line, the problem of regulation in a long- 
distance power transmission line would be 
reduced to the simplicity of the regula- 
tion in short direct-current transmissions. 
With variable loads the capacity and self- 
inductance effects can not truly be said to 
neutralize each other, for the reason that 
the capacity effect is constant, and the 
self-inductive effect variable with the load, 
and where a long line is loaded altogether 
with lagging loads the conditions for regu- 
lation are the worst possible. This will 
be explained later, as we now further dis- 
cuss the effect of capacity. One of the 
most noticeable effects of capacity is its 
action in reference to the wave form of 
the generators. Should a peaked elec- 
tro-motive-force wave form be delivered 
by the generators to a line contain- 
ing a heavy capacity, the line would usual- 
ly have the effect of somewhat neutral- 
izing the generator defects, and will fur- 
nish to the translating devices at the de- 
livery end of the line a smoother curve 
than was originally delivered by the gen- 
erator, but where the generator curve 
is a sine curve, Or, as is more com- 
mon with modern types of generators, 
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a curve with a slightly flattened top, 
the capacity tends to increase this flatten- 
ing, at the same time in the current curve 
all harmonies are accentuated by the pres- 
ence of capacity in the line and receiving 
circuit. The extent of this action is 
illustrated in Figs. 1 and 2, which are re- 
produced from oscillagraph curves taken 
by Professor E. E. Farmer, of the Stan- 
ford University, from the lines of the 
Independent Electric Light Company, of 
San Francisco. This company is not oper- 
ating a long-distance transmission system, 
but its circuits being all underground are 
of a high capacity and, in consequence, the 
necessary points are illustrated by these 
curves. In Fig. 1 the smooth curve is the 
electro-motive-force curve at the generat- 
ing end of the line. The rough curve 
being the corresponding current curve, the 
lines being unloaded except by reason of 
the capacity current. Fig. 2 is the same 
current curve as it is found at the point 
distant from the power-house along the 
cables. 

The peaked character of the current 
curves in this case seems to be due 
to harmonics from the armature slots 
in the generator, since they correspond 
in number and position to these slots. 
That this is not due to any errors 
in the oscillagraph itself is shown in 
Fig. 3, which gives the electro-motive 
force curve taken with both the current 
and electro-motive-force windings of the 
oscillagraph in series, and shows that the 
two windings give corresponding results 
when operated by the same wave form, 
but displaced in phase 90 degrees. 
Fig. 2 shows at once by examination 
that the effect of the circuit has been 
to reduce the accentuation of the teeth 
of the current curve so illustrating the 
points made. The disadvantages that 
may arise from this condition were illus- 
trated in the writer’s practice in a line 45 
miles in length, operated at 60 cycles and 
25,000 volts. A synchronous motor was 
employed having a naturally bad wave 
form. The maximum point of the wave 
rising far above the point represented by 
the equivalent sine wave. In this case at 
no load the motor took full-load current 
and at full load a current much in excess 
of the normal. The difficulty was reme- 
died by paralleling the lines at the 
delivery end with a reactance coil. 
These experiments have been described 
in detail by the writer in a paper 
presented May 17, 1900, before this so- 
ciety. These results have been borne out 
more recently by observations made on a 
140-mile line supplying synchronous mo- 
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tors of a better design, one synchronous 
motor being of the revolving field type, 
and another of the inductor type. Both of 


these motors give a fairly correct wave 


form, and in neither of them the diffi- 
culty of the earlier experiments has 
been repeated, fortunately proving that 
the difficulty from modifications of the 
wave form in lines due to the capacity can 
be overcome by the choice of correct mo- 
tors. By far the most important effect of 
the capacity relates to the regulation of 
the transformers and generators attached 
to the line: a leading current taken from 
such apparatus having the effect of in- 
creasing the voltage, while a lagging cur- 
rent decreases it proportionately. This 
has nothing to do with the drop in voltage 
from the line itself, whether on account 
of resistance or self-induction, or to the 
rise along the line due to the capacity, but 
refers only to the action of the generating 
apparatus, and it can readily be seen that 
where a line is operated sometimes with 
no load and sometimes at full load, the 
change of the power factor from leading to 
lagging will change the voltage beyond 
the calculated drop along the lines, and 
generally beyond the amounts allowed for 
in any regulating apparatus. Consid- 
ering this point we see at once that 
regulation, the difficulty that was above 
spoken of, is due to the variability of the 
self-inductive effect in the line itself, and 
points to the conclusions that were above 
drawn of the perfect line being one in 
which the capacity of the line is neutral- 
ized by a constant self-induction and 
the variations of the load on the line. 
With lines of high capacity there is a 
rise in potential along the circuit, but 
though this effect has produced much dis- 
cussion, its practical effect in importance 
is not very great, for the reason that it is 
entirely overshadowed by its correspond- 
ing effect on the apparatus which has just 
been described. In the case of the longest 
lines at present operated, this effect does 
not amount to more than 20 per cent of 
the rise in the step-up transformers pro- 
duced by the same leading current. 

As it has already been said, the highest 
possible potentials are necessary in order 
to restrict the investment in very long 
transmission lines. When the voltages rise 
above 30,000 volts, phenomena become 
important in the problem of insulation 
which below that voltage were unnecessary 
to consider. In the first place voltages 
from 25,000 to 30,000 volts can be readily 
handled with insulators of either glass 
or porcelain having a diameter not exceed- 
ing seven inches. Pieces of glass or porce- 
lain of these dimensions are mechanically 
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strong and are readily manufactured. 
Where the voltage rises to 50,000 or 60,000 
volts, and the sparking distance between 
the lines increases to between five and six 
inches, the insulators must have a diam- 
eter of at least 12 or 13 inches, and be 
held not less that seven or eight inches 
above the cross-arm. Such pieces of these 
fragile insulating materials are difficult 
to manufacture, and though the problem 
has been successfully solved, the greatest 
care in design and manufacture is abso- 
lutely essential, though it is believed that 
the factor of safety of high potential in- 
sulators as at present designed is by no 
means as great as that commonly em- 
ployed with the lower voltages. An even 
more striking difficulty in handling high 
voltages lies in the effect of the electrical 
surface tension or density which, with high 
voltages and small wires, results in a 
brush discharge and high energy loss in- 
dependent of leakage over the surface of 
the insulators, being simply to escape to 
surrounding bodies from the whole surface 
of the wire. This we believe was first taken 
into account by the engineers associated 
with the writer in carrying out high volt- 
age work. Stated simply, it found that 
the electrical tension along the line oper- 
ating at 50,000 or 60,000 volts renders the 
use of wires smaller than about threc- 
eighths inch diameter a dangerous ex- 
pedient resulting in important losses, 
which again points to the fact that high 
potential long-distance transmissions can 
not be successfully carried out unless the 
power to be transmitted is in itself large, 
warranting the use of conductors of great 
size. 

The important phenomena which rise to 
view in carrying out the long-distance 
problem have now been presented, and it 
remains only to call attention to the fact 
that in this long-distance transmission 
work extraordinary precautions must be 
taken to maintain the permanence of sup- 
ply. Long-distance transmission means, 
as we have said, large powers; and large 
powers delivered at distant points pre- 
suppose important engineering undertak- 
ings at the delivery end of the line which 
call for absolute continuity of supply. 
The poles must be selected and erected 
with more than ordinary care. The lines 
must be constantly patrolled. Trees can 
not be simply trimmed, but a right of way 
almost as wide as a railroad right of way 
secured, and all obstructions of the nature 
of trees which may fall across the line in 
high winds removed. The use of the ordi- 
nary insulating materials in power-houses 


and supply stations, such as paraffined wood 


and paraffined marble, must be entirely 
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abandoned or relied upon only as minor 
auxiliaries, and, finally, wherever it is 
possible, either steam or storage battery 
auxiliaries at the delivery end of the line 
furnished. It seems almost unnecessary 
to call attention to the design of the ap- 
paratus in the generating station, but it 
is perhaps well to mention the fact that 
the generator and transformer designers 
may aid the installing engineer very ma- 
terially by paying particular attention to 
regulation at the lower power factors even 
at the cost of some efficiency, should that 
be necessary. The designer should always 
remember that regulation in long-distance 
transmission is regulation at other than 
unity power factor. 

The engineering problem, therefore, by 
its very bigness is one requiring the most 
careful solution at its every step, and the 
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converted into heat by the resistance of 
the air, the particles of which are instan- 
taneously heated. The passage of the 
electrical current is so rapid that only a 
brilliant light streak, or flash, is visible.” 

This is, to a certain extent, true, as far 
as the human eye is able to discern while 
looking at the flash, which is momentary ; 
but when viewed at leisure through the 
eye of a camera after the impression is 
permanently fixed so that we may study 
its convolutions and eccentricities, it be- 
comes another story. The main discharge 
is so brilliant that we do not see the 
smaller discharges, which are extremely 
numerous. 

The resistance of the air to the electrical 
discharge is shown very clearly in the 
upper left hand part of the picture I send 
you. There it shows itself practically 


A LIGHTNING FLASH, SHOWING THE RESISTANCE OF THE AIR. 


fact that it is being now successfully carried 
out merits the highest praise both toward 
the engineers in designing and the in- 
vestors whose faith in their engineers per- 
mits the employment of the necessary 
capital to do the work thoroughly. 

The points made in this paper have all 
at one time or another been particularly 
discussed before the Institute, and the 
writer only ventures to bring them to- 
gether in this sketch in the hope that new 
points of view may be attained by their 
discussion in relation to the whole prob- 


lem. 


pe 


The Electrical Energy of Lightning. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

In your issue of August 3, 1901, I 
noticed a very interesting article relating 
to “Thunder-storms,” written by Mr. Al- 
fred F. Sims. I notice his statement, as 
follows: “The electrical energy is mainly 


tied up in knots. You will also notice in 
the main discharge that the zone of light 
which follows this is evenly distributed on 
each side of the main body of the incandes- 
cent matter. 

Another peculiarity is shown on the 
upper right-hand side, which shows that 
the discharge is like a ribbon, indicating 
the width of the discharge and the wave 
lines formed by the resistance to the air. 
In this particular picture, which was taken 
on July 22, 1901, at 10 P. M., you will 
notice that the main body of the discharge 
is from the upper left descending to the 
lower right, showing that the direction of 
the storm was from northwest to southeast. 
and also the direction of the currents or 
air, the lightning taking the path of least 
resistance. The direction of the storm was 
from northwest to southeast. 

I would state that when this flash was 
taken not a drop of rain had fallen, but 
it rained some time after. 

W. H. A. Davipson. 

Baltimore, Md., August 20. 
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OHIO ELECTRIC LIGHT ASSOCIATION. 


THE SEVENTH ANNUAL CONVENTION HELD 
LAST WEEK AT PUT-IN-BAY. 


The seventh annual convention of the 
Ohio Electric Light Association was held 
last week at the Hotel Victory, Put-in-Bay 
Island, Ohio, on August 20 to 22, 1901. 

The meeting was a very successful one, 
from point of technical merit of papers 
read and discussions which followed. The 
president of the association, Mr. Ernest 
J. Bechtel, of Toledo, has taken a great 
interest in the association's progress, and 
in his annual address presented sugges- 
tions of merit, which were adopted and 
made effective by the association. One of 
these was the admission of the manufact- 
urers and supply men to associate mem- 
bership. 

He said, in part: “I sincerely believe 
that the greatest stride in our favor, and 
against our strongest competitor (munici- 
pak ownership), will have been taken 
when we adopt a correct system of uni- 
form accounting. One which will allow 
us to determine the actual cost of our 
product, and by reason of uniformity have 
it comparable with our neighbor’s, thus 
bringing out the weak points of one or the 
other, or perhaps both, and allowing them 
to be readily remedied. Our first step in 
this direction would be to educate our- 
selves to keep our books in such condition 
that by consulting them we can imme- 
diately see the actual condition of the 
business. Our greatest burden lies in 
showing and convincing the public that 
the mere operating expense is not the 
actual or true cost. When this is done, 
municipal ownership agitation and in- 
vestigations will cease to be a nightmare 
to the electric light company.” 

The paper by Mr. W. D’A. Ryan at- 
tracted general attention, and presented 
some entirely new points of view. Mr. 
Ryan’s invention of the luminometer is 
familiar to many. 

Mr. Alex Dow, Edison Illuminating 
Company, Detroit, Mich., was in attend- 
ance upon the meetings and, by courtesy, 
was given the privilege of the floor. He 
combatted some of Mr. Ryan’s positions, 
mainly because he contended that Mr. 
Ryan had too greatly emphasized the ad- 
vantages of the enclosed arc lamp. He 
thought that Mr. Ryan had taken a view 
where all conditions were favorable to the 
enclosed arc, and compared its efficiency 
with the open arc when operating under 
unfavorable conditions, such as it is fre- 
quently subjected to in current practice, 
as admitted by Mr. Dow himself. He be- 
lieved that where necessary for any com- 
pany to retain its equipment of open arcs 
with a care a very good service might be 
gotten from them. It was, after all, he 
thought, mainly a question of finance, not 
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at all a question of giving good street 
lighting, as the latter could be done effi- 
ciently by means of either style of appara- 
tus. If a company, for financial reasons, 
did not care to add to their existing in- 
vestment, but was willing to slightly or 
even tè some extent increase their oper- 
ating expense by using better carbons, etc., 
they could hold on to the old style of open 
arcs and give very satisfactory service with 
them. He stated, however, that he had in 
use only 43 open arcs as against some 
1,500 enclosed. 

Mr. W. F. White, of Cincinnati, thought 
the enclosed are undoubtedly superior for 
street lighting. He spoke of the intense 
light near the lamp in the open arc, and 
the slight illumination at a point midway 
between lamps that hung at an average 
distance apart, as objectionable features 
with the open arcs. In closing the discus- 
sion, Mr. Ryan said that while the use of 
opal globes improved the distribution, it 
did not bring the steadiness up to the 
plane of the enclosed arc lamp. 

Mr. Lehman B. Hoit, of Cleveland, 
at eight oclock on Tuesday night gave 
a talk illustrated by lantern slides, 
showing recent improvements in construc- 
tion of alternating-current and direct- 
current apparatus for operation of the 
various class of machines, and explained 
the economy of use of the multiple volt- 
age system of control; also use of rheo- 
stats for controlling the speeds of ma- 
chines to which motors were directly con- 
nected. His views of the old-style work- 
room filled with belting was a commen- 
tary on the old style as compared with 
the running of similar machincry by elec- 
tric motors. He claimed a saving by the 
system he illustrated over rheostat control 
where variation of speed is desired of 
about 90 per cent. 

He was followed by Mr. M. E. Turner, of 
the Cleveland Electric Illuminating Com- 
pany, with a paper on “Selection and 
Maintenance of Meters for Mcasurement 
of Electric Current.” This paper brought 
out a very interesting discussion and be- 
came a sort of experience meeting in which 
the merits of various meters received a 
pretty plain overhauling. The necessity 
of renewing pivots as well as jewels was 
urged by Mr. Vaughen, of Schenectady, 
N. Y. Mr. Turner thought it preferable 
if a meter was found not to be working 
satisfactorily to at once take it out and 
substitute another tested meter. Mr. 
Vaughen thought it better to test the meter 
on the premises as less likely to impair 
the confidence of the customer in the 
meter. The abandonment of the old-style 
of slip with dial readings, or position of 
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hands, was recommended by Mr. Turner, 
and a following of the present plan pur- 
sued by gas companies, where the figures 
are put down as read. Mr. Dow thought 
all the troubles which affect the meter are 
most likely to cause it to go too slow. The 
customer may be depended on to report 
when it goes too fast. He therefore 
recommended frequent inspections and 
efficient men to be in charge of meter tests, 
as revenue producing. Mr. Clarence Ren- 
shaw, of Pittsburgh, read a paper on 
“Suburban Electric Railways, Particular- 
ly With Relation to Central Stations.” 
Mr. J. H. Perkins, of Youngstown, cor- 
roborated many of Mr. Renshaw’s state- 
ments from his own personal experience 
in that plant. He commended the rotary 
converter as an efficient apparatus. The 
troubles he had experienced at Youngs- 
town had been due entirely to his engines, 
due to an uneven angular velocity. He 


.-rccommended flywheels of largest size. 


Mr. Dow thought when used fot light- 
ing that motor-generators were preferable 
to rotaries. Unsuitable setting of engine 
valves was often responsible for uneven 
running, causing the motors to pump. 

Mr. J. Henry Hallberg, of New York, 
gave a paper embodying the results of his 
experience as to the principal methods of 
controlling alternating-current arc lamps 
in series, contending that the reactive coil 
system, in connection with the shunt lamp, 
possess most points of advantage to central 
stations. The paper was illustrated. 

Mr. H. C. Wirt, of Schenectady, N. Y., 
presented a paper on “Transformers,” in 
which he made recommendations to manu- 
facturers and central station men to adopt 
voltage and frequency standards, so that 
data tables may be compared without the 
necessity for correcting them for uniform 
voltage. In comparing the economical 
operation of transformers the yearly cost 
should include interest and depreciation, 
and power consumption be made the basis 
of comparison. | l 

Mr. White, of Cincinnati, in the course 
of discussion stated that in his opinion 
one cent per kilowatt-hour for core losses 
was a fair figure and four cents per kilo- 
watt-hour for copper losses. The former 
extending over a period of the 24 hours, 
while the latter would average as to period 


-about three hours.. 


The following new members were ad- 
mitted: The Port Clinton Electric Light 
and Power Company; The Northern Ohio 
Traction Company, Akron; The Shawnee 
& Straitsville Electric Light Company, 
Nelsonville; The New Lexington Electric 


Light Plant; The People’s Gas and Elec- 
. tric Light Company; Defiance, Ohio.: 
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A valuable paper was read by Hon. D. 
L. Gaskill, of Greenville, Ohio, on “The 
Relation of Electric Light Companies to 
Municipalities from a Legal Standpoint.” 

The election of officers resulted as fol- 
lows: 

President, W. F. White, Cincinnati. 

Vice-president, E. H. McKnight, Mid- 
dletown. 

Secretary-treasurer, 
Youngstown. | 

Executive committee, H. C. Fogle, 
Canton; S. M. Rust, Piqua. 

Finance committee, W. F. Raber, 
Mansfield; L. H. Thulen, Leetonia; F. E. 
Valentine, Urbana. 

Advisory committee, D. L. Gaskill, 
Greenville; A. W. Field, Columbus; Sam- 
uel Scovil, Cleveland. i 

The selection of Mr. W. F. White, of 
Cincinnati, places at the head of the or- 
ganization one of the progressive and 
broad-minded electric light men of. the 
country, who will certainly add strength 
to the association, and no doubt increase 
its membership and influence during his 
administration. 

Columbus, Ohio, on the invitation of 
Mr. A. W. Field, of that city, was selected 
as the convention city for 1902. 

The closing paper was read by Mr. E. 
S. Pilsbury, of St. Louis, Mo., on the sub- 
ject of “Single-Phase Alternating-Current 
Motors,” illustrated by appropriate dia- 
grams. 

In the discussion Mr. Pilsbury was asked 
by Mr. Renshaw whether the simplicity 
to be gained by a reduction in the number 
of leads would compensate for the com- 
plexity brought about by the increased 
number of circuits which would be needed 
on account of this low-tension distribu- 
tion. 

Mr. Pilsbury stated that the motor-gen- 
erators are only to be used for replacing 
the rotaries, and are not expected to carry 
-all of the secondary distribution, but only 
that part of it which is at present being 
handled by rotary converters on the multi- 
phase systems. 

Mr. Renshaw said he did not think it 
possible to supply railway service from the 
same circuits with lighting service if such 
railway service is to be supplied by motor- 
generators driven by induction motors. 

Mr. Pilsbury contended in reply that 
condensers will be likely in the future to 
occupy a much more prominent place in 
the field of electrical distribution than 
heretofore. The cost of the condenser 
does not exceed about $10 per kilowatt, 
and with motors whose power factor is 
above 90 per cent the condenser capacity 
Tequired is only about 10 per cent of the 


J. H. Perkins, 
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capacity of the motor, thus bringing the 
expense within very reasonably limits. 

Mr. Wirt insisted that the use of the 
condenser was required with single-phase 
motors, as tests which he had seen made 
showed that when motors are operated 
without condensers the starting and run- 
ning currents are from two to three times 
greater than in similar motors with con- 
densers. This has an important bearing 
on the economy of the station plant. 

When condensers are used they usually 
require, he stated, the introduction of a 
compensator and the combined cost of 
condenser and compensator equalled about 
three-fourths the cost of the motor itself, 
so that a single-phase motor of a design 
that would be comparable with a three- 
phase motor is much more expensive than 
the latter. Yet there is an undoubted 
field for single-phase motors of small 
capacity. 

Mr. Pilsbury said that the reason why 
some manufacturers place so much empha- 
sis on the use of condensers in connection 
with their single-phase motors is that they 
require a very large condenser to secure 
varting power for them, and thus being 
compelled to provide the condenser they 
are inclined to place an excessive value 
upon its operation ; while, in fact, it is no 
more essential a part of the motor than 
it would be of a multiphase motor. 

Mr. Perkins said that his idea was that 
a generating plant should be so arranged 
that the distributing system could either 
be used multiple or single phase, or in 
combination. Under certain conditions 
the adoption and use of single-phase 
motors will prove satisfactory and be a 
saving to the operator. Had used single- 
phase and two-phase, both, for some years 
and had not had any trouble with either. 

The question box contained the follow- 
ing questions: 


1. “Has any one had any actual expe- 
rience in hot-water plant from central 
stations? If so, will that party start a 
discussion ?” 

2. “Alternating enclosed are lamps 
have been found to make mahogany furni- 
ture appear to be covered with a blueish 
white fine dust. Has any one a cure?” 

3. “Kerosene lamps for street lighting, 
such as the Kitson or Petoskey system; 
has any member met them in competition ; 
how dangerous a competitor are they ?” 

4. “Has the association ever gathered 
statistics of the number of mills levied 
in cities and villages for lighting under 
individual or corporation operation, and 
municipal? The favorable report of the 
former is of much interest. A man in 
each county could get the list.” 

5. “Supposing that you have a 2-000- 
volt line where the trees are so high as to 
make. pcles of proper length -out of -the 
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question, and you are not allowed to trim 
the trees ?” | 

6. “Information regarding the right of 
a municipality to make a company place 
its poles on the curb after having, through 
its council, ordered them put on the 
street ?” 

7. “Where lighting transformers are 
banked on either the two or three wire 
system, it is desirable to operate with 
secondary fuses. Does any one know of 
an inexpensive but reliable form of sec- 
ondary fuse, box-open copper tipped fuses 
preferred ?” 


In reply to question No. 2, Mr. Ryan 
recommended a reduction in the size of 
carbons, or an increase in the current, or 
both; also recommended care in selec- 
tion of globes and preference given to 
globes of greatest opalescence as having 
a tendency to filter more of the violet 
light. | 

Mr. Hallberg on the same subject said, 
that he thought the use of a seven or 
seven and one-half ampere lamp would 
overcome the difficulty; also shortening 
of the are. | 

In answer to question No. 3, Mr. Ryan 
said that it is impracticable to install the 


' Kitson light at a reasonable height, owing 


to the peculiar distribution of light, the 
maximum being well on the horizontal. 
The higher the light is placed the less dis- 
tance it will penetrate; the ghastly color 
of the light was also very objectionable. 

In reply to question No. 5, Mr. White 
instanced the law on this subject promul- 
gated by the state commission on gas 
and electric light companies. A similar 
regulation should obtain in Ohio. 

In discussion of question No. 6, an 
interesting matter was broached, the us- 
age regarding placing of wires on poles 
of telegraph, telephone or electric lines, 
as to which should be hung lower. The 
general opinion seemed to be that electric 
wires were safest placed higher than the 
others. 

After adopting suitable resolutions of 


thanks to the authors of papers and others 
who had contributed to the instruction 


-and entertainment of the convention, the 


meeting adjourned to meet in Columbus 
in 1902, at a date te be hereafter settled 
upon by the executive committee. 


The ladies’ entertainment was looked 
after by Mr. Emil G. Schmidt, of the 
Sandusky Electric Light Company, who 
personally conducted an excursion around 
the Islands on Wednesday morning; also 
a visit to the Caves. Mesdames Bechtel, 
Perkins, McKnight and daughters, Sco- 
vil, Valentine, Hoit, Renshaw, Douds. 
Field and Gaskel were of the party. 


- - -~m “ara 
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The following were in attendance upon 
the convention: 

E. J. Bechtel, Toledo Railways and 
Light Company, Toledo; A. W. Field, 
Columbus Edison Company, Columbus; 
D. L. Gaskill, Greenville Electric Light 
and Power Company, Greenville; W. F. 
Hubbell, Wauseon Electric Light and 
Power Company, Wauseon; E. H. Mce- 
Knight, Middletown Electric Light and 
Power Company, Middletown; J. H. Per- 
kins, Youngstown Gas and Electric Com- 
pany, Youngstown; John M. Plaisted, 
Columbus Electric Company, Columbus; 
W. F. Raber, Citizens’ Electric Railway, 
Light and Power Company, Mansfield; 
S. M. Rust, Piqua Electric Company, 
Piqua; Emil G. Schmidt, Sandusky Elec- 
tric Light Company, Sandusky; Samuel 
Scovil, Cleveland Electric Illuminating 
Company, Cleveland; T. J. Smith, New 
Lexington Electric Light and Power 
Plant, New Lexington; L. H. Thullen, 
Leetonia Electric Light and Power Com- 
pany, Leetonia; F. E. Valentine, Urbana 
Electric Light and Power Company, Ur- 
bana; Alex Dow, Edison Illuminating 
Company, Detroit; F. J. Alderson, Stan- 


ley Instrument Company, New York; 


Perry R. Boole, Electric Appliance Com- 
pany, Chicago; H. B. Coles, General In- 
candescent Light Company, Cleveland; 
F. C. Colwell, General Incandescent Arc 
Light Company, Cincinnati; Chas. M. 
Crofoot, Pass & Seymour and Crouse- 
Hinds Electric Company, Cincinnati; 
H. J. Douds, General Electric Company, 
Cincinnati; Robt. E. Gorton, New York 
and Ohio Company, Warren, Ohio; J. H. 
Hallberg, General Incandescent Arc Light 
Company, New York city; W. J. Hanley, 
General Electric Company, Cincinnati; 
Lehman B. Hoit, Bullock Electric Manu- 
facturing Company, Cleveland; Wagner 
Electric Manufacturing Company, St. 
Louis; H. E. Hull, Erner-Hopkins Com- 
pany, Columbus; F. M. Knierim, the F. 
Bissell Company, Toledo; Chas. S. Kuntz, 
Post-Glover Electric Company,. Cincin- 
nati; Ray L. Lillibridge, New York; W. 
G. Nagel, the W. G. Nagel Electric Com- 
pany, Toledo; Ernest J. Paradis, the W. 
G. Nagel Electric Company, Toledo; F. 
G. Vaughen, the General Electric Com- 
pany, Schenectady, N. Y.; H. C. Wirt, the 
General Electric Company, Schenectady, 
_N. Y.; W. D’A. Ryan, the General Elec- 
_ tric Company, Lynn, Mass. 
> 
_ The route of the proposed British Gov- 
ernment Pacific cable is straight from 
Vancouver to Fanning Island, 3,337 
miles ; thence to the Fiji group, and thence 
to Norfolk Island, all three points in a 
nearly straight line. From the latter 


island it makes a sharp turn to Queens- 
land. ` p os 
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Rubber Cultivation. 

An interesting paper was read at the 
agricultural conference recently held at 
Barbadoes giving the results of some ex- 
periments carried out by Mr. J. H. Hart 
in the West Indies with a view to deter- 
mining, among other things, the yield and 
quality of rubber obtained from rubber 
trees under special conditions, the trees 
most suitable for the climate and soil, 
the best methods of planting, the cost of 
establishing and the financial return 
which may be anticipated. All the most 
important rubber-yielding trees have been 
supplied to the West Indian Botanic Gar- 
dens by the authorities at Kew, and those 
under observation in Trinidad include the 
Central American tree (Castilloa elas- 
tica), the Para tree (Hevea brasiliensis), 
the Ceara tree (Manihot Glaziovii), the 
East Indian or Assam tree (Ficus elas- 
tica), several species of African rubber 
vines (Landolphias), and the West Af- 
rican or Lagos silk rubber tree (Fun- 
tumia elastica, previously known as 
Kickxia africana).. The yield of rubber 
from Ficus elastica is small compared with 
that from the other trees, so that its culti- 
vation in the West Indies is unlikely, 


while the climbing habit of the Landol- 


phias renders them unsuitable for the 
purpose. The other four trees are much 
more likely to give satisfactory results, 
and have consequently received most at- 
tention. The Central American tree 
grows very freely in Trinidad, being most 
suitable for plains at low elevations. The 
largest tree in the gardens is over 75 feet 
high, with a girth of six feet at three feet 
from the ground, while in a small field at 
the experiment station, planted in July, 
1898, the five best trees now average near- 
ly 18 feet in height and 12 inches in 
girth. Experiments have been made to 
determine the yield and quality of the 
rubber, but the tapping was very carefully 
carried out so as not to affect the seed- 
bearing power of the trees. Under these 
conditions one of the largest trees gave 
2.14 pounds of latex, from which 0.69 
pound, or 32 per cent, of clean rubber, 
worth three shillings per pound, was ob- 
tained. An attempt to tap the younger 
trees led to an interesting result, for the 
latex so obtained was found to contain 


_ little or no rubber, but yielded 25 per cent 


of a putty-like mass, devoid of elasticity, 
which became hard and brittle. This 
product would be of no value, and it ap- 
pears that eight years is about the lowest 
age at which the tree will yield good rub- 
ber—a matter of considerable interest to 
planters. A curious point is that in places 


` where the roots of a tree have become ex- 
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posed, it has been found possible to extract 
large quantities of rubber from them. At 
present there are several trees of Hevea 
confusa growing in the gardens, but the 
rubber yielded is valueless, being yellow 
and sticky, but it is possible that the qual- 
ity may improve with the age of the tree. 
The West African rubber tree, although a 
comparatively recent introduction into 
Trinidad, appears to be a most promising 
plant, growing very freely at the experi- 
mental station, where three-year-old trees 
now average 1314 feet in height and 7 
inches in girth. They look as if they 
would speedily become large trees, and 
even at present yield latex freely, the rub- 
ber from which is of excellent quality and 
keeps well. That rubber trees will thrive 
in Trinidad is, therefore, well established, 
and under fairly similar conditions of 
climate and soil there is no doubt that they 


- would also flourish in the other islands as 


well, especially as confirmatory results 
have been obtained in Jamaica, Dominica 
and Tobago. The particular tree will 
have to be selected in view of local condi- 
tions, but Castilloa elastica, Hevea brasi- 
liensis, and Funtumia elastica are the three 
most suitable for general cultivation. The 
cost of planting can only be approximately 
estimated, but it is certain that it would 
not be as much as for cacao, which ranges 
from £12 to £15 per acre, and in most 
cases half these amounts would probably 
suffice. In cultivating rubber trees a very 
important point is to obtain clean and 
straight stems, which greatly facilitate the 
tapping process, and the best method of 
attaining this is to plant closely at first, 
afterward thinning out the weaker trees. 


a: oa oe. see Se as 


Electric Suction. 


Lemstrom’s explanation of the blacken- 
ing of a field of buckwheat blossoms by a 
thunder-storm is given in an interesting 
abstract in the English Electrician: If we 
put a capillary tube in a pail of water 
and connect the pail to the positive ter- 
minal of a frictional machine while a 
pointed conductor connected to the nega- 
tive pole is held a few inches above the 
capillary tube, then it is found that when 
the frictional machine is worked drops of 
water are formed at the top of the capil- 
lary tube, even although it be two feet 
above the surface of the water. Hence 
the effect of the electric stress is to suck 
water up the tube. Now, during a thun- 


_der-storm the vegetable juices are sucked 


up the stalk of the buckwheat through 
the capillary tubes in which they are con- 
tained, and the effect of these juices is 


_ apparently to blacken the blossom. 
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Alternating-Current Lightning 
Arresters. 


Two conditions are essential in a light- 
ning arrester for protection against light- 
ning discharges. It must offer less ob- 
struction to the high-potential discharge 
in its path to the earth than any other 
part of the circuit and it must be con- 
structed so as to extinguish the arc that 
is formed across its air-gaps on a grounded 
circuit or when simultaneous discharges 
occur on both sides of an insulated circuit. 
The first of these conditions determines 
whether the lightning will discharge 
through the arrester or some other part 
of the circuit, and the sec- Ag 
ond determines whether 
the arrester will extin- 
guish an arc on the cir- 
cuit or whether it will be 
destroyed byit. Inthecon- į 
struction of all its light- | 
ningarresters ihe General X 
Electric Company, of Ra 
Schenectady, N. Y., has 
followed these fundamen- 
tal principles. 

In this article only the lightning ar- 
resters for alternating currents will be 
described. As both sides of an overhead 
circuit must be protected with lightning 
arresters, a simultancous discharge from 
each wire may cause a short-circuit from 
line to line through the ground connec- 
tions of the arrester. A simple way to 
prevent this short-circuit is to make the 
spark-gap in the arrester so long that the 
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generator can not maintain an arc. While 
this method effectually prevents short-cir- 
euiting, it is not effective in protecting 
electrical apparatus from high-potential 
discharges, since the resistance of the long 
air-gap is so great that the lightning may 
puncture the insulation rather than cross 
the gap. 

These arresters have been designed to 
operate with short gap spaces. The 
single-pole arrester for 1,000-volt circuits 
has two metal cylinders separated by a 
spark-gap of three-sixty-fourths of an 
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inch. One cylinder is connected to the 
overhead line and the other cylinder to 
the ground through a low non-inductive 
resistance. The action of the arrester is 
dependent upon the cooling effects of the 


Frcs. 1 AND 2 —TYPE8 OF ALTERNATING-CURRENT 


LIGHTNING ARRESTERS. 


metal cylinders aided by the reversal of 
the generator current and the introduction 
of a non-inductive resistance. The ar- 
rester, under normal action, contains a 
small arc about as large as a pin-head be- 
tween the cylinders. The single-pole ar- 
rester for 2,000-volt circuits has two air- 
gaps. These arresters are shown in Figs. 
1 and 2. 

An arrester should be installed on each 
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WITH LIGHTNING ARRESTERE. 


circuit as it enters the station and at fre- 
quent intervals on the overhead lines. In 
many cases the installation of arresters 
within 500 feet of each transformer has 
been found to give effectual protection. 
Lightning arresters for potentials above 
20,000 volts should be divided into two or 
more sections connected in series, each sec- 
tion consisting of a small number of units 
well insulated from the wall. Although 
this arrangement requires a little more 
space it affords additional security. 

A modification of the alternating-cur- 
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rent lightning arrester has been designed 
for individual series arc lamps and for 
secondary circuits of 3,000 volts and less. 
This arrester is enclosed in a neat and 
compact weather-proof iron box, as shown 
in Fig. 3. No combustible material is 
used in its construction. In connection 
with series arc lamps the arrester forms a 


Fic. 8.—LIGHTNING ARRE8BTER FOR SERIES 
ARG LAMPS. 


bi-path protecting the lamp and enabling 
the discharge to pass along the line to be 
taken care of by the main line arrester. 
For the protection of secondary circuits 
one cylinder is connected to the line and 
the other to the ground, as in the case of 
circuits of higher potential. The leads 
pass through porcelain bushings and may 
be easily attached to the electrodes, which 
are mounted on a porcelain base in the 
interior. 

There is a considerable difference of 
opinion as to the advisability of installing 
reactive coils on alternating-current cir- 
cuits protected by lightning arresters. 
Some engineers believe that these coils are 
essential, while others think that with a 


Fie. 5.—ALTERNATING-CURRENT LIGHTNING 
ARRESTER CONNECTIONS FOR SERIES ARC 
LAMPS. 

good lightning arrester they are unncces- 
sary and serve only to complicate the cir- 
cuit. This company manufactures two 
reactive coils for use on alternating-cur- 
rent circuits up to 6,000 volts. These coils 
are mounted on white Italian marble 
bases as shown in Fig. 4. They are of 
sufficient size to prevent heating under 
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continual operation. In Fig. a diagram 
of the connections of the alternating-cur- 
rent lightning arresters for individual 
series arc lamps is shown. 


z 
Malleable Drive Brackets. 

A very useful device has just been 
placed upon the market by Mr. John R. 
Fletcher, of the Fletcher Manufacturing 
Company, Dayton, Ohio. It is known as 
the Fletcher drive bracket, and is made in 
several styles to suit the convenience of 
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sent to supply houses, asking them to send 
representatives and make exhibits. From 
the responses received thus far, a large 
number of supply men will be present. 
The usual number of brief and concise 
papers upon street railway topics of prac- 
tical interest will be read and discussed. 
In addition to the papers and in ac- 
cordance with the following resolution: 
“Resolved, That the topic ‘How to In- 
crease the Efficiency of Employés,’ be sep- 
arated under different heads, to be sug- 


| LETCHER’s MALLEABLE DRIVE BRACKETS. 


construction people. The use of the drive 
bracket obviates the necessity of drilling 
holes in brick walls with cold-chisel, plug- 
ging the wall with wood and fastening 
the ordinary bracket with screws. The 
manner in which the drive brackets are 
placed in position requires only that the 
hard, outside mortar, shall be broken with 
a cold-chisel, and the drive bracket can 
then be driven in. 


Street Railway Association of the 
State of New York. 


The nineteenth annuai meeting of the 
association will be held at Rochester, on 
September 10 and 11. Indications point 
to the most largely attended and interest- 
ing convention in the history of the asso- 
ciation. A general invitation has been ex- 
tended to the strect railroads of the state, 
both members and non-members, to send 
one or more representatives, including, in 
addition to the officials, the practical men 
connected with the respective companies. 
The first day will be given up entirely to 
the business meeting, followed in the even- 
ing by the usual banquet, which will prob- 
ably he held at Ontario Beach. A portion 
of the second day will be occupied by a 
business mecting, followed by an excellent 
programme of entertainment arranged by 
Mr. T. J. Nicholl and the local commit- 
tee. l 

Upwards of 600 invitations have been 


gested by Mr. H. H. Vreeland, and that 
he allot to the various street railway com- 
panies throughout the state the various 
sub-topics suggested, and that representa- 
tives of the respective roads prepare to dis- 


cuss the same at the next annual meeting” 
—the following assignment to make 10- 
minute addresses upon this subject under 
the following subdivisions has been made 
by Mr. Vreeland (for the purpose of open- 
ing discussion) : 

“Discipline,” E. G. Connette, general 
manager, Syracuse Rapid Transit Com- 
pany. 

“Benefit of Benefit Associations,” Orrin 
Root, assistant general manager, Metro- 
politan Street Railway Company, New 
York. 

“The Proper Selection and Training,” 
J. P. E. Clark, general manager, Bing- 
hamton Railroad Company. 

President G. T. Rogers extends a cordial 
invitation to all supply men to be present 
and make an exhibit if possible. 


— > 


New Electric Generator. 


A French scientist, M. S. North, has in- 
vented a new power generator which it is 
claimed will supplant petroleum as a 
motive power and will make stopping to 
take on a supply of electricity unnecessary 
for automobiles. The device consists, it 
is announced, of an automatic generator 
of electricity which takes up very little 
space and makes electricity as the auto- 
mobile proceeds on its journey. It is 
stated that the French Government has 
under consideration the advisability of 


adopting this new invention for submarine 
boats. 
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Views, News 
and Interviews 


A novel and peculiar suggestion is 
before the Committee on Electricity and 
Electrical Appliances of the exposition to 
be held in St. Louis in 1903. It is to con- 
struct a building of glass with steel fram- 
ing. Such a building is claimed to possess 
many advantages and make possible 
many novel and curious results due to 
“atmosphere of captive electricity purely 
stationary in quality and thus not pro- 


‘ductive of the violent action of currents 


with a circuit or earth connection. It is 
a fact already well known in electro-thera- 
peutical science, though not developed be- 
vond the stage of experiment, owing to 
the difficulty of establishing the required 
physical conditions, that simple satura- 
tion of the human body with magnetism, 
produced by the ordinary electric method, 
exerts upon the subject an influence of 
singular buoyancy and felicity, which is 
believed by progressive investigators in 
this new field to embody possibilities in 
the treatment of human maladies of the 
most startling character.” Electricians in 
general will be skeptical of the utility of 
sueh a building. 

The game of “high wheel” was invented 
at Albany, in one of the hill resorts, says 
the New York Tribune. To keep the place 
comfortable several wing fans, driven by 
electricity, were placed over the tables. 
One day during the hot spell pinochle 
and even poker were abandoned. A lawyer 
suggested having a game with a fan. He 
pressed the button which turned off the 
power, and, when the fan had: come to 
rest over the table, made a chalk mark on 
one of the blades. Then he said,” chip in 
a quarter a corner,” and every man put a 


quarter on the table. The fan was then 
started and stopped and the man over 
whom the marked wing had stopped de- 
clared the winner. Within a few minutes 
after the electric game had been suggested 
every fan in the place was working. 


A report of a curious discovery at the 
\-ray laboratory in Chicago has been giv- 
en out. It issaid that the X-ray apparatus 
has proved that Mr. Karl Wambold has 
two healthy hearts. The right heart is 


said to perform its function as properly 
as the left heart against which it presses 
slightly. Both are as free from disease, ap- 
parently, as any normal heart. 


Mr. Marconi has a motor carriage which 
is equipped with a folding cylinder on 
top of the car and devices for the trans- 
mission of wireless telegraphic signaling. 
Motor cars fitted with this device are to 


be used in forthcoming military manceu- 
vres in Europe. 
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DOMESTIC and EXPORT 


The new electric railway from LeFayet 
to Chamonix, France, was opened about 
August 1. This line shortens the journey 
from London to Chamonix to 25 hours. 


The Mexican director-general of tele- 
graphs and telephones has approved of the 
construction of a telephone line from 
Acapoucta to Quimuches in the territory of 
Tepsic. 

The Railways Company General has sold 
to the Everett-Moore Syndicate the con- 
trol of the Michigan ‘Traction Link be- 
tween Battle Creek and Kalamazoo, Mich., 
for $198,000. 

The street railway systems of Salt Lake 
City, Utah. have been merged in one cor- 
poration. The property of the Salt Lake 
City and of the Rapid Transit Companies 
was transferred to the Consolidated Rail- 
way and Power Company, which has a capi- 
tal stock of $4,000,000. 


The enlargement of the plant of the Vir- 
ginia Railway and Development Company 
has been authorized by the directors. This 
plant is on the James River, and is to be 
enlarged so as to develop its full capacity 
of 12,000 horse-power. It is expected that 


this enlargement will cost about $200,000. ' 


The engineers are now at work on the plans. 


The Mellon interests, of Pittsburgh, Pa., 
are preparing to spend $2,000,000 on the 
construction of their street railway lines, 
but do not expect to begin immediately. 
The Allegheny common council has passed 
their ordinances, and Mr. Mellon states that 
it is not likely that they can begin the 
construction of the new line before next 
spring. 

United States Consul Canada, of Vera- 
cruz, states that it is reported that three 
banks have formed a company under the 
name of Almacenes Generales de Deposito 
de Mexico y Veracruz, and have entered 
into a contract with the Mexican Govern- 
ment for the purpose of erecting bonded 
warehouses in the city of Mexico and at 
the port of Veracruz. 


The Mexican city of Oaxaca will shortly 
have an electric lighting system. Its popu- 
lation is about 30.000. At the outset. power 
Sufficient to furnish light for 3.000 incan- 
descent lights will be used, but later the 
plant, according to Mexican advices, will 
be considerably enlarged. Oaxaca capital- 
ists have united for the purpose of estab- 
lishing the initial plant. 

The general traffic manager, Mr. W. M. 
Bicknell, of the Miami & Erie Transporta- 
tion Company states that the work of 
grading the canal tow path for a new trol- 
ley motor road between Cincinnati and 
Dayton is now about one-fourth completed. 
It is hoped that the track laying may begin 
about August 1, and that the new line will 
be in operation by or soon after the first 
of the year. 


A corporation which is capitalized at 
$5,000,000 with power to increase its stock 
to $25,000,000 has secured a charter in 
Bridgeport, Ct., by a special act of the legis- 
lature of that state. The five incorporators 
whose places will be taken by the real back- 
ers of the enterprise are said to be repre- 
Sentatives of the Elkins-Whitney Syndicate, 
of New York. The corporation is known 
as the International Power Company. 


The city council of West Superior, Mich.. 
has passed the ordinance giving the Black 
River Falls Company a franchise to oper- 
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ate in that city. Mr. W. C. Sargent is in- 
terested in the company and has given the 
city council assurances that it will go ahead 
and erect poles, string wires and furnish 
the cities of West Superior and Duluth 
motive power which will be generated at 
Black River Falls some 20 miles from West 
Superior. 

The West Oakland railroad yards of the 
Southern Pacitic system, in California, will 
get power from the Bay Counties Power 
Company and thus change from steam to 
electricity. These shops are the second 
largest of the Southern Pacific system and 
have long been run by steam. The com- 
pany had made arrangements with the 
Standard Electric Company, but owing to 
the burning of the Standard’s plant at 
Blue Lakes, this company could not fill the 
contracts in the time desired. 


It is stated that the Union Traction Com- 
pany in conjunction with Pennsylvania 
railroad interests has purchased the new 
rapid transit franchises in Philadelphia, Pa., 
for $1,750,000. It is said that they had 
agreed to pay $3,500,000 for the franchises 
provided the franchise for the Broad street 
service line was decided to be good. This 
was left to New York lawyers, who decided 
unfavorably and therefore the price was 
cut in half. These are the franchises for 
which John Wanamaker offered the city 
$2,500,000. 

The electric traction system of the city 
of Mexico, which is at present controlled 
by British capital, of which the London 
financial house of Wernher Beit & Com- 
pany has contributed the largest share, will, 
it is anticipated, shortly pass into the hands 
of American capitalists who purpose mak- 
ing considerable extension to the road. The 
system is operated entirely with American 
equipment and is regarded by electrical ex- 
perts as being one of the most perfectly in- 
stalled traction roads in Latin America. 


A representative of the Everett-Moore 
Syndicate has been in Wheeling, W. Va., 
with the object of opening negotiations for 
the purchase of the stock and plant of the 
Wheeling Traction Company with the view 
of making it part of that system. An offer 
to take over all the stock and bonds of the 
Wheeling Traction Company at a figure 
nearly 50 per cent in advance of par was 
named. The value of the Wheeling Trac- 
tion to the syndicate lies in the fact that 
it has good connections and franchises ex- 
tending north to St. Clairsville, Ohio. 


Mr. Max Tolz, mechanical engineer for 
the Great Northern Railroad. announces 
that plans are practically ready for equip- 
ing and building from 75 to 150 miles of 
the Cascade Division of the road with elec- 
tric motors. The power will be generated 
from the water falls of the Skvkomish and 
Tumwater rivers. which are alongside the 
road. The smoke trouble of the Cascade 
Tunnel has rendered this necessary, as 
engineers and firemen have been frequently 
overcome by the smoke. The Great North- 
ern is also preparing to install electric 
power in its round houses and shops. 


The Costa Rica Electric Light and Tram- 
way Company, which is a British capital- 
ized concern operating three and a half 
miles of road in San Jose, Costa Rica. is 
about to be extended for a distance of two 
miles. Water power is used in working the 
system but the lowness of water during 
the dry season necessitates the cars ceas- 
ing to run at 5.30 P. M., as the whole avail- 
able current is then required for lighting 
purposes. With a view to overcoming the 
difficulties incurred by the lack of water, 
it is proposed to erect a plant some dis- 
tance from San Jose where a more abun- 
dant water-power can be derived. 


It is said that an agreement has been 
reached between the Rocky Mountain Tele- 
phone Company and the Northwestern 
Company, whereby the former will build at 
once from its present eastern terminus at 
Billings to Miles City, Mont., while the 
Northwestern Company will build west 
from its North Dakota terminus to Miles 
City. This will give the Bell company lines 
from Boston and New York to Chicago, St. 
Paul, Minneapolis, Helena, Portland, San 
Francisco and Los Angeles. It is thought 
this development means the installation of 
the Pupin long-distance telephone system 
owned by the parent Bell company. 


Chief Engineer H. W. Cowan, of the 
Colorado & Southern Railroad, has been in- 
vestigating the relative cost of operation, 
maintenance and business of electric pas- 
senger lines as compared with steam roads. 
He is convinced that electric power affords 
a cheaper method of operation. As evi- 
dence of the fact, the steam roads of the 
New England and Middle states are 
paralleled by trolley roads, which have 
succeeded in reducing rates very materially. 
Mr. C. K. Durbin, who was with Mr. Cowan 
in making investigations in the east, has 
gone to Europe to investigate the Ganz 
alternating-current system. Nothing defi- 
nite will be done toward making a decision 
until the report of Mr. Durbin on his ob- 
servations in Europe has been made. 


AUTOMOBILE NOTES 


Owing to the failure of the Pan-Amer- 
ican authorities to secure the necessary 
consent for the proposed 100 mile race be- 
tween Buffalo and Erie, Mr. F. M. Butler, 
secretary of the Automobile Club of Amer- 
ica, announces that its annual sweepstake 
race and one mile record race will not be 
run over this course. The governors of 
the club have, therefore, decided to hold 
the annual sweepstake race and the one 
mile record race elsewhere in October, pre- 
serving its international character by in- 
viting entries from abroad as originally 
proposed. 

Queen Alexandra, of England, has placed 
an order witn the City and Suburban 
Electric Carriage Company, of London, for 
an electric victoria, which she is going to 
present to the Dowager Empress of Russia. 
It is a Mark XII Columbia, and is similar 
in all respects to the carriage now owned 
by her majesty. 


Mr. O. F. Thomas has been appointed re- 
ceiver for the property of the General Car- 
riage Company. The offices of this company 
are at 185 Broadway, New York, N. Y. The 
General Carriage Company was started 
about two years ago, and was capitalized at 
$20,000,000. It claimed ownership of a fran- 
chise to run stages on any street in New 
York city, but its plans never fully ma- 
terialized. Mr. Cyrus Field Judson was its 
president. 


In its next great mancuvres, the German 
Army will make a thorough series of tests 
upon different types of military automo- 
biles. This will complete the tests which 
were commenced two years ago and whose 
results were excellent. For this purpose 
the Reichstag has appropriated about $35,- 
000. It is considered that the automobile 
will be specially useful in modern engage- 
ments where the line of battle will be greatly 
extended, as it will allow the general to re- 
main in rapid communication with the 
troops. It is proposed, also, to use the auto- 
mobile for the service of campaign hospi- 
tals, for luminous signals, and for the trans- 
portation of troops and baggage. 
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ELECTRICAL SECURITIES 


There was much increased animation 
shown by the market during the week just 
closed. Large operators are evidently quietly 
picking up the stocks sold by the West. 
The market unquestionably shows a revival 
of confidence by the financial community 
at large, and reported favorable prospects 
of special properties and favorable action 
regarding dividends or other encouraging de- 
velopments again find ready acceptance. The 
strike situation is apparently improving 
somewhat, or at all events is getting no 
worse. Any important change now would 
probably be for the better. This is shown 
as much by the steady advance in the steel 
stocks as by anything else. That this should 
tend to strengthen bullish sentiment where 
it already exists is reasonable. 


New York: Highest. Lowest. Closing. 
ELECTRICAL SECURITIES FOR WEEK ENDING 
AUGUST 24. 

Brooklyn R. T... 77% 7314 TTK 
Con. Gas........ 227% 221 2271% 
Gen. Elec........ 265% 25914 26514 
Man. BEl......... 121%, 117 12034 
Met. St. Ry...... 170 1653, 1695 
Kings Co. Elec... . Sex 197 
N.Y. & N.J.Tel.Co. ... oie 175 
Telep.,Tel.&Cbl.Co. ... st 3 


There is a revival of interest in Brooklyn 
Rapid Transit. It is believed that the stock 
is largely held in strong hands, having been 
accumulated by individuals who made a 
study of the company’s position and pros- 
pects. 

It is stated that the shares of the Amer- 
ican Telephone and Telegraph Company 
will be traded in on the New York Stock 
Exchange beginning September 3. 

There has been good buying of Western 
Union stock recently. Another quarterly 
dividend of one and one-quarter per cent 
will be due in about two weeks. There are 
still rumors of an alliance of the Western 
Union with the American Telephone and 
Telegraph Company, but no definite state- 
ment in regard to the matter can be ob- 
tained from the officials of either company. 

Electric Boat was more active during the 
week just closed than it has been for some 
time previously. The common advanced to 
2114 and the preferred about six points to 


51. oo 

Boston, August 24: Closing 
Am. Telep. & Tel............... 163 
Erie TO lois ow eens dace ah wi hades 46 
New Eng. Tel...............c000. 140 
Mass. Elec. pf................00- 93 
Westing. Mfg. pf................. 7014 
Edison Elec..............0.0000- 260 


Tbe affairs of the Massachusetts Electric 
Companies are said to be in a very pros- 
perous condition. The roads are being 
brought to the highest stage of efficiency 
under progressive and able management 
and the earnings are said to be unusually 
large. 


Chicago, Auguat 24: Closing. 
Chicago Edison Light........... 162 
Central Union Telephone......... 45 
Chicago Telephone............... 273 
Un. “PPAC ho ete ttacaeek awe niaes 164 
Un. Trac. Died o2sn es decetee nec ehee 59 
Metropolitan El.................. 92%, 


A despatch from Chicago says: “The 
larger interest in Chicago Union Traction 
are much encouraged by the steady in- 
crease in the earnings of the system. Last 
year, it will be remembered, the business of 
the company suffered considerably by the 
new competition of the elevated road run- 
ning over a portion of its lines, but within 
the last few months the earnings have be- 
gun not only to exceed those of last year, 
but even those of two years ago. The gross 
receipts for July were more than 10 per 
cent, or approximately 966,000 larger than 
for the same month last year, and about 
23,000 larger. than for July, 1899. The re- 
turns for the current month, as far as re- 
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ported, indicate that they will show even a 
larger increase for the month than those of 
July. There is very little stock afloat, as it 
appears to have been picked up for some 
time past by New York purchasers, pre- 
sumably members of the Whitney-Ryan 
Elkins-Widener syndicate. The point is 
made that the company is now making 
larger gross earnings than two years ago, 
when it was paying dividends on its pre- 
ferred stock.” 

The regular three per cent quarterly 
dividend of the Chicago Telephone Com- 
pany has been declared payable October 9. 
Books will close September 26. Stockhold- 
ers of record on that date will have the 
privilege of buying on October 9 at pro rata 
to present holdings of stock, $1,000,000 of 
new stock to be issued. 

The right to assess franchises is to be 
made a test case in Chicago, probably upon 
one of the franchises of the City Railway. 


Philadelphia, August 24: Closing. 
Elec. Co. of Amer..............- 754 
Philadelphia Elec................ 55% 
Union Traction.......s.sssssss.s.. 293% 
United G. I. COiiiccesisens dues 115% 
Elec. Stor. Bat. C.c..testwsswe wees 77 
Elec. Stor. Bat. pf...........-... 78 


The statement of the United Gas Im- 
provement Company to the city of Phila- 
delphia of earnings from gas sold in Phila- 
delphia shows gross for the June quarter 
an increase of $84,630 over same period last 
year. For the half year the increased was 
$186,813 over same period last year. 

The annual meeting of the Union Trac- 
tion Company will be held September 18. 
Books closed August 28 and will reopen 
September 19. 


| LEGAL NOTES | 


TELEPHONE COMPANIES’ LIABILI- 
TIES — In Griffin vs. New England Tele- 
phone and Telegraph Company, decided by 
the Supreme Court of Vermont in Septem- 
ber, 1900 (48 Atl., 643), it was held that 
where the death of plaintiff's intestate was 
caused by lightning, which came over de- 
fendant’s wire while deceased was sitting in 
his library, under the telephone which he 
had rented of defendant, and there killed 
him, the questions whether there were 
known appliances by which the danger from 
such lightning as killed deceased could be 
averted, and whether defendant was negli- 
gent in failing to supply and use such ap- 
pliances, were for the jury. It appeared 
that a telephone pole was struck by light- 
ning about a quarter of a mile from de- 
cedent’s house, and the current, running 
along the wire through the telephone, passed 
through his body, killing him. It was held 
that the question whether he was guilty 
of contributory negligence in not knowing 
that defendant had not adopted and main- 
tained proper appliances to avert the dan- 
ger, and in sitting where he was when the 
storm was approaching, was for the jury. 


STREET RAILWAY CONNECTIONS— 
In the recent case of Brown vs. Atlantic 
Railway and Power Company, the Supreme 
Court of Georgia held that a street-car com- 
pany which has acquired the lines of street 
railway of two other companies may, when 
authorized by its charter and with the con- 
sent of the authorities of the city in which 
the lines of railway are situated, connect 
the Hines acquired from the other companies 
by laying its tracks upon such portion of 
a street of the city as may be necessary to 
make the connection; that a street-car com- 
pany having authority to lay its tracks 
along the streets of a city will not be en- 
joined from laying its tracks along a given 
street at the instance of one claiming to 
have an interest in a line of street railway 
in another street on the ground that the 
construction of the new line may operate 
as an abandonment of the line in which 
he is interested, and that a general power 
in the charter of a street railway company 
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to construct a line of street railway author- 
izes the construction of double tracks upon 
the streets of a city, provided the authori- 
ties of such city consent that the streets 
may be so used. 


AUTHORITY OF RAILROAD COMMIS- 
SIONER—The Supreme Court of the State 
of Michigan has recently rendered an im- 
portant decision regarding the power and 
authority of the commissioner of railroads 
in the matter of a separation of the grades 
at the crossings of electric and steam roads 
in that state. An application was made by 
the Jackson and Suburban Traction Com- 
pany for the approval of a grade crossing 
of its line with the Michigan Central Rail- 
road on Page avenue in the city of Jackson. 
The commissioner refused to approve of a 


crossing at grade and ordered that it be 


made by means of an overhead bridge. The 
traction company and the city of Jackson 
then joined in an application to the Su- 
preme Court for a writ of mandamus re- 
quiring the commissioner to set aside the 
order and allow a crossing at grade, con- 
tending that the power and authority to 
regulate and control its streets was vested 
by the legislature in the city, through its 
charter, and that the law under which the 
commissioner secured his authority to con- 
trol crossings of this nature was void so 
far as it refers to crossings that are upon 
the streets of a city subject to the terms of 
a-city charter. The court refused to issue 
the writ and upheld the order of the com- 
missioner, taking the position that the po- 
lice power of the state in cases of this na- 
ture is superior to any local authority, and 
that such power can not be restricted or 
hampered by the action of a city council 
or by any provision that may be made in 
the charter of a city. 


VESTED RIGHTS OF RAILWAY COM- 
PANIES—The Michigan Supreme Court has 
rendered an important decision in the case 
of the Detroit, Fort Wayne & Belle Isle 
Railway Company versus the commissioner 
of railroads. In this case an order was 
issued by the commissioner for safety gates 
at the Clark avenue crossing of the tracks 
of the Union Terminal Association in the 
city of Detroit, and for derailers in the 
tracks of the street railway company, such 
gates and derailers to be operated by a 
tower man, the expense of the construction, 
operation and maintenance of the appliance 
to be equally divided between the two com- 
panies. It was claimed by the street ratl- 
way company that inasmuch as its line was 
built and in operation before the building 
of a railroad at this point, it had secured a 
vested right that could not be disturbed by 
legislative action, and that it could not be 
required to pay any part of the expense 
made necessary by conditions created after 
its line was built and for which it was in 
no way responsible. The court held that the 
statute under which the order was issued, 
and which makes it the duty of the com- 
missioner of railroads to examine the cross- 
ings of steam and electric roads now exist- 
ing, and to order such changes made in the 
manner of such crossings, or safeguards for 
the protection of the public thereat, as in 
his judgment shall appear to be necessary, 
and to apportion any expense incident there- 
to between the companies affected as he may 
deem just and reasonable, was a valid enact- 
ment, and that such discretionary powers 
might properly be vested in the commis- 
sioner by the legislature. A number of other 
orders issued by the department in. which 
the same question is involved have not been 
enforced, pending the decision in this case, 
but will now be taken up and forced to a 
conclusion, and for this reason the decision 
has beeen awaited with interest. A dis- 
senting opinion was filed by Judge Grant, 
taking the position that the use of a street 
by a street railway company is a strictly 
legitimate use, and that such companies 
should not be required to pay any part of 
the expense necessary for the protection of 
railroad crossings any more than other 
travelers by vehicle on the public highway. 
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TELEPHONE AND TELEGRAPH 


The Union Telephone Company, of Alma, 
Mich., has increased its capital stock from 
$150,000 to $200,000. 

The telephone company in Troy, N. Y., 
will spend about $100,000 in fitting up a 
building for its occupancy. 


The Valley Telephone Company, of 
Sebuwaing, Mich., is building a line be- 
tween Port Austin and Point Aux Barques. 


The Cresson Telephone Company, of 
Altoona, ra., has bought the stock and 
franchises of the Northern Cambria Tele- 
phone Company. 


The North Adams & Wilkins Settlement 
Telephone Company, of North Adams, Mass., 
is incorporatzd with the Delaware Valley 
Telephone Company. 


The Farmington Valley Telephone Com- 
pany of Connecticut, has filed a notice of an 
increase of stock from $7,000 to $10,500 with 
the secretary of state. 


Mr. Charles Narton and an engineer of 
the Long-Distance Telephone Company, of 
Indianapolis, Ind., have completed the sur- 
vey from Greencastle to Terre Haute. 


The Farmers and Traders’ Telephone 
Company, Freemont, Iowa, has taken in 
about 40 new members and is now extend- 
ing its line to Ben Buskirks, south of 
Freemont. 


In Port Henry, N. Y., a local telephone 
company is being organized. It is hoped by 
the company that they may be able to se- 
cure connections with a number of towns 
in Essex County. 


The independent telephone manufactur- 
ing companies all report a rushing business, 
and expect it to continue during the fall 
and winter. The demand for telephone 
service increases constantly. 


Three telephone companies, of Cleveland, 
Ohio, announce their intention to extend a 
welcome and office facilities to the visiting 
G. A. R. veterans next month. The visitors 
will, undoubtedly, largely avail themselves 
of this hospitality. 


The people of Lenox, Mass., have passed 
a special by-law regulating the speed of 
automobiles to eight miles an hour within 
the city limits, and 15 miles outside. The 
penalty tor violation of this law is fixed 
at $100 fine or ten days’ imprisonment. 


Mr. Sholes, superintendent of telegraph 
for the Atchison, Topeka & Santa Fe Rail- 
way, is experimenting with a telephone sys- 
tem in which the railway wire is used for 
telegraphing and telephoning at the same 
time without interference between tue mes- 
sages, 


Arrangements for the entrance of the 
Illinois Telephone and Telegraph Company 
into Chicago have been made. The com- 
pany has filed a trust deed under mort- 
gage to secure a bond issue of $5,000,000. 
Mr. A. G. Wheeler, the president of the 
company, says that the work of installing 
the plant will be pushed very vigorously 
from this time on in order that they may 
establish telephone service at the earliest 
possible date. They are endeavoring to 
complete their plans so as to have 15,000 


telephones in operation in the lower part. 


of the city by next spring. 


OBITUARY NOTICE 


MR. CHARLES NASH, J. P., who was 
well-known in the English telephone world, 
has died at the age of 82. He was originally 
the chairman of the Western Counties Tele- 
phone Company. His death will be a great 
loss to Bristol in the municipal affairs of 
Laila he played a prominent part for many 


The people of Lehigh, I. T., are to have 
an electric light plant. 


A municipal electric light plant is to be 
constructed in Altamont, Ill. 


In Marinette, Wis., the people are soon 
to vote upon the proposition of an electric 
lighting plant. 


The people of Harpersburg, W. Va., are 
to erect a municipal electric light plant at 
an expense of $16,000. 


Mr. D. O. Bourse has received the contract 
for building a large power-house for H. 
Roelof & Son at Roelof Station, Pa. 


The municipal lighting plant of St. Joseph, 
Mich., wil be built by the Fort Wayne Con- 
struction Company, of Fort Wayne, Ind. 


Mr. Philip F. Jeckell, of Anderson, Ind., 
has made the plans for a brick and steel 
power station, which will cost about $8,000. 


In Augusta, Ga., Mr. George Stewart 
Phinizy has applied for permission to build 
an electric light and gas plant. 


Mr. William R. Dougherty is taking es- 
timates for the power-house to be erected 
in Gibbsborough, N. J., for John Lucas 
& Company. 

In Toledo, 111., Charles Hanker, village re- 
corder, will receive bids until September 2 for 
a boiler and other apparatus for an electric 
lighting plant. 


It is reported that the Oshkosh Electric 
Light Company, of Oshkosh, Wis., will be 
reorganized and will spend $60,000 to re- 
build its plant. 


The city of Los Angeles, Cal., will soon 
submit the bid for the contract for street 
lighting. It will add about 100 lamps to the 
824 now in service. 


The Grantsburg Electric Light and Power 
Company, of Grantsburg, Wis., has received 
a franchise to build its plant, which it will 
begin upon at once. 


Messrs. C. E. Dupuy and W. J. Dancer 
have received a 30-years’ franchise to fur- 
nish the cicy of Stockbridge, Mass., with 
electric or gas lights. 


The Electric Heat, Light and Power Com- 
pany has been organized in Vanceburg, Ky. 
It will erect a plant at once. Mr. G. W. 
Stamper is president of the company. 


A new incorporation to be known as the 
People’s Light and Power Company, of 
Jeanette, Pa., has been formed and an ap- 
plication has been made for a charter. 


In Poughkeepsie, N. Y., bids are being 
asked for engines and dynamos for the 


Hudson River state hospital. Mr. G. L. 
Heins, of Albany, N. Y., is the state 
architect. 


A new electric light and ice manufactur- 
ing plant is soon to be constructed in Grand 
Island, Neb. The company is capitalized 
at $200,000. Mr. John S. Knott and Mr. G. 
H. Payne are among those interested. 


In Nashville, Tenn., plans are being pre- 
pared for a power-house for the electric 
lighting company by Brown & Brown, 126 
North Bruce street. The building is to be 
built of brick at a cost of $20,000. 


The people of Merrillan, Wis., have voted 
to bond the village for $10,000 to build an 
electric light plant and a system of water- 
works. The same power will be used for 
both, and the plant will be owned by the 


village. 


The foundation of the new electric light- 
ing station of the Narragansett Electric 
Lighting Company is nearly completed in 
Warren, R. I., and work is expected to be- 
gin on the building itself soon. 
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Electric lights are to be installed in 
Shepherdstown, W. Va. The town council 
has awarded the contract for the erection 
of the plant to the Jacob G. Schaff Electric 
Company, of Chambersburg, Pa. 


The contract for the erection of the power- 
house for the electric light plant in Chat- 
ham, N. J., has been awarded to Halsey J. 
Sturgis, of Madison, N. J. His bid was 
$2,100. It is for the enlargement of the 
power-house now used by the water plant. 


Machinery has been installed for the use 
of oil for fuel in the plant of the Citizens’ 
Electric Light Company, at Houston, Tex. 
They have three 12,000-gallons capacity 
storage tanks and use about 90 barrels of 
oil daily. 

Mr. Allen, secretary of the International 
Correspondence Schools, of Scranton, Pa., 
has applied for a charter for an electric 
lighting company. The new concern will 
secure a franchise from the boroughs of 
Dalton, Clarks and other near-by places. 


More than $26,000 a month for light is 
spent by the city of Mexico. It uses 501 
arc lights of 2,000 candle-power, and 383 of 
1,200 candlepower, besides a considerable 
number of smaller incandescent lights for 
some of the narrow streets and small 
squares. 

The People’s Gas Light Company has been 
formed in California. It is the corporation 
which is to take over the Central Light 
and Power Company and the Equitable 
Gas Light Company. Its capital stock is 
$3,000,000 divided into 30,000 shares with 
a par value of $100 each. 


The Lancaster County Railway and Light 
Company, of Lancaster, Pa., has awarded a 
contract for the erection of a power plant 
to cost over $300,000. The intention is to 
furnish power for all the trolley lines in 
the county and electric lights for the towns 
and villages. 


The Buffalo Structural Steel Company 
has received the contract for the erection 
of the framework of the power plant on the 
old Chester mill site in Lockport, N. Y., of 
which Charles E. Jackson is the owner. 
The contract for the placing of two 250- 
horse-power boilers and one 750-horse-power 
Corliss engine has been awarded to the 
Dixon Transfer Company. 


In Grand Rapids, Mich., the Fred Macey 
Company desires bids for one 200-horse- 
power slow-speed Corliss engine; one 400- 
horse-power slow-speed Corliss engine; 
three 250-horse-power water-tube boilers, 
condensers, piping, compressed air equip- 
ment; one 125-volt direct-current, low-speed 
belted generator; five shop motors, etc. 
Field & Hinchman, Majestic Building. De- 
troit, Mich., are the engineers. 


The Kansas City Electric Light Company, 
of Kansas City, Mo., has, as a result of the 
steel strike, decided to use brick instead of 
steel for the stacks of. its new $750,000 
power-house, for which it has just broken 
ground. There are to be two of these 
chimneys, each of which is to be 243 feet 
high. The brick used will come form Ger- 
many, and is made by the Alphons Custodis 
Chimney Construction Company. 


The National Electric Light, Heat and 
Power Company has submitted a bid to light 
the streets of Orange, N. J. It is a question 
whether or not Mr. Thomas A. Edison is 
at its head. Mr. William E. Gilmore, the 
president, signed the bid. Mr. Gilmore is 
the manager of the Edison Phonograph 
Works and intimately associated with Mr. 
Edison in many business enterprises. It 
is said that the company has obtained op- 
tions on property on which an electric light- 
ing plant will be erected in time to take 
over the street lighting business if the con- 
tract is awarded to it. Both Mr. Edison 
and Mr. Gilmore are away at present, which 
makes it impossible to secure any further 
information. 
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ELECTRIC RAILWAYS 


Construction work on the Central Rail- 
way, of Peoria, Ill, will soon begin. 


A large force of men is at work fencing 
in the tracks of the Seattle & Tacoma 
electric road of Washington. 


Good progress is being made upon the 
construction of the trolley extension of the 
Media, Glen Riddle & Rockdale line from 
Media, Pa. 


Judge Roraback has granted a petition 
to the Connecticut Railway and Lighting 
Company for a trolley road from Ansonia 
to Seymour, Ct. 


The Allen trolley line, of New York, is 
being rushed through, and the subway at 
the Erie Railroad and Sowles’s Crossing is 
nearly completed. 


The Mechanicsburg council of Mechanics- 
burg, Pa., has been asked by the Star Trac- 
tion Company for permission to lay tracks 
through the town. 


The New Hope & Doylestown Trolley 
Company, of New Jersey, has been granted 
the right of way by the commissioners of 
Doylestown township. 


News comes from Maryland that the 
building of an electric railway between 
Oakland, Deer Park and Mountain Lake Park 
will soon be commenced. 


In Parkersburg, W. Va., a company with 
$500,000 has been incorporated to construct 
and operate an electric line in Parkersburg 
and the surrounding country. 


Capitalists of Independence, Mo., are form- 
ing a company to build a street railway sys- 
tem in Independence and later a line from 
Independence to Kansas City. 


A project is being considered to locate the 
power plant in St. John’s instead of Maple 
Rapids, Mich., by selling the electric light 
plant to the railroad company. 


An ordinance permitting the Monongahela 
Traction Company to lay tracks on a number 
of the streets of Wilkinsburg, Pa., will 
probably be passed by the city council. 


A new engine is to be installed at the 
power-house of the Grand Rapids Railway 
Company, of Grand Rapids, Mich. It will be 
a Filer-Stowell engine of 500 horse-power. 


The New Paltz & Poughkeepsie Traction 
Company’s road, according to President 
Case, will be extended from New Paltz to 
Rifton, N. Y., if the rights of way can be 
procured. 


The Alton & East Alton Electric Railway 
Company, of Illinois, will begin the con- 
struction of the railroad from Alton to East 
Alton as soon as the franchise and rights 
of way can be obtained. 


The Columbia-Montour Electric Railroad 
has completed its line between Lime Ridge 
and Bloomsburg, Pa. Good progress has 
been made in the construction work upon 
the Berwick-Lime Ridge division. 


The work on the line of the Citizens’ 
Traction Company, Pa., from Franklin to 
Smithman Park is being pushed rapidly. 
D. J. Geary, of the company, is confident 
that cars will be running by August 15. 


The Worcester & Charlton Street Rail- 
way Company, of Worcester, Mass., has 
started to build its tracks. The new com- 
pany has about 300 men at work, and it will 
not be long before the line is completed. 


It is reported that a charter will probably 
be granted to run electric cars from Sugar 
Notch to Warrior Run, Pa. A preliminary 
survey has already been made and a final 
survey will be made within the next week. 
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A new electric line to run from Saginaw, 
Mich., to St. Johns is being agitated. The 
directors of the Lansing & St. Johns elec- 
tric line are said to be concerned in the 
plan. 


The Buckeye Traction Company, of Craw- 
ford County, Ohio, has received permission 
from the county commissioners to construct 
an electric railway from Bucyrus, Ohio, to 
Huron County. 


The Mohawk River Traction Company 
has been granted a franchise by the Board 
of Trustees of Fort Plains, N. Y., to con- 
struct an electric railway through the streets 
of Fort Plain. 


The Monroe County Electric Belt Line 
Company, of New York, has filed articles of 
incorporation. It is capitalized at $250,000, 
and will be 20 miles long. Percy McPhail 
and George W. Aldridge are among the 
directors. 


Two hundred men are engaged in work 
upon the grade of the Western Ohio Elec- 
tric Line between Findlay and Lima. The 
line will be established between Lima and 
Bluffton. Nearly all the rights of way have 
been secured. 


Mr. Samuel Hill, of St. Paul, Minn., has 
authorized the statement that if the right 
of way to construct an electric line between 
St. Paul and Minneapolis is granted, that 
the road would be in running order by Jan- 
uary 1, 1903. 


A franchise has been granted by the 
county commissioners to Daniel H. Buell 
to build an electric road from Marietta to 
St. Mary’s, Ohio. By the terms of the fran- 
chise the road must be completed by De- 
cember 31, 1902. 


A company has been organized in Union 
City, Ind., to build an interurban line from 
Richmond to Portland, via Union City. Sev- 
eral New York men are among the incor- 
porators. C. S. Pierce is its president. The 
capital stock is $50,000. 


By the incorporating to-day of the Mo- 
hawk Valley Traction Company the towns 
of Herkimer and Little Falls, N. Y., will be 
connected by a trolley road. The capital 
stock is $80,000, and the directors are 
Timothy way, J. Judson Gilbert and 
others. 


Good progress is being made in the pre- 
liminary survey of the Batavia, Medina, 
Lyndonville & Lake Ontario trolley line 
of New York. The right of way for the en- 
tire distance has been secured, and it is 
probable that there will be little delay in 
securing a franchise. 


Allan W. Page has petitioned Judge 
Gager, of the Superior Court, for permission 
to construct a trolley line from Waterbury 
to Cheshire, Ct. Mr. Page is counsel for 
the Cheshire Street Railway Company, 
whose franchise is owned by the Connecticut 
Railway and Lighting Company. 


The people of Noble Township, Ind., have 
voted to appropriate $50,000 to aid the 
Wabash & Rochester Electric Railway, the 
company which has been organized to con- 
struct the line joining Wabash and Roches- 
ter. The contractors are ready to undertake 
the construction of the road at once. 


Opposition to four prospective trolley 
lines, which will parallel the lines of the 
New York, New Haven & Hartford Railroad 
in Connecticut, has been withdrawn. These 
trolley roads will extend from Hartford to 
Springfield, from Derby to New Haven, from 
Waterbury to Meriden, and from Meriden 
to New Haven. 


The work upon the electric road from 
Greenwood to Shelbyville, Ind., is to begin 
at once. It is planned to have the road in 
operation by next spring. It will be 20 
mites long, and it is estimated that it will 
cost about $250,000. Mr. J. T. Polk is the 
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president of the company which will build 
the road. | 


The consent of the State Railway Com- 


missioners for the Troy & Pittsfield Elec- 
tric Railway Company of New York and 
Massachusetts has been filed with the Secre- 
tary of New York State. This consent al- 
lows the company to build a railroad from 
Troy through Rensselaer and Bath to the 
state line. 


Work has been progressing rapidly upon 
the Perth Amboy & Metuchen trolley 
line of Perth Amboy, N. J., but it has been 
stopped temporarily owing to legal com- 
plications. Indications are that, provid- 
ing the legal difficulties are overcome, the 
route between Perth Amboy and Metuchen 
will be running by fall. 


The construction of the new Lancaster 
& York Furnace trolley road, of Pennsyl- 
vania, has been begun, and cars will be run- 
ning before winter. In a short time the 
building of the Lancaster & York Furnace 
road will be started. The building of the 
Susquehanna River is contemplated to con- 
nect with a line that is being buiit to York. 


The Waterloo-Denver Electric Railway, of 
Iowa, has been essured by the signing of a 
contract by L. S. and J. F. Cass. Samuel 
Kern, of Charles City, will soon have 100 
teams at work upon the grading. The con- 
struction of the road will be of the very best 
and most substantial character; $190,000 
will be spent for construction and equip- 
ment. 


News comes that the steel strike may 
delay the completion of the Ridge Road 
trolley line of Lockport, Pa. The steel 
rails, which were to have been delivered 
by July 1, may not be delivered before next 
April. The work of grading, as well as the 
setting of the poles and stringing of the 
wires, however, may all be done before that 
time. 


The Parkersburg & Marietta Electric Rail- 
way Company has advertised for bids for 
grading, masonry and trestles for the new 
electric line between Parkersburg, W. Va., 
and Marietta, Ohio. There will be 60,000 
cubic yards of excavating, 2,600 lineal feet 
of filling, 332,000 feet of lumber used in 
trestles and 500 cubic yards of masonry. 
J. Madison Jackson, of Parkersburg, is chief 
engineer. 


A change has taken place in those who are | 


interested in the Detroit, Ann Arbor & 
Adrain Railway Company, which has se- 
cured most of the franchises from Ann 
Arbor to Adrian. Mr. William B. Hatch and 
Mr. John C. Donnelly, of Detroit, were the 
ones who secured the franchise. They have 
now assigned them to the Detroit-Ann 
Arbor Railway Company, of which Mr. 
Michael Brennan, of Detroit, is the presl- 
dent. 


Mr. J. T. Blackwell and Mr. G. R. Webb, 
representatives of the Baltimore syndicate 
which recently purchased the San Francisco 
& San Mateo Electric Railroad, of San 
Francisco, Cal., are in the West with the ob- 
ject of closing their options on the Sutter 
Street Line and its adjunct the Sutro Elec- 
tric Road. The option is tantamount to a 
contract on the part of the Baltimore peo- 
ple to take the Sutter and Sutro roads for 
$1,800,000. 


At a recent meeting of the directors and 
stockholders of the North Hudson County 
Railway Company for the ratification of 
the trolley merger of the Jersey City, Ho- 
boken and Paterson street railways, the 
necessary resolutions for the merger were 
passed and duly signed. Another meeting 
was held on August 15, when the stock- 
holders were called upon for the payment 
of the interest and principal on the $1,000,- 


000 worth of five per cent bonds issued by 


the Bergen Turnpike Company for the build- 
ing of the line between Hoboken and Hack- 
ensack. 
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A two-mile trolley line between Bangor 
and East Bangor, N. J., will be built by the 
Trenton Traction Company. 


A surveying party is at work near Port 
Byron, N. Y., surveying the proposed trol- 
ley road from Rochester to Syracuse. 


Surveyors have begun setting stakes in 
Benton Harbor, Mich., for the new road of 
the West Michigan Traction Company. 


The village board of Nelliston, N. Y., will 
hold a meeting to consider the application 
for a franchise to the Mohawk River Trac- 
tion Company. 


The Pomeroy-Mandelbaum Syndicate is 
making plans for two electric railroads from 
Columbus to Cincinnati, Ohio, and a third 
toward Wheeling. 


Mr. P. L. Spooner, of Madison, Wis., has 
filed with the city clerk of Janesville, Wis., 
an application for a franchise for an elec- 
tric street railway in Janesville. 


A new street railway power plant is to 
be constructed in Lemont, Ill. The excava- 
tion for the foundations is already begun 
and a large force of men is at work. 


The special committee of Little Rock, Ark., 
is considering the granting of a franchise 
to M. D. L. Cook and W. C. Faucette for a 
line of street railway in Little Rock. 


The city council of Bessemer, Ala., has 
granted a franchise to the Steel Cities Rail- 
way Company, giving it the right of way 
to enter the city through certain streets. 


A new trolley line to connect Providence 
and Worcester, Mass., is being constructed. 
Work has been started upon the Uxbridge 
and Blackstone Street Railway at Uxbridge, 
Mass. 


Hiram B. Rhymer has received general 
charge of the proposed new electric railway 
which is to be built between Elmira and 
Wellsburg, connecting with Tonawanda and 
other points. 


Good progress is being made upon the 
construction of the electric line between 
Edwardsville and Collinsville, II. The work 
is being done under the supervision of Con- 
tractor Bray. 


The Cleveland Electric Railway Company, 
of Cleveland, Ohio, is having an addition to 
its power plant built. Andrew Dow & Son 
have the contract. The work will cost up- 
wards of $50,000. 


Those interested in the Windsor Locks 
& Rainbow Street Railway Company, of 
Windsor Locks, Ct., have effected an or- 
ganization. Henry A. Huntington, of Wind- 
sor, Ct., is president. 


Information has been received that the 
actual work of construction on the Chilli- 
cothe & Hillsboro Traction Company’s line, 
of Hillsboro, Ohio, will be started by the 
Ohio Trust Company. 


Bonds for $500,000 will be issued by the 
Salt Lake City Railroad Company, of Utah. 
The money will be used for the purpose of 
improving the street railway system and 
also to pay off its indebtedness. 


Preliminary surveys for the extension of 
the Manistee, Filer City & East Lake Elec- 
tric Railway, of Michigan, from Orchard 
Beach to Bear Lake have just been com- 
eas G. A. Hart is president of the com- 


Cincinnati capitalists are formulating 
plans for the construction of an interurban 
line between Stevens Point and Grand Rap- 
ids, Mich. Mr. D. O. Brothers, of Grand 
Rapids, Mich., is one of those interested in 
the new venture. 


Rights of way, franchises and traction 
material for the Toledo - Bryan Air Line 


Railway, of Toledo, Ohio, have been se- 
cee The contracts will be let about 
ugust 10. The road will be operated by 


electricity and will be 57 miles long. 
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J. L. Blackwell & Company, of Baltimore, 
Md., have secured the contract for building 
the Philadelphia & Paoli, West Chester & 
Southern, and the Coatesville & Downington 
trolley lines. Mr. Albert B. Kelley is presi- 
dent of the company which has chartered 
these roads. 


The Schenectady Railway Company, of 
Schenectady, N. Y., has applied for a fran- 
chise from Schenectady to the Rexfords 
Flats Ridge along the highway from the 
city limits to the aqueduct in the town of 
Niskayuna. 


The Durham Traction Company, of Ral- 
eigh, N. C., has accepted the new power 
plant of the company. The traction com- 
pany will put in the eight miles of street 
railway as agreed with the city officials 
some time ago. 


The construction of a street railway sys- 
tem in Tyrone, Pa., has been begun. It will 
be built to Beliwood and will there con- 
nect with the Logan Valley line, which com- 
mences at Altoona. The American Rail- 
ways Company, of Philadelphia, will lease 
the line. 


The president and general manager of 
the Rapid Railway Company, Mr. G. R. 
Schrughan, has filed an application for an 
electric road to parallel the Cincinnati, 
Lebanon & Northern Railroad. This com- 
pany was recently incorporated in Colum- 
bus, Ohio. 


The Ringing Rocks Traction Company, 
of Pottstown, Pa., has received a charter 
to build a trolley line from the northern 
limits of Pottstown to connect with the 
Ringing Rocks road at Boyertown. The 
capital stock is $54,000. Cyrus Q. Guldin, 
of Reading, Pa., is president. 


At the meeting of the directors of the 
Nashville Railway, of Nashville, Tenn., and 
the Cumberland Electric Light and Power 
Company, Mr. Percy Warner was elected 
president of both companies. Important 
improvements and extensions will be car- 
ried out and new cars will be ordered at 
once. 


The Perkiomen Valley Trolley Company 
has received a charter to build 30 miles of 
road beginning at Collegeville, Pa., and 
meeting the Allentown & Emaus Street Rail- 
way Company at Schwartz’s Corners, Le- 
high County. Its capital is $180,000. Mr. 
Henry Trexler, of Allentown, Pa., is its 
president. 


Land has been purchased by the Fonda, 
Johnstown & Gloversville Railway Com- 
pany, of Johnstown, Pa., for the erection of 
a power station for the operation of its 
electric lines. The station will be modern 
in every detail and will be built of brick. 
The total cost will be in the neighborhood 
of $3,000. It will have a capacity of 3,000 
horse-power. 


The Interstate trolley line which is 
being built between Danbury, Ct., and 
Goldens Bridge, N. Y., will be opened for 
traffic not later than December 1. The de- 
lays due to the excessive prices which own- 
ers put upon land desired for rights of 
way have been practically overcome and 
the construction force is being largely in- 
creased. The company has issued $300,000 
stock and $200,000 bonds which has not 
been disposed of. 


Judge Gager, of the Superior Court of 
Connecticut, has issued an order that pub- 
lic necessity and convenience require the 
construction of an electric street railway 
system from Waterbury through Prospect 
and Cheshire to Mount Carmel, where 
connection can be made with the New Haven 
trolley system. This order is granted to 
the Connecticut Railway and Lighting Com- 
pany. It is the intention of this company 
to link Waterbury and New Haven by trol- 
ley as soon as possible. 
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PERSONAL MENTION 


MR. GEORGE D. YOUMANS has been ap- 
pointed general attorney for the Brooklyn 
Rapid Transit Company. 

GIOVANNI ASSUNNA, chief engineer of 
the firm of Siemens & Halske, has been 
called to a full professorship of electrical 
engineering in the Technical Institute at 
Munich. 


MR. C. T. YERKES has gone to Buda- 
pest, Hungary, to investigate the Ganz elec- 
tric system, with a view, it is said, of 
purchasing the system for use in London 
and the United States. 

MR. R. C. PORTER has been appointed 
lecturer of mechanical engineering at Birm- 
ingham University, England. He is at 
present lecturer in engineering at the gov- 
ernment school at Cairo. 

MR. ALFRED SCHWARTZ, of the South- 
western Polytechnic, Chelsea, England, is 
to be elected professor of physics and elec- 
trical engineering in the Manchester Munic- 
ipal School of Technology. 

MR. J. ROBERTS, manager of the car 
factory of the Melbourne ‘Traction Com- 
pany, of Australia, is now in this country 
seeking the latest American ideas in the 
construction of trolley cars. 

MR. H. H. VREELAND, president of the 
Metropolitan Street Railway Company, 
gave a clambake to his associate officials 
Saturday of last week. This annual oc- 
casion was greatiy enjoyed by all present. 


PROFESSOR ELIJI AOYAGI, of the Uni- 
versity of Kyoto, Japan, has arrived in the 
United States from Germany. He will visit 
a number of our most important electric 
plants prior to sailing for Japan Septem- 
ber 11. 

AGOSTINO RIBOLDI, Bishop of Pavia, 
has had the Cardinal's hat conferred upon 
him. He is well known for his work in 
physics and especially electricity. Several 
other ecclesiastics interested in electrical 
subjects have recently been raised to the 
Episcopal throne. 

MR. H. V. CROLL, who has been man- 
ager of the Spokane, Wash., branch office 
of the Edward P. Allis Company, has been 
appointed manager of the branch office to 
be established at 414 Dooly Block, Salt Lake 
City, for the Allis-Chalmers Company, with 
the territory of Utah, Nevada, Montana and 
Southern Idaho, under the direction of that 
office. 

MR. C. F. FERNANDEZ, Mexico City, 
Mexico, .controls a number of extensive 
water powers in the vicinity of Mexico 
which he has for sale. These powers he 
reports as being particularly well adapted 
for use with electrical installations, and 
parties desiring to take up such matters 
in that country would do well to write Mr. 
Fernandez at once. 

MR. J. D. CORMACK, B. S. C., of Glas- 
gow, has been appointed to the chair of 
mechanical engineering in the University 
College, London. ‘This chair was made 
vacant by the resignation of Professor Hud- 
son Beare, on his appointment as regius- 
professor at Edinburgh. Mr. Edgar Walford 
Marchant, VD. S. C., has been appointed to 
the lectureship in electrotechniques in the 
same college which was vacated by Mr. 
Alfred Hay’s appointment to a professor- 
ship at Coopers Hill. 

MR. CHARLES LE BLANC, a well-known 
electrical engineer and contractor, of Paris, 
is at present in this country. He has re- 
ceived the position of chief engineer of the 
Compagnie Generale de Traction de Paris, 
one of the three large syndicates in France 
which makes a business of equipping and 
operating electric railways. Mr. Le Blanc 
was formerly one of the engineers attached 
to the Sprague Electric Railway and Mo- 
tor Company. He is at present in the west, 
but expects to be in New York soon. 
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INDUSTRIAL ITEMS 


THE J. G. BRILL COMPANY, of Phila- 
delphia, Pa., has received the contracts for 
the rolling stock of the San Bernardino 
Traction Company. 

ALFRED B. OX & COMPANY, of Phila- 
delphia, has secured a contract for the ship- 
ment of a 45-ton electric train and trans- 
fer table to Kobe, Japan. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, have just issued a “Com- 
plimentary Meter Book.” This book is a 
small edition of the regular F. & H. meter 
book, and is being sent free to the trade. 


BAILEY, WALKER & COMPANY, of 
Buenos Aires, Argentine Republic, which 
deals largely in electrical machinery, has 
placed an order for generators with the 
Sprague Electric Company, of New York. 


THE ST. LOUIS CAR COMPANY, of St. 
Louis, Mo., is about to begin the shipment 
on a contract for 250 cars which was re- 
cently secured from one of the principal 
electric traction systems in Buenos Aires, 
S. A. 


MR. H. W. FLA1E, 202 West Eighth 
street, Austin, Tex., is in the market for 500 
or more five-inch top 25 foot cedar poles. 
No. 14 B. & S. gage galvanized telephone 
wire for 50 miles dnd over, No. 14 B. & S. 
copper wire for 50 miles and over. 


THE MONARCH MANUFACTURING 
COMPANY, of Waterbury, Ct., has an ex- 
hibit of its engine-stop system at the Pan- 
American Exposition. This is located in 
the power court in Machinery Hall and 
Transportation Building. All users of 
power will find this exhibit of interest. 


SANDERSON & PORTER, of New York, 
are preparing plans for a new power plant 
for the Rockingham County Light and 
Power Company. It is to be built near 
Portsmouth, N. H. The contracts will soon 
be let. The same company is rebuilding 
the lines and power plant of the Galveston 
City Railway Company, of Galveston, Tex., 
which was destroyed by the storm. 


THE INCANDESCENT ELECTRIC LIGHT 
MANIPULATOR COMPANY, of Boston, 
Mass., reports that its business in incandes- 
cent lamp manipulators has increased 1,000 
per cent over that of last year. The orders 
for its Morse automatic cord lamp adjuster, 
tax its present capacity to such an extent 
that it has decided to move its factory to 
larger quarters at Quincy, Mass., where it 
will be able to turn out 1,000 adjusters a 
day. 


THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY'S page an- 
nouncement in the ELECTRICAL REVIEW, giv- 
ing a diagram of circuits and showing the 
application of power supplied by Westing- 
house generators at Niagara Falls, is a par- 
ticularly graphic presentation of the elec- 
trical work this company’s machinery ac- 
complishes at the Falls. The showing is 
very interesting, and has attracted a great 
deal of attention. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, claim the Columbia high-volt 
lamps are unexcelled, and solicit a trial 
order to convince the purchaser. The 
Columbia 110-volt lamps have proven a suc- 
cess for the past 12 years, and from the 
outlook the company’s 220-volt lamps will 
enjoy the same experience. The Central 
Electric Company carry a large stock of 
lamps in all voltages and candle-powers, 
also street railway lamps 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., in view of 
the large number of their students who will 
visit the Pan-American Exposition, have es- 
tablished an information bureau at their 
Buffalo office and arrangements have been 
made by which accommodations may be se- 
cured during the course of the exposition. 
The bureau is conducted free of charge and 
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all correspondence intended for it should be 
addressed to the Correspondence Schools, 
Ellicott Square Building, Buffalo, N. Y. 
Visitors to the exposition, whether they be 
students of the schools or not, are requested 
to call at the Buffalo office. 

THE SPRAGUE ELECTRIC COMPANY 
is receiving many orders for its apparatus 
from all parts of the country and abroad. 
Among recent orders are the following: 
Ninety-kilowatt split-pole generator shipped 
to Bailey, Walker & Company, Buenos Alres, 
S. A.; 125-kilowatt split-pole generator, 
Steelton Light, Heat and Power Company, 
Steelton, Pa.; 3714-kilowatt split-pole gen- 
erator, Ft. Wadsworth, Staten Island, N. Y.; 
3714-kilowatt engine-type generator, Ft. 
Hancock, N. J.; &80-horse-power motor, 
American Linseed Company, Staten Island, 
N. Y.; 100-kilowatt engine-type split-pole 
generator, Geuder & Paeschke Manufactur- 
ing Company, Milwaukee, Wis.; 50-kilowatt 
generator and 15-horse-power motor, Roe 
& Conover, Newark, N. J.; 85-horse-power 
motor, John Stephenson Company, Eliza- 
beth, N. J.; 75-kilowatt split-pole generator, 
Chase Rolling Mill Company, Waterbury, 
Ct.; 75-kilowatt split-pole generator, Fred 
Miller Brewing Company, Milwaukee, Wis.; 
100-kilowatt 550-volt split-pole belted-type 
generator, Plymouth Mills, Plymouth, Mass., 
100-kilowatt, belted-type, split-pole gener- 
ator, C. S. Ashley, Toledo, Onio; 100- 
kilowatt 550-voit belted-type split-pole gen- 
erator, and various motors up to 50 horse- 
power, T. C. Kellar, Chicago, Ill.; a quan- 
tity of motors for the mines and refining 
plant of the Arlington Copper Company, 
Arlington, N. J.; 100 horse power motor, 
American Locomotive Company, Cooke 
Works, Paterson, N. J.; 60-kilowatt split- 
pole generator, Fahys Watch Case Com- 
pany, Sag Harbor, L. I., two 25-kilowatt 
engine-type split-pole generators for Madi- 
son Square Garden, New York, and 100-kilo- 
watt split-pole engine-type generator, Le- 
land Hotel, Chicago, Il. 


BEAUTIFUL ELECTRICAL EFFECT— 
Mr. S. F. Gray, a local electrician, has just 
completed what is probably the most beau- 
tiful electrical display ever seen in a church 
in the city. It is the illumination of the 
statue of Our Lady of Lourdes at the 
Cathedral. As is well-known, especially 
among Catholics, Our Lady of Lourdes was 
an apparition which appeared before the 
child, Bernardette Soubirons, about Feb- 
ruary, 1858, on a rock at Lourdes. Since 
then Lourdes has become famous the world 
over for a fountain the water of which is 
said to possess most wonderful healing 
qualities, and which spring was revealed 
after the child had dug into the sand at 
her feet at the command of the apparition. 
Two magnificent churches have since been 
built near tne fountain, which is visited 
by many thousands annually to receive the 
benefit of the water. Many miraculous cures 
are attributed to the properties of the wa- 
ter. The apparition appeared to the child 
on 18 different occasions, and a statue of 
Our Lady of Lourdes stands on the left 
siae of the alter at the Cathedral. The 
statue is of Italian marble. On its head 
is a magnificently designed brass crown 
studded with tiny incandescent bulbs. 
The roses about the feet of the apparition, 
so the story of Bernardette goes, grew out 
of the rocks in a day to convince the Bishop 
of Lourdes of the truth of the child’s state- 
ment. These roses on the statue are made 
of Austrian porcelain, while the leaves are 
of brass and remarkably natural in appear- 
ance. Inside each rose is a small bulb, 
the soft rays of which contrast most beau- 
tifully with the brilliant illumination of 
the circle about the head of the statue 
upon which is inscribed the words: “I am 
the Immaculate Conception.” The lettering 
is of gilt and lends additional splendor to 
the bruliancy of the lights. Each group 
of lights about the statue can be used 
separately. The display was designed and 
executed by Mr. I. P. Frink, New York.— 
Baltimore American. 
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NEW INCORPORATIONS 


WEISSPORT, PA.—Kemmerer Electric 
Light Shifter. $35,000. 


CAMDEN, N. J.—The National Roll Street 
Car Company. $600,000. 


PEORIA, ILL.—The Central Electric 
Company. Capital stock increased from 
$5,000 to $25,000. 


NATCHEZ, MISS.—The Natchez Electric 
Street Railway Company. $50,000. Mr. 
E. H. Ratcliff is president. 


NEW YORK, N. Y.—Norden-Bittner Blec- 
trical Company. $100,000. Directors: John 
Bittner, Mortimer Norden and others. 


GRUNDY COUNTY, IOWA—Grundy County 
Mutual Telephone Company. $10,000. In- 
corporators: Fred J. Frost, E. H. Dodd and 
others. 


SCHENECTADY, N. Y.—Electric Ex- 
change Telephone Company. $10,000. Di- 
rectors: Charles Palmer, G. M. Bostwick and 
others. 


COHOES, N. Y.—The Cohoes & Waterford 
Home Telephone Company. $200,000. Di- 
rectors: S. B. Rawson, I. H. Griswold and 
others. 


NEW YORK, N. Y.—The Telapost Com- 
pany to construct electric plants. $100,000. 
Directors: H. S. Sellers, N. S. McKain and 
others. 


GREENWICH, N. Y.—The Consolidated 
Electric Company, of Greenwich, Washing- 
ton County. Capital stock increased from 
$50,000 to $75,000. 


NIAGARA FALLS, N. Y.—The Niagara 
Falls Home Telephone Company, Limited. 
$40,000. Incorporators: Dr. W. R. Campbell, 
M. B. Butler and others. 


TOLEDO, OHIO—The Toledo, Columbus, 
Springfield & Cincinnati Railway Company. 
$100,000. Incorporators: Ellis Bartholomew, 
William P. Heston and others. 


UNION CITY, IND.—The Richmond, 
Union City & Interurban Street Railway 
Company. $50,000. Directors: Charles W. 
Foster, Frank W. Hatch and others. 


NEW YORK, N. Y.—P. I. Fagins Electrical 
Construction Company. $5,000. Directors: 
Isidor Fagins, of New York; George Cook, 
of Matteawan, N. J., and others. 


JERSEY CITY, N. J.—Nathans Electrical 
Manufacturing Company. $125,000. To 
manufacture electrical machinery. Incor- 
porators: Thomas A. Nathans, Frank L. 
Zabriskie and others. 


ALBANY, N. Y.—The Hudson Valley 
Electric Railway Company. $2,600,000. A 
consolidation of the electric railway systems 
from Troy to Lake George. Addison B. 
Colvin is its president. 


OTTAWA, CANADA—Illinois River Rail- 
way Company. $150,000. To operate an 
electric railway in La Salle and adjoining 
counties. Incorporators: Lewis W. Hess, 
Jacob I. Warner and others. 


SCHENECTADY, N. Y.—The Electric Ex- 
change Telephone Company. $10,000. To 
operate a telephone exchange in Schenec- 
tady and surrounding villages. Directors: 
Charles F. Veder, Charles E. Palmer and 
others. 


CHARLESTON, W. VA.—The Charles- 
ton & Kanawha Valley Power and Railway 
Company. $500,000. To build electric lines 
to St. Albans and Montgomery.  Incor- 
porators: Thomas J. Carmack, Howard T. 
Goodwin and others. 


PHILADELPHIA, PA.—The Washington, 
Leonardtown & Point Lookout Railway. 
$1,000,000. To construct an electric rail- 
way from Washington, D. C., to Point 
Lookout. Ex-Attorney-General White, of 
Delaware, is its president. 
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It is hard to conceive of the enormous 
energy of a modern central station of 
great size. At the recent Institute meeting 
President Steinmetz gave an illustration 
that deserves to be remembered, and that 
is literally astonishing. He said that a 
short circuit on the switchboard of such a 
station as that of the Metropolitan Street 
Railway Company, in New York, would 
liberate more destructive energy than 
would appear if two trains of the weight 
and speed of the Empire State Express 
should collide at full tilt! And this is the 
sort of energy that is daily handled silently 
and quietly in great stations. A few 
years ago the heaviest circuits in use 
could be short-circuited with no more re- 
sult than the making of a few sparks. 


THE NERNST LAMP. 

The interesting paper by Mr. A. J. 
Wurts, which is concluded in this week’s 
issue, presents for the first time a sys- 
tematic history of the development and 
present status of the Nernst lamp in the 
United States. It is particularly pleasant 
to note that Mr. Wurts has set forth fully 
the names of those who have been promi- 
nent in the development of this device, 
thus providing future historians of the 
art valuable material not otherwise easily 
accessible. | 

It appears from the account given that 
the Nernst lamp has been practically re- 
duced to a commercial translating device 
for producing light from electric current, 
and that its efficiency is nearly as high as 
that of the carbon arc. The structure of 
the lamp is exceedingly simple, its only 
moving part consisting of the armature of 
the switching magnet which cuts out the 
heater circuit of the lamp when this has 
done its work in heating the conducting 
filament of rare oxides up to the point 
where the latter begins itself to conduct 
electricity. Of the composition of the 
glower Mr. Wurts is silent, but it is sup- 
posed that the materials entering into it 
are practically the same as those com- 
posing the Welsbach mantle—for the most 
part the rare earth oxides such as thoria, 
yttria, ete. 

So far the development of the lamp has 
been in sizes greater than 30 candle-power 
and it is believed that the field for its 
commercial use will be rather in competi- 
tion with the are light than with the in- 
eandescent lamp. One of the most im- 
portant features of the lamp is the ex- 
ceeding purity and whiteness of the color 
of its light, the effect being remarkably 
similar to that of daylight and colors be- 
ing easily seen in their true proportions 
by the light—comething that is not true 
of any other artificial illuminant. 

The gentlemen who have worked upon 
the development of this lamp are greatly 
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to be congratulated upon the success which 
has attended their labors, and it is believed 
that a short time will see Nernst lamps 
widely used in practice. The lamp lends 
itself admirably both to the purposes of 
general illumination and of decorative in- 
terior lighting. While producing an ab- 
undant amount of soft white light it does 
not present a blazing crater to the eye, 
as does the arc lamp, nor is its color yel- 
low, as in the case of the incandescent 
light. Of course, it is too early to predict 
fully the future of the device, but it is be- 
heved that it will take its place as an in- 
termediate variety of lighting between the 
two systems at present in vogue, and that 
a short time will see its widespread intro- 
duction for many purposes. 


LIGHTNING AND TRANSMISSION LINES. 

One of the most difficult problems that 
has presented itself for the solution of 
electrical engineers is that of protecting 
extended transmission lines, upon which 
high voltages are employed, from the in- 
ductive effects of lightning and discharges 
due to accumulations of high air poten- 
tials. It is not probable that any satis- 
factory method can be devised for pro- 
tecting a line against a direct stroke of 
lightning which actually strikes some of 
the wires or the poles, but a system has 
been tried now for some years in a variety 
of climates which seems absolutely to pro- 
tect lines against the inductive effects and 
air effects above mentioned. In its extra- 
ordinary simplicity this method seems al- 
most ridiculous, for it consists simply in 
stringing scveral strands of ordinary 
barbed wire, such as is used for fencing, 
above the transmission line and near it. 
This wire is earthed at frequent intervals 
and the result is that it constantly dis- 
charges the line of accumulated potentials 
and scems absolutely to satisfy the coa- 
ditions of practice. Dr. F. A. C. Perrine, 
whose opinion on subjects connected with 
power transmission at high pressure is 
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worthy of most respectful attention, made 
some very interesting statements concern- 
ing this method of lightning protection at 
the recent Institute convention. Appar- 
ently this method is relied upon more than 
any other in some of the fine installations 
in California, where, although the light- 
ning storms themselves are not particular- 
ly violent, yet the constant movement of 
the dry air of that climate over the lines 
charges them to such voltages that it is 
exceedingly dangerous to work on a well- 
insulated line even when no machinery 
is connected with it. The barbed wire 
seems to have absolutely fulfilled the condi- 
tions that were desired in this section and 
certainly so simple an expedient and one 
that costs so little is worthy of more ex- 
tended application. On another transinis- 
sion, one second in importance only to 
the Niagara line and exceedingly like it in 
many respects, no other lightning arrest- 
ers are used, and yet many of the indus- 
tries and most of the lighting of a large 
city have been fed through this line for 
three years without any interruption due to 
lightning. The subject is one that is well 
worthy of research and investigation, and 
if barbed wire proves to be the best remedy 
for lightning troubles it is certainly one 
that can be applied and and costs little 


to try. 


The serial by Professor H. C. Jones, 
entitled “Selected Chapters in Electro- 


chemistry,” is continued in this week's 


issue of the ELEcTrRICAL REVIEW with the 


appearance of Chapter VI, entitled the 
“Conductivity of Solutions.” Several 
further instalments of these highly in- 
teresting chapters will appear and the 
whole will then be published in book 
form, making an interesting contribution 
to the literature of this new and most 1m- 
portant application of electricity. It 
should not be forgotten that the mechani- 
cal applications of electricity are only one 
phase of the development of the subject, 
and that the future may see the chemical 
phenomena of electric current utilized to 
a vast degree and producing results of 
extraordinary importance. These inter- 
esting papers of Professor Jones’s have al- 
ready attracted wide attention and their 
perusal forms a fitting introduction to the 
study of one of the most fascinating 
branches of electrical application. 
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THE POLYPHASE RAILWAY. 


At the recent meeting of the American 
Institute of Electrical Engineers, at Buf- 
falo, two papers bearing upon the use of 
polyphase motors for traction work were 
read and the subject was discussed at 
great length and with much fulness by 
many whose opinions are entitled to con- 
sideration. In last week's issue appeared 
a report of this discussion, and it is seen 
that a considerable weight of engineering 
authority tends to the belief that the in- 
duction motor has no place upon railways 
as at present developed. 

With this view it is difficult, if not im- 
possible, entirely to agree. It is possible 
that a broader view of the whole subject 
of electrie traction may reverse the opin- 
ions of the gentlemen who have argued, 
principally from considerations of the 
mechanical and electrical performance of 
induction motors, that these can not re- 
place direct-current motors in railway 
practice. Perhaps they can not, for some 
classes of service, and it would certainly 
he unwise, in the present state of the art, 
to urge their use on street cars in cities, 
for example; but it should not be for- 
gotten that trolley practice has simply 
been the first step of the inevitable ex- 
tension of electrical railroading to take 
in all of the various lines of communica- 
tion in densely populated regions. The 
heavy electric railway is as certain to come 
as anything can be, and in this direction 
lies the field for the polyphase motor. 

It is true that a small air-gap is neces- 
sary to maintain a power factor of reason- 
able proportions when induction motors 
are operated, but the maintenance of a 
narrow air-gap in a railway motor is a 
problem considerably less dificult than 
many others that have been attacked and 
solved by traction engineers in this coun- 
try, and should hardly frighten men who 
have done such magnificent work as have 
the electrical and mechanical engineers 
who have developed the street railway. 
The heavy starting current of the induc- 
tion motor is naturally a disadvantage, 
hut one that can likely be reduced by 
proper considerations of design or by 
auxiliary apparatus, while the immense im- 
portance of certain changes in traction 
systems which would follow upon the in- 
troduction of an alternating-current sup- 
ply throughout would certainly more than 
balance any inherent disadvantages or 
difficulties found in the induction motor 
itself. 

Tt is hard for any one seriously to con- 
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sider the present method of high-tension 
generation and distribution, in connec- 
tion with transforming and converting 
substations, for the supply of direct cur- 
rent to railway lines, as more than a 
passing expedient. No less an authority 
than Mr. L. B. Stillwell stated, in the dis- 
cussion referred to above, that in a certain 
metropolitan case the costs of substation 
construction upon this system approached 
twice that of the generating station. In 
addition it was borne out as a consensus 
of opinion of engineers, both of railways 
and electric power transmission plants, at 
the recent meeting that it is dangerous to 
put substations in charge of men receiving 
low wages, since any accident or lack of 
proper judgment on the part of these 
operatives might cause very great damage 
and loss. To provide a proper equipment 
of men for substation handling means to 
increase enormously the operating costs 
of any system employing them. It is 
perfectly useless to suggest that machines 
such as synchronous converters might be 
allowed to run themselves or that they do 
not require constant and expert super- 
vision. The only thing about the sub- 
station plant, as it is ordinarily con- 
structed, that can be allowed to run itself 
is the transformer, and this is the only 
part of it that would survive in the sub- 
station of a polyphase system. 

Looking at the whole matter broadly, it 
seems a waste of time to compare the rela- 
tive performance of direct and alternat- 
ing-current motors for traction work with- 
out taking into account all the other ele- 
ments of the system, and also confining 
the discussion of such railways as will like- 
lv be the field for alternating-current oper- 
ation. When this is done it will be seen 
that the undoubted disadvantages which 
surround the induction motor are counter- 
balanced, and perhaps over-counterbal- 
anced, by the very superior system of dis- 
tribution that can be used and by the ex- 
ceedingly great saving in operation cost, 
as well as in installation cost, which wiH 
follow upon the suppression of substa- 
tions and the climination of revolving 
machinery from them. The subject is too 
great a one to be dismissed without the 
fullest discussion and it may be interest- 
ing to remember that, while some of our 
most eminent engineers in this country 
are pooh-hoohing the polyphase railway 
svstem, their colleagues in Hungary are 
building polyphase systems which operate 
and operate well, and for which tenders 
have been made at prices so far below 
those for direct-current equipment as to 
cause astonishment in numerous direc- 
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THE !HEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/IMS—XLII. 


BY W. ELWELL GOLDSBOROUGH. 


To solve this problem it is necessary to 
follow the rule stated at the end of Ex- 
ample 19, to wit: the current in each cir- 
cuit, due to each electro-motive force act- 
ing separately, is first found; the final 
currents which flow in the several parts of 
the system when both electro-motive 
forces are acting together will then be 
equal to the vector sums of the partial cur- 
rents previously determined as flowing in 
each line. 

In the present case, if we consider any 
one of the three electro-motive forces as 
acting separately, it must be taken as im- 
pressed upon a system consisting of two 
parallel circuits connected in series with a 
third circuit. When dealing with a sys- 
tem of two such parts, a simple circuit in 
series with two branch circuits, it is best 
first to assume that a certain electro- 
motive force is impressed upon the branch 
circuits, and develop the phase diagram 
for the system, as a whole, in accordance 
with this assumption, A final adjustment 
of the diagram to the requirements of the 
conditions can then be readily effected by 
making a proportional change in the 
length of each of the vectors. In the 
present case, to determine the phase 
diagram which results when generator 
E' is acting alone, we will commence by 
assuming that 250 volts are impressed 
upon the branch circuits OA, and OA, at 
the terminal points O’ and O. Laying off 
then in Fig. 105, OA,' equal to 250 volts, 
we can erect upon this vector the electro- 
motive-force triangles of the branch cir- 
cuits. Since, by Equation 54, the current 
flowing in the circuit OA, will be 


250 


1/ = 
1 Tope —— 
y 8.3 + 16.6" 


= 1325 


the ohmic and reactance electro-motive 
forces present in the circuit will be re- 
spectively 113 and 224 volts; therefore, 
ue can lay off OC,' equal to 113 and 
C, A, equal to 224. Then, in phase with 
OC,, the current vector O’B,' can be laid 
off equal to 13.5. In the same way the 
electro-motive-force triangle of the circuit 
OA, can be constructed resulting in 
OC; equal to 224 volts, CA! equal to 
113 volts and OB,! equals 9.9 amperes. 
If, now, we take the resultant of the cur- 
rents OB,' and OB,', we find that they 
combine to give a current of 22.? am- 
peres. This current will be that flowing 
in the line OA, and through the armature 
of generator E! To force this current 
through the resistance and reactance of 
the circuit OA, will require a considerable 
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voltage. Its value is determinable by lay- 
ing off A.C, equal to L'r, equal to 335 
volts, parallel te OC', and then erecting 
at C,' a perpendicular to AC! equal 
to I'z, equal to 335 volts. A,A!, equal 
to 474 volts, will then be the electro- 
motive force required to set up the cur- 
rent l,! in the circuit A,O. From the 
diagram now constructed we see that 
these conditions can only be imposed upon 
the system when E' equals OA’, equals 
722 volts. The data pertaining to diagram 
105 are given below under Case I. 

Now, to construct the vector diagram 
which shows the exact conditions which 
prevail when E! is developing an electro- 
motive force of 1,200 volts we must 
lengthen the vectors of Fig. 105 in the 
ratio of 722 to 1,200. When this is ac- 
complished the numerical result will be 
that given under Case [V. The dia- 
grammatical result will be that shown in 
the upper left-hand part of Fig. 108. 
Here O'A! equals E' equals 1,200 volts. 
The current flowing in the generator 
armature equals O'B,' equals 37 amperes. 
The current flowing in the circuit OA, 
equals O'B,' equals 22.4 amperes; and, 
finally, the current flowing in the circuit 
OA, equals O'B,| equals 16.5 amperes. 

When the second generator E ‘is alone 
impressed upon the system, the conditions 
are such that the circuit A,O is in series 
with the parallel system consisting of 
OA, and OA, In dealing with this part 
of the problem we can not do better than 
assume, first, an electro-motive force of 
250 volts impressed upon the parallel cir- 
cuits and. therefore, in Fig. 106, 04A," is 
laid off equal to 250 volts; then, by ap- 
plying Equation 54 in the determination 
of the current flowing in the circuit 
OA,, the electro-motive-force triangle 
OCA! is constructed. Here 0B,” 
equals 11.8 amperes, the initial value of 
this branch current. Similarly, the 
branch current set up in the circuit A,0 
equals the vector OB," equals 10 amperes. 
The combined effect of these currents is 
to produce a line current equal to OB," 
equal to 20.4 amperes. This is the cur- 
rent which flows through the circuit A,O 
and the armature of alternator E". To 
set up this current in A,O requires an 
electro-motive force A,!AY which is the 
resultant of the resistance electro-motive 
force A, "CF, equal to Iara, equal to 168 
volts, and G,A"! equal to Lr, equal to 
338 volts. Therefore A,A" equals 376 
volts. The electro-motive force E'!, which 
will produce the values shown in Fig. 
106, is represented by OA” equal to 610 
volts, since this is the resultant of the 
partial electro-motive forces OA," and 
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Now, from Fig. 106 and the data just 
given (it is tabulated under Case 11), the 
final vector diagram corresponding to the 
actual conditions which obtain when 
3l! is developing 1,100 volts, instead of 
610 volts, is determined by increasing 
the lengths of the vectors of Fig. 106 in 
the ratio of 610 to 1,100. The numerical 
result of this calculation is given under 
Case V, and the graphical result is pre- 
sented in the lower left-hand part of 
Fig. 108. 

The record now shows that the electro- 
motive force acting on the parallel cir- 
cuits is equal to O'A,", equal to 450 
volts. The electro-motive force acting 
on the circuit A,O is equal to 679 volts. 
The branch current in OA, equals 21.2 
amperes and the branch current in OA; 
equals 18 amperes, while the armature 
current flowing in E" equals 36.6 am- 
peres. 

We now come to the consideration of 
the conditions which prevail when the 
third generator is acting alone. In this 
case the circuit OA, must be taken as 
connected in series with the circuits OA, 
and OA, arranged in parallel. Following 
out the usual procedure in the solution 
we will first assume that an electro-motive 
force of 250 volts is impressed upon the 
parallel system. This pressure will de- 
velop in the circuit OA, a current of 11.8 
amperes, as shown in Fig. 107, and in 
the circuit OA, a current of 13.2 am- 
peres. These currents assume phase posi- 
tions relatively to OA, '", which the re- 
actance and resistance of the circuits 
make necessary. If we take the resultant 
of the vectors OB," and OB,'" repre- 
senting these currents, we get the vector 
OB" representing the current, which 
must be forced through the circuit OA3. 
This requires an electro-motive force 
equal to the vector AA of Fig. 107, 
which has a value of 596 volts. There- 
fore, finally, the electro-motive force 
which alternator E™! must develop in 
order to maintain 250 volts impressed 
upon the parallel circuits is 825 volts. 
This value is equal to the vectorial sum 
of OA, equal to 250 volts, and 
Ana equal to 596 volts. 

Before transferring the preliminary dia- 
gram of Fig. 107 to the final phase dia- 
gram of Fig. 108 it is necessary to make 
such a proportional change in its dimen- 
sions as will admit of its being compared 
with the diagrams of the other circuits. 
Its vectors must, therefore, be changed in 
the ratio of 825 to 1,000, inasmuch as the 
final electro-motive force which E™ de- 
velops is 1,000 volts. This modified dia- 
gram appears in Fig. 108 in the middle 
position at the right. 
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Science 
Brevities 


Electric Effẹluvium— An article describ- 
ing some remarkable properties of the silent 
electric discharge, or electric effluvium, has 
been contributed by M. Leduc to the 
Comptes Rendus: This is obtained by rap- 
idly charging and discharging a condenser, 
consisting of a metallic sphere on the one 
hand, and a sheet of aluminum, with a 
central perforation, on the other hand, 
separated by a plate of glass or celluloid. 
The central portion of the plate is on 
both its faces the origin of violet and 
ultra-violet rays, which can be concen- 
trated by a quartz lens. These rays pro- 
duce an intense fluorescence on a platino- 
cyanide screen without concentrating the 
beam, and photcgraphic effects are ob- 
tained which surpass in intensity those 
produced by sunlight. The rays are par- 
ticularly valuable for Finsen’s treatment 
of anemic tissues. These are compressed 
by means of a quartz plate contained in an 
ebonite frame, which directly adjoins the 
aluminum sheet forming one armature 
of the condenser. The diseased tissue 1s 
thus exposed to rays which have only to 
traverse a thin plate of quartz. The ap- 
paratus may be worked with an induction 
coil or an influence machine. 


Electrolytic Rectifiers—A long article 
has appeared in l'Industrie Electrique on 
the subject of “Electrolytic Valves,” 
which means, in plainer language, the im- 
proved aluminum rectifiers of Mr. Pollak. 
When the peculiar property of the alumi- 
num electrode was first discovered by 
which it permits the current to pass in 
one direction only, it was assumed that 
such a rectifying cell could be but a low- 
voltage arrangement at best, while en- 
deavors to run them in series did not look 
promising. By forming his aluminum 
plates in an acid solution of potassium 
phosphate, Mr. Pollak has now obtained 
rectifying cells which will bear a voltage 
well over 140, and which, therefore, may 
be connected on to 100-volt (virtual) al- 
ternating-current circuits. The efficiency 
of the apparatus is said to be 75 per cent. 
The plates must, however, be removed 
from the solution when not in use, as 
otherwise the coating of oxide is slowly 
destroyed by the solution. Further, they 
have a tendency to heat in working, and, 
as the temperature cannot be allowed to 
exceed 104 degrees Fahrenheit without 
producing immediate ill-effects, it is neces- 
sary to employ a cell “many times” larger 
than the plate it contains in order that the 
permissible temperature rise may not be 
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execeded. In any event, after 500 to 800 
hours’ work, the plate becomes deeply fur- 
rowed, and, in the end, falls to pieces; 
the solution, at the same time, is found to 
have become more alkaline. The action is 
believed to be due to the production of hy- 
drogen bubbles which, in breaking away, 
carry with them a portion of the film of 
oxide, the latter being immediately re- 
formed at the expense of the metal in the 
plate. It is not practically possible to 
run the cells in series so as to get a high- 
voltage rectifier, because it is found that 
such an arrangement is not permanently 
stable, the drop rising across some cells 
and falling across others. 

Carbon Dioxide Decomposed Electric- 
ally—A very interesting paper on the de- 
composition of carbon dioxide when sub- 
mitted to electric discharge at low press- 
ures has been contributed to the Journal 
of the Chemical Society by Dr. J. Norman 
Collie, Ph.D., F.R.S. During some ex- 
periments which were being made on the 
relative resistance of gases at low press- 
ures in vacuum tubes to the passage of the 
electric spark, carbon dioxide was found 
to exhibit peculiarities. As these pointed 
to decomposition of the gas the literature 
bearing on the subject was consulted, and 
as the evidence was conflicting an inquiry 
into what occurred seemed necessary. As 
it did not seem difficult to obtain the gases 
from the interior of a vacuum tube in 
sufficient quantity for analysis, the fol- 
lowing investigation was made: In the 
apparatus used the distance between the 
two electrodes, which were of stout alumi- 
num, was 25 inches; the capillary tube 
joining the two ends of the vacuum tube 
was of one millimetre bore. Pure carbon 
dioxide, made by heating sodium hydro- 
gen carbonate, was introduced into the 
tube in the ordinary manner, and dried 
by passing over a layer of phosphoric ox- 
ide. Connected with the vacuum tube was 
a mercury gauge to measure the pressure 
of the ges. In the first set of experiments 
some of the pure carbon dioxide was 
sparked during a period of from one to 
ten minutes under a pressure of five milli- 
metres. It was found that the residual gas 
when pumped out was largely insoluble in 
caustic soda, and that the carbon dioxide, 
in amounts varying from 60 to 70 per cent, 
had been decomposed. This residual gas 
when submitted to an electric spark under 
the ordinary pressure exploded, and then 
was soluble in caustic soda. Large quan- 
tities were, therefore, experimented with 
in order to obtain a greater volume of the 
residual gas. Altogether the original vol- 
ume of the carbon dioxide experimented 
with was 1.633 cubic centimetres, and of 
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this, 1.133 cubic centimetres was decom- 
posed, which is equivalent to 69 per cent. 
Several other experiments were made and 
always with the same result, the amount 
of decomposition varying from 65 to 70 
per cent. Carbon monoxide, however, 
seems to be far more stable. When sub- 
jected to the same treatment with an ordi- 
nary powerful spark, the current may be 
left on for half an hour with no appreci- 
able result; moreover, the gas gives no 
turbidity with baryta water. If, however, 
the current is sufficiently strong to make 
the negative electrode red hot, a very small 
amount of carbon dioxide is produced, 
too little to measure, but sufficiently great 
to cause a white precipitate with: baryta 
water and small specks of something black 
—presumably carbon—collect on the posi- 
tive electrode. 

Cadmium Spectrum-—Mr. C. C. Schenck 
gives a short description of a series of in- 
vestigations undertaken with the two-fold 
object of separating the principal lines in 
the spark spectrum of cadmium into three 
groups having characteristic properties, 
and studying the constitution of the vari- 
ous regions of the spark and its spectrum 
by means of a revolving mirror, in the 
Johns Hopkins University Circular, No. 
152 (vol. xx., pp. 79-80). It was found 
that a preliminary division of the spec- 
trum lines into groups was feasible by 
noting the changes produced in the spark 
spectrum when the period of the conden- 
ser in the secondary circuit was varied by 
increasing the self-induction. Kirchhoff 
in 1861, and Thalen in 1866, stated the 
effect in general terms, and Hemsalech has 
recently carried the investigation much 
further. The spark was produced by an 
induction coil supplied with alternating- 
current; secondary condenser about .016 
microfarad, spark length, 6 to 8 milli- 
metres. The spectrum was photographed 
with a large concave grating of 21 feet 
radius. The three groups of lines appear 
to correspond to the well-known “long” 
and “short” lines always seen when an im- 


age of a light source is thrown on the spec- — 


troscope slit, but no wave-lengths are given 
for comparison. It is stated, however, 
from an examination of the conditions 
giving rise to the three groups of lines, 
that the average temperature of the met- 
allic vapors in the arc is probably higher 
in some cases than in the spark. The ex- 
periments with the rotating mirror indi- 
cated that the chief arc lines had a dura- 
tion more than twice as great as that of 
the chief spark lines. Also that the prin- 


_ cipal spark lines (both of cadmium and 


magnesium) are due almost entirely to 
the curved streamers seen branching from 
the spark, while the chief arc lines are due 
in part to the streamers and in part to a 
luminosity which fills up the spark-gap 
and persists after the streamers cease. 
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Selected Chapters in Electrochemistry. 


CHAPTER 


made in the preceding chapters to 

the passage of electricity through 
solutions of certain substances. Indeed, 
the whole process of electrolysis depends 
upon the passage of the current through 
such solutions. We have also learned that 
chemical substances differ greatly in their 
power to carry the current ; the acids, bases, 
and salts forming the class known as elec- 
trolytes, being conductors, while all other 
chemical compounds fall into the class of 
non-conductors, and do not carry the cur- 


R nate int has been frequently 


rent through their solutions. We thus have | 


all chemical compounds dividing them- 
selves into two great classes with respect 
to the property of conducting the current. 
Again, we shall see that among the elec- 
trolytes there are marked differences, 
some conducting to a much greater extent 
under the same conditions than others. 
We must now study in some detail the 
conducting power of solutions of elec- 
trolytes. | 

SPECIFIC AND MOLECULAR CONDUCTIVITIES. 


The conducting power of any conduct- 
ing substance depends not only upon the 
nature of the substance, but upon its 
form and dimensions. In order that we 
may compare the conductivities of differ- 
ent substances we must, therefore, use 
pieces of the same form and the same 
dimensions. The form chosen and the 
unit of dimensions selected are purely ar- 
bitrary. In studying the conductivities 
of substances, or their reciprocal, the re- 
sistances, as is well known, two units 
have been selected, the one a cube whose 
edge is a. centimetre in length, and the 
other a cylinder one metre long and one 
square millimetre in cross-section. The 
resistance of the latter unit of form and 
dimensions for any given substance is 
obviously ten thousand times the former, 
or the conductivity is one-ten-thousandth 
of the former. The resistance of these 
units of any substance is known as the 
specific resistance of the substance; the 
reciprocal of the specific resistance being 
the specific conductivity. 

These terms as applied above hold for 
solid conductors, such as pieces of metal, 
carbon, etc. The question arises how can 
we apply them to conductors of the sec- 
ond class, or dissolved electrolytes. 
Since the conductivities of solutions are 
due entirely to the dissolved electrolytes, 
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VI-CONDUCTIVITY OF SOLUTIONS. 


PART I. 


we must deal with comparable quantities 
of these substances in order that the re- 
sults may be comparable. We might 
choose any quantity of an electrolyte as 
our unit, but it is most convenient here, 
and in most other cases, to work with 
quantities which bear the same relations 
to one another as the molecular weights 
of the substances in question; t. e., to use 
gram-molecular weights of the different 
electrolytes. 

Let us take a litre of a normal solution 
of an electrolyte; t. e., a solution contain- 
ing a gram-molecular weight of the elec- 
trolyte in a litre, and place it between two 
electrodes one centimetre apart. The con- 
ductivity of this solution would be, ob- 
viously, one thousand times that of a cube 
of this solution whose edge was a centi- 
metre in length. 

If we make this general, and represent 
by n the number of cubic centimetres of a 
solution which contains a gram-molecular 
weight of the electrolyte, and by s the 
specific conductivity of a cube of this so- 
lution whose edge is a centimetre in 
length, the molecular conductivity m 
would be expressed thus: 

m =n 8. 


If, on the other hand, we represent by 
the specific conductivity s, that of a cylin- 
der of the solution one metre in length 


and one square millimetre in cross-sec- | 


tion, the molecular conductivity would be 
calculated from the specific as follows: 
m = 10,000 n s. 
Fora normal solution n = 1,000, hence, 
m = $ X 10,000 x 1,000 
=s x 10' 

The molecular conductivity is equal to 
the specific conductivity referred to the 
cubital unit multiple by 10%, or to the 
specific conductivity referred to, the cylin- 
der unit multiplied by 107. Given either 
the specific or molecular conductivity it 
is a very simple matter to transform it 
into the other. 

THE KOHLRAUSCH METHOD OF MEASUR- 
ING THE CONDUCTIVITY OF 80- 
LUTIONS. 


A large number of methods have been 
devised in the last quarter of a century for 
measuring the conductivity of solutions, 
but all of these have been practically sup- 
planted by the method of F. Kohlrausch. 
When a continuous current is passed 


through a solution of any electrolyte, gas 
is evolved on one or both poles, and the 
latter become, as we say, polarized. This 
would evidently increase the resistance to 
the passage of the current, and must be 
avoided. To avoid this, Kohlrausch used 
an alternating current, which was obtained 
from a small induction coil, and passed 
this between platinum electrodes immereed 
in the solution. The method of Kohl- 
rausch consists in balancing the resistance 
of the solution, which is the quantity to 
be measured, against a standard rheostat, 
and determining when the balance is 
effected by means of a Wheatstone bridge. 
This method will be easily understood by 
means of the following diagram: 


Fic. 7.—WHEATSTONE BRIDGE DIAGRAM. 


T is a small induction coil, which sends 
an alternating current through the bridge, 
AB, and also through the resistance box 
W, and the vessel containing the solution, 
R. The second circuit of the current is 
connected with the first through the 
bridge by means of the telephone, T. 
When the resistance in the rheostat, W, 
is exactly equal to the resistance in the 
solution in R, and C is just half-way be- 
tween A and B, no current will flow 
through the telephone, and, consequently, 
the sound of the induction coil will not 
be heard in the telephone. The wire from 
the telephone connects with the bridge at 
C by means of a slider, so that this con- 


‘nection can be moved along the wire. 


It is not necessary that the resistance 
of the solution should be exactly equal- 
ized by the resistance thrown into the 
box. In this case the point c would not 
fall in the centre of the bridge, but thie 
is of no consequence, since it is only neces- 
sary to move C along the wire until 
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equilibrium is reached, which is shown by 
the disappearance of the sound of the coil 
in the telephone. 

In this and all other cases the calcula- 
tion of the resistance in ohms offered by 
the solution is a very simple matter, using 
the principle. of the Wheatstone bridge. 
The conductivity is but the reciprocal of 
the resistance.* “If we represent AC by 
a, and BC by b, the resistance in W by w, 
and the resistance of the solution in the 
vessel by r, then, from the principle of the 
bridge, we have: 


ra = wb, 
wb 

r = e 
a 


But the conductivity of a solution, ¢, is 
the reciprocal of the resistance, r; there- 
fore: . 
e 
“The conductivities of solutions deter- 
mined from this expression would not be 
comparable with one another, since there 
is nothing in this expression which takes 
into account the concentration of the solu- 
tion. It is most convenient to refer all 
concentrations to molecular normal, which 
contains a gram-molecular weight of the 
electrolyte in a litre. If we represent by 
v the number of litres of the solution 
which contains a gram-molecular weight 
of the electrolyte, the above expression be- 
comes : 
_ va 
| wh 
“Instead of c, we now write for the 
molecular conductivity the letter u. And 
to indicate the concentration at which the 
» is determined, we write p, 
va 
a wo 
“yen this expression does not take into 
account the dimensions of the cell used. 
A cell constanf, k, must be introduced and 
determined for each cell, before it can be 
employed for conductivity measurements. 
The complete expression for calculating 
the molecular conductivity » 1s then: 


In actually carrying out a conductivity 
measurement, a large number of factors 
come into play, and many conditions 
must be observed. The cell constant, k, 
must first be determined by using some 
substance whose molecular conductivity 
for a given dilution and temperature is 
known. The wire must be calibrated, and 
corresponding corrections applied. Water 
must be especially purified for all con- 


® The following paragraph is taken from ‘*‘ Theory of 
Electrolytic Dissociation," pp. 205-206. 
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ductivity work and the conductivity of the 
water used in preparing the solutions 
must always be determined. These and 
many other conditions must be observed, 
but space will not .permit of a further 
discussion of these details in this connec- 
tion. If it is desired to apply the above 
method, reference must he had to some of 
the works* which deal with this question 
in detail. | | 

The effect of temperature on the conduc- 
tivity of solutions is so pronounced and of 
such a nature, that it can not be passed 
over with a mere reference. The con- 
ductivity of a metallic wire decreases 
with increase in temperature. As the 
temperature of a piece of metal is lowered 
its conductivity increases, until at abso- 
lute zero the conductivity would become 
infinite, or the resistance zero. 

With conductors of the second class, as 
solutions, the temperature coefficient has 
exactly the opposite sign. As the tem- 
perature is raised the conductivity in- 
creases, and very rapidly. That is, the 
temperature coefficient is positive for so- 
lutions of clectrolytes, and very large. 
The magnitude can be seen from the fol- 
lowing experimental facts: The molec- 
ular conductivity of a normal solution of 
hydrochloric acid at 18 degrees is 280; at 
50 degrees, it is 404; at 80 degrees, it is 
519, while at 100 degrees, it is 590. 

In carrying out measurements of con- 
ductivity it is, therefore, necessary to 
keep the temperature constant to within 
very narrow limits, and for this purpose 
a number of thermo-regulators and ther- 
mostats have been devised and used. Here, 
again, for details reference must be had 
to some of the works which deal exhaust- 
ively with this subject. 


RESULTS OF THE MEASUREMENTS OF THE 
CONDUCTIVITIES OF SOLUTIONS. 


As quickly as the conductivities of 
substances in solution began to be stud- 
ied, the two great divisions into which 
all chemical compounds fall were dis- 
covered. We have those substances like 
cane sugar, dextrose, the alcohols, ethers, 
ketones, and, in general, the great body 
of neutral organic compounds, whose so- 
lutions are no better conductors of the 
current than pure water. These non-elec- 
trolytes include, roughly speaking, per- 
haps half of the chemical compounds 
known. 

We have, on the other hand, those sub- 
stances whose solutions all conduct the 
current, known as electrolytes. These 
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* For details In carrying out a conductivity measure- 
ment, see works by twald and Kohl ausen, and also 
Freezing point, Boiliag point and Conductivity measure- 
ments Lao Jones. (Chemical Publishing Company, 
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include all the acids, all the bases, and 
all the salts of strong acids with strong 
bases, or of weak acids with weak bases. 
We find in this class something like half 
the chemical compounds known. If we 
come to examine more closely the electro- 
lytes themselves we find marked differences 
between the conducting powers of differ- 
ent members of this class. The best con- 
ductors are the strong mineral acids like 
hydrochloric, nitric, hydrobromic, ete. 
Next in order come the strong bases, in- 
cluding those of the alkali and alkaline 
earth metals, such as potassium and sod- 
ium hydroxides, calcium, barium, and 
strontium hydroxides, but not ammonium 
hydroxide, which is a poor conductor. 
Finally, among the good conductors of 
the current when in solution are the salts 
in general; but within this class marked 
differences exist. All the ordinary salts 
are sood conductors, though not as good 
as the bases, and still less than the acids, 
but the salts of a few metals like cadmium 
and mercury are in general only fair con- 
ductors of electricity, and some of the 
salts of these two metals, such as the 
halides, cyanides, ete., are really to be 
ranked among the poor conductors. 

The above are the good conductors of 
clectricity in solutions. We find, however, 
among the electrolytes, nearly all grades 
of conductivity represented. Among the 
organic acids and bases some are quite 
good conductors, like formic and oxalic 
acids, and the substituted ammonias, 
while acetic and hydrocyanic acids, and 
ammonia are among the very poor con- 
ductors. 

It might be thought from this that there 
are all grades of conductivity represented, 
and that the distinction between electro- 
lytes and non-electrolytes is not a sharp 
one. It is true that among the electro- 
lytes nearly all grades of conductivity 
are represented, but there is a sharp dis- 
tinction between those substances which 
have any conductivity and those which 
have none, and this is the line of division 
between the electrolytes and the non- 
electrolytes. 

An experimental demonstration of the 
different conducting powers of different 
substances has been furnished by Noyes 
and Blanchard,* and which they say was 
devised by Whitney. Half-normal solutions 
of hydrochloric, sulphuric, chloracetic and 
acetic acids were prepared, and an equal 
volume of each introduced into a glass 
tube about 20 em. long and 3 em. internal 
diameter, which already contained a meas- 
ured volume of water. Glass tubes carry- 
ing copper wires pass into these tubes 


e Jour. Amer. Chem. Soc., xxii, 786. 
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through rubber stoppers; the wires ter- 
minating in platinum plates which are 
placed horizontally and dip into the solu- 
tions. These glass tubes can be readily 
shoved up and down through the rubber 
stoppers which close the tops of the large 
glass tubes, so that the platinum plate can 
be placed at any desired position in the 
glass tube. The wire from the bottom of 
each tube, connecting with a second 
electrode, passes through a 110-volt, 32- 
candle-power lamp, the other side of 
each lamp being connected with one wire 
from a 110-volt alternating-current dy- 
nomo. The other wire from the dynamo 
connects with the wires leading into the 
tops of the four glass tubes. 

The authors recommend that 100 cubic 
centimetres of water and 5 cubic centi- 
metres of one of the solutions be 
added to each tube. After the solu- 
tions in the tubes have become homogen- 
eous, the current is closed and the posi- 


From Dynamo 


Fie, 8.— APPARATUS FOR SHowina DIFFER- 
ENCES IN CONDUCTING POWER. 


tions of the electrodes so adjusted in the 
four tubes that the lamps are all equally 
bright. If the electrode in the hydro- 
chloric acid is placed at the top of the 
tube, that in the sulphuric acid will be 
about one-fourth from the top, that in the 
chloracetic acid will be about three-fourths 
from the top, while in the solution of 
acetic acid the movable electrode will near- 
ly touch the electrode placed at the bottom 
of the tube. These distances between the 
electrodes in the four tubes show the rela- 
tive conductivities of the four substances. 
Hydrochloric acid is the best conductor, 
since an equal amount of current passes 
through it when the electrodes are the 
farthest apart; sulphuric acid comes next, 
requiring the electrodes to be somewhat 
closer in order that the same amount of 
current may pass; chloracetic acid next, 
and then acetic acid, which is such a poor 
conductor that the electrodes must be 
very near together in order that the given 
amount of current may pase. | 
The authors also point out that this ex- 
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periment can be used to illustrate another 
point. If we just neutralize the acid in each 
cylinder with a base and form the corre- 
sponding salt, and then repeat the above 
experiment, we shall find that when the 
lights are all equally brilliant the eleo- 
trodes in the four cylinders are equally 
distant apart. This shows that while the 
four acids have very different conducting 
powers, their salts with a given base are 
equally good conductors. 


KOHLRAUSCH’S LAW OF CONDUCTIVITY. 


If we study the conductivity of any given 
electrolyte—say a strong acid—we would 
find that the molecular conductivity in- 
creases as the dilution of the solution in- 
creases. This means that the actual re- 
sistance of the solution does not increase 
as rapidly as the dilution of the solution. 
This increase in the conductivity with the 
dilution goes on until a certain dilution is 
reached, and beyond this point the molec- 
ular conductivity does not further in- 
crease, but remains constant. The dilu- 
tion at which the molecular conductivities 
of the strongly dissociated electrolytes be- 
come constant is about 1,000 litres; +. e., 
1,000 litres of such a solution would con- 
tain a gram-molecular weight of the elec- 
trolyte. 

If the electrolyte is a poor conductor, 
the same general remarks apply. The 
molecular conductivity increases with the 
dilution, and continues to increase even at 
very great dilutions. Indeed, if the com- 
pound in question is such a poor con- 
ductor as ammonia or acetic acid, the 
molecular conductivity will increase with 
the dilution even at the greatest dilutions 
to which the conductivity method can be 
applied. In euch cases the maximum 
constant value of the molecular conductiv- 
ity can not be obtained by direct applica- 
tion of the conductivity method, but some 
indirect method must be employed. 

This maximum constant value of the 
molecular conductivity for any substance 
has been given a specific name. It is 
known as the mw, for the substance. 
It is between the values of mw_ for 
different substances that Kohlrausch dis- 
covered a generalization of wide-reaching 
importance. Comparing the values of 
m, for different electrolytes contain- 
ing a common ion he obtained euch results 
as these: 

Potassium chloride, p, at 18° = 121 7 
Sodium 66 c€ 66 


Difference = 
Potassium bromide, y at 18° = 141.0 
Sodium a co 66 = 121.0 


Difference = 20.0 
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Such relations are general. The differ- 
ence between the values of m, for anv 
two compounds containing a common ion 
combined with two different ions, is the 
same as the difference between the values 
of p, for ‘any other two compounds 
containing these same different ions com- 
bined with any other common ion. 

In order that this may be true the value 
of m, must be made up of two con- 
stants, the one depending upon the anion 
and the other upon the cation. If we rep- 
resent these constants by a and c, respect- 
ively, the above relation would be formu- 
lated thus: 

Bo =4 +c. 

Since the conductivity of a solution de- 
pends upon the number of ions present 
and the velocities with which they move, 
and since the value of p _ has to do with 
complete dissociation of comparable quan- 
tities of substances and, therefore, with 
the same number of ions, its value depends 
upon the velocities with which the ions 
move. The two constants, a and c, in the 
above equation are, then, proportional to 
the velocities of the anion and cation, re- 
spectively. 

The above law is generally known as the 
law of the independent migration veloc- 
ities of the ions, each ion moving with a 
velocity which is independent of the 
nature of the other ion or ions with which 
it is associated in the solution. 


THE VELOCITY OF IONS DETERMINED BY 
MEANS OF THE LAW OF KOHLRAUSCH. 


In the preceding chapter we dis- 
cussed methods for determining rela- 
tive velocities of ions in general, and 
methods for determining the absolute 
velocities of a few.ions. The law of 
Kohlrausch opens up new possibilities 
in the field of ionic velocities, as we 
can readily see. The sum of a and c, as 
we have seen, is u_, and a and c are either 
the velocities of the anions and cations, 
respectively, or are a multiple of these 
velocities, and it has been shown that they 
are the velocities of these ions. We thus 
havea+c=up,. From the study of the 
relative velocities of ions we obtained the 
ratio of c to a. We, then, know c+ a 


and =- and can calculate at once the abso- 


lute’ velocities of the ions. 

The velocities of the ions, as thus de- 
termined, using Kohlrausch’s law, agree 
very well with the resulta obtained by the 
methods described in the preceding chap- 
ter, as far as the results for the same ions 
have been determined by the different 
methods. The law of Kohlrausch is, then, 
undoubtedly correct, and greatly simplifies 
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the whole problem of the conductivity of 
solutions. | 

. Suppose it is desired to determine the 
velocities of the complex anions into which 
the organic acids dissociate. It would be 
impossible to determine directly the values 
of a, for these acids, since they are so 
slightly dissociated that pm, would be 
reached only at such great dilutions that 
the conductivity method would not be 
applicable to them. Some salts of these 
acids would be prepared, say the sodium 
salt, which is completely dissociated even 
at moderate dilutions. The value of p, 
for the sodium salt would be determined, 
from this the constant for sodium would 
be subtracted, and the remainder would 
be the constant or velocity of the anion in 
question. The first question which would 
naturally arise would be; what effect 
would the composition of the ion have on 
its velocity? As we would expect, it was 
found that the more complex the ion the 
less its velocity. 

The effect of the chemical constitution 
of the ion on its velocity was also studied, 
and it was shown by studying isomeric 
ions, which have the same composition 
but different constitution, that constitu- 
tion has very little influence on the veloc- 
ity of complex organic anions. 

The velocities of the complex cations of 
organic bases were studied by means of 
Kohlrausch’s law, in a manner strictly 
analagous to that just described for the 
complex anions of organic acids. The 
value of », for the poorly conducting 
base could not be determined directly by 
the conductivity method, and a salt of the 
base which would be strongly dissociated, 
was prepared and the value of », for 
the salt ascertained. If the chloride of 
the base was used the constant for chlo- 
rine was subtracted from the value for p, 
for the salt, and the remainder, from 
Kohlrausch’s law, is the velocity of the 
cation of the base. Similar results were 
obtained by Bredig for the velocities of 
the complex cations of organic bases as 
had been obtained by Ostwald for the 
complex anions of organic acids. 

THE CONDUCTIVITY OF ELECTROLYTES AS A 
_ MEASURE OF THEIR DISSOCIATION. 


We have constantly referred to the 
dissociation of electrolytes in solution, 
‘and have pointed out one convenient 
method, based upon the lowering of 
the freezing point of solvents by dis- 
solved’ substances, for measuring the 
amount of dissociation. The conduc- 
tivity of electrolytes furnishes us with 
another, and perhaps still more convenient 
method for measuring dissociation. The 
principle upon which the method is based 
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is very simple. If the substance is not 
dissociated, the solution would have no 
conductivity at all, as is shown by solu- 
tions of non-electrolytes, which do not 
conduct the current to even a slight ex- 
tent. This shows that molecules have no 
power to carry the current, since in solu- 
tions of non-electrolytes there is an abun- 
dance of molecules and yet no con- 
ductivity. 

We have seen that the molecular con- 
ductivity increases with the dilution up to 
a certain point, where it attains a maxi- 
mum, constant value. This means that 
all the molecules have broken down into 
ions. 
is, then, no conductivity; where dissocia- 
tion is complete the conductivity is a 
maximum. If the molecular conductivity 
ie somewhere between zero and a maxi- 
mum value, the dissociation is partial; 
i. e., between zero per cent and 100 per 
cent. 

From the conductivity results it is, then, 
simply a matter of proportion to calculate 
the amount of dissociation of the electro- 
lyte. It is only necessary to divide the 
molecular conductivity at the dilution in 
question, by the maximum molecular con- 
ductivity obtained when the dissociation 
is complete, in order to obtain the percent- 
age of the dissociation of the electrolyte at 
the dilution with which we are dealing. If 
we represent the molecular conductivity at 
a given dilution by a „ and the maxi- 
mum molecular conductivity for complete 
dissociation by p,, the percentage of 
dissociation a, is obtained thus : 


Be 


To measure dissociation by the conductiv- 
ity method, it is only necessary, then, to 
determine the molecular conductivity of 
the substance at the given dilution whose 
volume is v, and the maximum molecular 
conductivity of the substance. 

The first part of this problem is always 
very simple, involving only the determina- 
tion of conductivity in the usual way. 
The second part, involving the determina- 
tion of »,, is not always so simple a 
matter. If the electrolyte is strongly dis- 


‘sociated the determination of jm, pre- 


sents no serious difficulties. It is only 
necessary to increase the dilution step by 
step, measuring the conductivity at each 
dilution, until the molecular conductivity 
has acquired a maximum, constant, value. 
This is the value of u . For the more 
strongly dissociated electrolytes, this value 
is reached at a dilution of about 1,000 
litres in water as a solvent, and at this 
dilution there is no serious difficulty in 
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making a conductivity measurement by 
the Kohlrausch method, if the electrodes 
in the resistance vessel are placed close to- 
gether. For these high dilutions, where 
the resistance of the solution has become 
quite large, the plates should be placed close 
together in order that the resistance which 
must be thrown into the box to effect a 
balance near the centre of the bridge, may 
not be too large. If the resistance is very 
great the tone-minima in the telephone are 
not sharp. If, on the other hand, we are 
working with fairly concentrated solutions, 
whose resistance is small, the plates must 
be close together in order that an apprecia- 
ble resistance may be thrown into the box 
to bring the balance near the centre of the 
bridge; since a sharp tone-minimum is not 
obtained when the resistance in the cir- 
cuit is too small. 

Difficulties in determining p, arise 
only in the cases of weakly dissociated 
electrolytes. In such cases the dissociation 
is not complete, even at a dilution of 
10,000 litres, and at greater dilutions 
the conductivity method is not applicable 
with even a fair degree of accuracy. With 
weakly dissociated electrolytes it is, there- 
fore, not possible to determine p, Wy 
the method employed with strongly disso- 
ciated substances; i. e., by increasing the 
dilution step by step and measuring the 
molecular conductivity at each dilution 
until it reaches a maximum constant 
value. 
ing pw, for weakly dissociated com- 
pounds must be employed, or the con- 
ductivity method could not be used to 
measure the dissociation of these sub- 
stances. 

An indirect method of arriving at the 
values of », for weakly dissociated com- 
pounds has, however, been worked out on 
the basis of the law of Kohlrausch. 
While the organic acids and bases are 
weakly dissociated compounds, the salts of 
these substances, like salts in general, are 
strongly dissociated. If we wish to de- 
termine the value of p, for a weak base 


like ammonium hydroxide, the salt: of - 


ammonia with some acid like hydrochloric 
is prepared, and the value of p, fur am- 
monium chloride is ascertained in the 
usual manner, by increasing the dilution 
step by step until the molecular conductiv- 
ity has attaincd a maximum, constant, 
value. From Kohlrausch’s law, »#, for 
ammonium chloride is made up of two 
constants, one depending upon the am- 
monium ion and the other upon the chlo- 
rine ion. If we subtract from the value of 
», for ammonium chloride, the constant 
for chlorine, the remainder will be the 
constant for the cation ammonium. The 


Some other method of determin- 
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value of u, for ammonium hydroxide is, 
from the law of Kohlrausch, the sum of 
the constants for the cation ammonium, 
and the anion hydroxyl. If, therefore, 
we add to the constant for ammonium, 
found as above described, the constant for 
hydroxyl, we have the values of p„ for 
the weakly dissociated base ammonium 
hydroxide. 

The procedure with weakly dissociated 
acids is strictly analogous to that just 
described for weakly dissociated bases. 
Suppose we wish to know the value of p, 
for acetic acid; this could not be deter- 
mined directly for reasons already indi- 
cated. A salt of the acid with some base 
like potassium hydroxide is prepared, 
and the value of », for potassium acetate 
determined in the usual manner. The 
constant for potassium is then subtracted 
from the value of p, for potassium ace- 
tate, and the remainder is the constant 
for the anion of acetic acid CH,COO. 
If to this constant we add the constant 
for the cation hydrogen, the sum is the 
value of p, for acetic acid. 

The conductivity method can thus be 
applied to measure the dissociation of 
weak acids and bases, as well as to meas- 
ure the dissociation of strongly dissociat- 
ed compounds. 

We have, then, two general methods 
which can be conveniently applied to 
measure the dissociation of electrolytes 
—the conductivity method, and the 
freezing-point method. The question 
of importance which naturally arises is, 
how do the results obtained by these two 


methods agree, when they are applied to 
the same solutions of the same substances ? 

The following comparison for a few 
compounds, taken from the conductivity 
measurements of Kohlrausch on the one 
hand, and from the freezing-point meas- 
urements of Jones, on the other, will an- 
swer this question. 


Concentra- Dissociation ee 
tion Gram- from Freez- Dissociation 


Molec. ing-Poipt obey 
Normal. Lowering. Conductivity. 
Hydrochloric acid....0.C02 98.4 percent. 100.0 percent. 
sa “ ...001 95.8 i 98.9 - 
s E annA] 88.6 Y 93.9 
Potassium hydroxide.0.002 98.4 = 100.0 bi 
ie s 001 937 “ 99.2 t 
a ss 0.1 83.1 E 92.8 s 
Sodium chloride...... 0.001 984 “ 98.0 ; 
.° Beg = heals i 001 90.5 `: 93.5 be 
Ree Gaunt 0.1 84.1 a 84.1 


The agreement in a long series of com- 
parisons is about as close as we could ex- 
pect, under the different conditions under 
which the two sets of measurements were 
made. 


Roentgen Society of the United States. 


The second regular meeting of the 
Reentgen Society of the United States, 
will be held in Buffalo, N. Y., September 
10 and 11, at the University of Buffalo. 
The first session opens at 10 a. M. A 
_ number of papers are to be read. 
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Officers of American Association for 
the Advancement of Science. 


Nearly 200 members of the American 
Association for the Advancement of 
Science were present when its fiftieth 
annual convention was called to order 
August 26, at Denver, by Professor R. 
S. Woodward, the retiring president. 

New officers were installed, as follows: 
President, Professor Charles S. Minot, 
of Boston; vice-presidents, Section A 
(mathematics and astronomy), James 
McMahon, of Cornell University; Sec- 
tion D (mechanical science and engi- 
neering), H. S. Jacoby, of Cornell Uni- 
versity; Section G (botany), B. T. Gallo- 
way, of the United States Department of 
Agriculture; Section H (anthropology), 
J. Walter Fewkes, of the Bureau of 
American Ethnology; Section I (social 
and economical science), John Hyde, of 
the United States Department of Agri- 
culture; permanent secretary, L. O. How- 
ard, of the United States Department 
of Agriculture; general secretary, Will- 
iam Hallock, of Columbia University ; 


secretary to the council, D. T. Mac- 
Dougal, of the New York Botanical Gar- 
dens; treasurer, R. S. Woodward, of Co- 
lumbia University. 
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Electrolytic Dissociation. 
[From Nature.] 

The electrolytic dissociation theorv of 
Arrhenius is severely criticised by Pro- 
fessor Kahlenberg in a paper in the Bul- 
letin of the University of Wisconsin (No. 
47, February, 1901), in which a great 
deal of experimental evidence in contra- 
diction to the theory is brought forward. 
Professor Kahlenberg has measured 
the conductivity of a number of elec- 
trolytes at 0 degrees and 95 degrees and 
calculated the degree of dissociation from 
these measurements as’ well as from de- 
terminations of the lowering of the freez- 
ing point and rise of the boiling point. 
The two sets of results he has thus ob- 
tained are far from concordant, from 
which he concludes that the dissociation 
theory is incorrect and doomed to early 
extinction. This theory, even though it 
has not met with universal acceptance, is 
not, we think, to be so easily overthrown, 
especially until some more satisfactory 
and fruitful alternative hypothesis is put 
forward to take its place. It is interest- 
ing to note that another American pro- 


fessor, Professor H. C. Jones, of the Johns 
Hopkins University, is now contributing 
a series of valuable “Chapters on Electro- 
chemistry” to the ELECTRICAL REVIEW, of 
New York, in which the subject is treated 
entirely from the point of view of the 
ionic theory, of which Professor Jones 
is a vigorous adherent. 


` 
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Redistribution of Population. 
To Tae Eprror oF Tae EvectricaL Review: 

I am gathering data regarding the ef- 
fect of the telephone and the electric 
street railway upon the redistribution of 
population now going on between city 
and country, and the effect of these 
agencies upon the rural districts. Can 
you direct me to sources of reliable in- 
formation? Anything you can help me 
to will be appreciated. 

Frank W. MERRICK, 
122 Beach street, 
Roslindale, Mass. 
August 21, 1901. 


— —- ome — —_ 


Electricity in the Treatment of 
Tuberculosis. 

Mr. Chrisholm Williams, of London, 
has described his results in the treatment 
of pulmonary tuberculosis by means of 
electrical currents of high frequency and 
high potential. He gives the results in 
43 cases so treated, all being of a severe 
type. At first after each application, the 
temperature rose, but each successive rise 
was less, and when no rise followed, arrest 
of the disease had occurred. Cough was 
lessened. Expectoration at first was in- 
creased, and sometimes became rusty, but 
its offensiveness lessened and eventually 
became almost absent. The number of the 
bacilli first increased, then decreased. 
Weight was put on, and all the symptoms 
were coincidentally alleviated. The aver- 
age term of treatment was about three 
months. Oo 


o- 
Electric Current as an Anesthetic 
- For three months MM. L. R. Regnier 
and G. Didsbury have carried on experi- 
ments with the purpose of ascertaining 
whether it were possible to accomplish 
local anesthesia with the aid of currents 
of high frequency and great intensity. 
The apparatus was furnished by Professor 
d’Arsonval, and was equipped with special 
electrodes. The results obtained from 
their experiments, which were made in ex- 
tracting teeth, confirmed the facts which 
were first put forth by Professor d’Arson- 
val. In extracting the incisors and also 
in extracting the canines the operation 
was almost entirely painless, but the re- 
sults in the case of molars were variable. 
The first molars are generally taken out 


without pain, but the work of extracting 
the second is less successful. The in- 
tensity employed was from 100 to 150 
milliamperes, and the time of the applica- 
tion of the current was five minutes. No 
disagreeable sensation was experienced 
when the current was turned on and there 
were no bad after effects. These experi- 
ments are to be continued and their results 


published later on. 
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DEVELOPMENT OF THE NERNST LAMP 
IN AM RICA. 


BY ALEXANDER JAY WURTS. 


Concluded ) 

The quality of the light is remarkable 
for its beauty and close approximation to 
daylight. All colors are seen in their 
proper shade, making the light especially 
desirable in stores, art galleries, drawing- 
rooms and the like. The absence of 
shadow, the steadiness of the light, the 
simplicity and low cost of maintenance, 
the high efficiency of the lamp, and the 
fact that it is operative on 3,000 alterna- 
tions, are features that will commend 
themselves strongly to the lighting world. 

EFFICIENCY. 


It is not an easy matter to state the effi- 
ciency of a light, and the difficulties are 
especially pronounced in the case of the 
Nernst lamp. It would seem desirable, 
therefore, to give the results of various 
methods of mcasurement and comparison 
rather than to make any definite statement 
based on any particular method or set 
_ of readings. Referring, therefore, to the 
six-glower, 220-volt, alternating-current 
lamp, from which most of the data has 
been obtained, we may note the following: 

A 220-volt glower operating at its nor- 
mal current of 0.4 of an ampere, requires 
20 volts more in the open air than when 
burning with five other glowers in.a three- 
inch globe. The lower voltage and con- 
sequently the improved efficiency, when 
multiple glowers are placed in a globe, 
is due to the fact that the glowers are 
operating in a highly heated atmosphere. 
The efficiency of the six-glower iamp with 
clear heater case, but without the dome 
shade, is 1.2 watts measured in the direc- 
tion of greatest intensity. 

A more satisfactory statement will be 
found in the accompanying table giving 
the spherical and glower hemispherical 
efficiencies of the six-glower Nernst lamp, 
together with the corresponding figures 
for alternating-current and direct-current 
enclosed arc lamps: 
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The arc lamp figures were taken from 
the Report of the Committee for Investi- 
gating the Photometric Values of Arc 


Lamps, read before the National Electric ` 


Light Association in May, 1900. Exam- 
ining this table, it will be noticed that the 
spherical efficiency of both arc lamps is 
better than that of the Nernst. In the 
lower hemisphere, the Nernst is somewhat 
better than the alternating-current are and 
not as efficient as the direct-current arc. 

When reflecting shades are used, the 
alternating-current are again has a slight 
advantage for the whole of the lower 
hemisphere; but if we disregard the mean 
of the lower hemisphere and consider the 
floor or desk illuminating power of the 
lamp, we find that the Nernst lamp 
has a very decided advantage over the 
enclosed alternating-cur- 
rent arc; for example, if 
we consider the mean of 
the lowest 30-degree zone, 
the efficiency of the en- 
closed alternating-current 
arc is 1.56 watts against 
one watt for the Nernst, 
and the mean of the low- 
est 60-degree zone is for 
the enclosed alternating- 
current arc, 1.45 watts 
against 1.23 watts for the 
Nernst. 

Comparisons. between 
the illuminating powers 
of the Nernst and incan- 
descent lamps indicate a 
watt consumption in the 
Nernst lamp a little less 
than half of that in the 
incandescent for equal il- 
lumination. The supe- 
rior quality of the Nernst 
lamp is also very marked 
both for reading purposes 
and for the correct deter- 
mination of color. 

A similar comparison Ge 
between the illuminating &% a 
power of the Nernst and 
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nner globe or heater-ca-e was used in all cases except the four readings marked *, 


l 
a 4 port heater-case and saudblasted spherical globe were used. 


Vol. 39-—No. 10 


enclosed alternating-current arc lamps 
shows for an equal consumption of watts 
in the two lamps, a much superior floor il- 
lumination for the Nernst lamp. Although 
the measurement shows a slightly better 
general illumination for the arc lamp, yet 
the quality and steadiness of the Nernst 
light, together with the entire absence of 
shadow, give an impression of decided 
superiority in favor of the Nernst. 

The two sets of curves, Figs. 8 and 9, 
show interesting comparisons between the 
Nernst and incandescent lamps under con- 
ditions of varying voltage. Fig. 8 shows 
the relative change in candle-power and 
Fig. 9 the relative change in efficiency, 
all the variations in each case being given 
in per cent of normal conditions. These 
curves are self-explanatory except as to 
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the remarkable steadiness of candle-power 
in the Nernst lamp when forced above 
normal voltage. The feature is due to the 
great corrective power of the iron ballast. 

At present our data regarding the effect 
of running Nernst lamps at different effi- 
ciencies is rather limited. Figures of this 
character require many readings under all 
kinds of conditions and it may be some 
time before these can be satisfactorily and 
definitely recorded, but roughly, it may 
he stated that the efficiency of the glowers 


falls but slightly during their natural life, — 
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provided the lamps are kept properly 
cleaned. : 
PERFORMANCE OF THE LAMP. 
At the present writing, July 15, there 
are in operation, at East Pittsburgh, 73 
six-glower lamps, one three-glower and 
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three single glower; in our laboratory and 
shop at Allegheny, 40 six-glower, 10 three- 
glower and 21 single-glower lamps; in the 
courtyard we have four outdoor six-glower 
lamps, and in the tumbling room of the 
foundry one outdoor six-glower lamp, all 
running on alternating current at 220 
volts. In addition to these, there are 14 
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Electricity Building by festooning 92 six- 
glower lamps from a pendent chandelier 
consisting of a central lamp of 30 glowers 
and 2,000 candle-power, encircled with 
six lamps of the six-glower type; on the 
floor, variously distributed, there are 12 


six-glower, 24 three- 
glower and eight one- 
glower lamps. These 
figures are intended 
to give some idea of 
the scale on which the 


Nernst lamp has been 
pili Fie. 12, - HOLDERS FoR Sıx, Two AND [AREE AND ONE GLOWER LAMPS, 
SHOWING AN ALUMINUM PLuG READY TO BE INSERTED. 


developed and the 
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single glower, direct-current, 110-volt 
lamps in Mr. Westinghouse’s residence, 
making a total of something like 50,000 
candle-power in and about Pittsburgh. 
At the Pan-American Exposition we have 


lighted the interior of the dome of the 
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resources which have been placed at our 
disposal. 

Seventeen six-glower lamps have been 
running at Pittsburgh for more than a 
year, and are now showing an average life 
of 800 hours per glower. A similar record 
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has been made with 14 six-glower lamps 
operated in Allegheny for about a year 
and a half. The four outdoor six-glower 
lamps have been running every night dur- 
ing the last 12 months through all kinds 
of weather, and up to the present time 


Fic. 11. -HEATER TuBs8s AND GLOWERS. 


have not given a moment’s trouble. The 
six-glower lamp in the tumbling room 
of the foundry failed’ in the cutout 
at the end of 1,000 hours owing to 
the accumulation of a bunch of iron 
dust on the pole of the cutout magnet, but 
a few strokes of a brush removed the diffi- 
culty and the lamp was continued in serv- 
ice. í 

The line service to these lamps has been 
fairly good for a shop circuit. As a mat- 
ter of record, however, it was decided to 
test four six-glower lamps on a circuit 
having wide voltage fluctuations and to 
keep a record of the service and the lamp 
performance. The record follows: 

Four six-glower, 220-volt lamps were 
run 1,000 hours. The run was continuous 
with the exception of three periods per 
day of one-half hour each when the lamps 
were turned off. A record of the voltage 
was kept with a Bristol recording volt- 
meter. An inspection of the voltmeter 
cards show that these may be classified un- 
der three types. Of the first there were 
15 cards, indicating that the voltage did 
not rise higher than 229 volts, and only 
remained there for a short period. Of the 
second type there were 26 cards, in which 
the voltage reached a maximum of 23% 
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volts; maintaining this for about four 
hours. Of the third type there were four 
cards, showing a rise of voltage of 237 
and remaining at 235 for five hours. 
These cards show that the lamps have been 
tested on a circuit, pressure of which 
varies from four per cent below to seven 
and one-half per cent above normal. 
There were no ballasts or heaters burned 


„out during this run, nor did the lamps re- 
- ceive any attention or give any trouble. 


Of the 24 glowers in these lamps, 
15 ran 1,000 hours; 


6 ran 792 hours; 
l ran 6580 hours; 
2 ran 380 hours; 


making an average of 890 hours. 

The three, two and one-glower, 220-volt, 
alternating-current lamps have given 
equally satisfactory service, but the glow- 


ers in the 110-volt alternating-current — 


lamp are not quite so uniform in their per- 
formance and the same glowers on direct 
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current are comparatively short-lived, 
averaging in the neighborhood of 150 
hours; 220-volt glowers, however, on a 
direct-current circuit would last nearly 
double that time. At East Pittsburgh, 
where a section of the Westinghouse works 
about 350 fect long is lighted with 50 
six-glower lamps suspended immediately 
above the traveling cranes, the features 
which strike me more forcibly than any- 
thing else are the beauty of the illumina- 


tion and the total absence of shadow and 


flicker so intimately associated with the 


electric arc illumination in places of this 


character. | 

In connection with this topic it will be 
interesting to note just what is going on in 
the lamp during the time of lighting, also 
during service under varying conditions 


of line voltage. Referring to Fig. 10, we 


have a curve showing the current taken by 
a six-glower, 220-volt lamp during the 
lighting period. It will be noticed that as 


the current is turned on, there is a sudden 


rush of nearly 3.5 amperes through the 
heater, which, owing to the temperature 
correction of the platinum wire, is quickly 
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reduced to about 1.3 amperes. At the end 
of 26 seconds the first glower begins to 
light, at the end of 30 seconds the second 
glower is lighted and the heater is cut out, 
the current dropping at once to .75 of an 
ampere; the remaining glowers then light 
rapidly until at the end of 40 seconds all 
the glowers are lighted. From this point 
on there is a slight drop in the current 
until the lamp reaches its norma] running 
temperature. 

= Referring once more to Fig. 5, we find 
the current and voltage characteristics of 
the different elements of the lamp, and 
above these the characteristics of the lamp 
itself, the latter being the sum of the cut- 
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out coil, the ballast and the glower. The 
lamp curve was taken from actual meas- 
urements and approximates very closely 
to the sum of the elements, the slight 
difference probably being due to some dif- 
ferences of temperature. The voltage 
scale for the cutout and ballast curves will 
be found on the right-hand side of the 
diagram ; that of the glower and lamp on 
the left-hand side. Your attention is 
now directed to the excellent characteris- 
tic of this lamp, and when we consider the 
severe conditions imposed by the glower 
characteristic, I think we are to be con- 
gratulated on the results which have been 
attained. With a normal in the lamp of 
2.4 amperes and 220 volts, it will be 
noticed that an increase of 14 per cent in 
voltage causes but a 10 per cent increase 
in current, resulting in a comparatively 
steady light and safe running conditions 
for the lamp in commercial service. A 
rise of 25 per cent in the line voltage 
would burn out the ballasts in a very short 
time, but a rise of 10 per cent for short 
periods does not seriously affect the life 
of either glower or ballast; a rise of five 


Fic. 14.—Two anv THREE- 
GLOWER Lamp, INDOOR 
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per cent may be eonsidered allowable for 
indefinite periods. 
REPAIR AND MAINTENANCE. 

When the lamps are first started they 
require no attention. After 1,000 hours, 
however, the renewals become fairly regu- 
lar and our experience shows an average 
life of 800 hours for the glowers, 2,000 to 
3,000 hours for the heaters and an indefin- 
itely long life for the ballasts. It will, how- 
ever, be some time before the average life 
of the heaters and ballasts can be definitely 
determined. The attention which these 
lamps receive consists in having the in- 
spector examine the lamps once a week 
through a colored glass to determine 


O f 


Fig. 15.—S1x-GLOWER LAMP, 
INDOOR TYPE. 


whether or not all six glowers are burning. 
If two glowers are out, the lamp is turned 
off, the holder removed and two new glow- 
ers inserted; the holder is then returned 
to its place and the lamp continued in 
service. Aside from such renewals, these 
lamps have not given the least trouble. 

On the occasion of starting up 50 six- 
glower lamps at East Pittsburgh, one of 
the engineers who had had considerable 
experience with arc lamps, remarked that 
my troubles would now begin; but, frank- 
ly, I think he was mistaken. Aside from 
the renewal of the perishable parts, I see 
nothing in the lamp which could possibly 
cause trouble except under the most extra- 
ordinary circumstances. In fact, should 
a lamp receiving proper attention fail to 
light, I would look for the trouble else- 
where than in the lamp. 

In commercial service it is intended that 
the central station shall make the renewals 
in the holders. The customer will be pro- 
vided with a case containing a suitable 
number of complete holders, ready for serv- 
ice, so that when a renewal is to be made 
the customer will simply remove the old 
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holder and insert a new one, such opera- 
tion consuming but a moment’s time; 
then, at convenient periods, the old holders 
will be exchanged for new. Where lamps 
are used in quantity, the renewals will 
probably be made by the local attendant. 
The replacing of a ballast requires the 
removal of the lamp from the circuit, but 
after that the renewal is easily and quickly 
made. A slight withdrawal of one screw 
releases the ballast tube from its socket, 
whereupon the small aluminum terminal 
plugs may be withdrawn and the new bal- 
last inserted. This operation does not 
require any tools other than a pair of 
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ber of broken glowers is less than the 
numbers of glowers that were out, one or 
more ballasts are out of order and the 
lamp is to be taken down at once and the 
defective ballast replaced. When two or 
more glowers are burned out, the holder 
ig to be replaced by a reserve holder. 

Ballasts—These are supplied in boxes 
marked “Ballast for six-glower lamps,” 
“Ballasts for one-glower lamps,” ete. 
Burned-out ballasts are to be renewed as 
soon as discovered and may be replaced 
without taking the lamp to the work- 
bench. 

Heater case—This receives a coat of 
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When a holder with a black heater porce- 
lain is removed,the glowers should be taken 
out, the old coat brushed off, except direct- 
ly under the heater tubes, and a new coat 
of “heater porcelain paste” applied. This 
paste is a white powder which is to be 
mixed with water and applied with a 
camel’s hair brush. After replacing the 
heater porcelain and allowing it to dry in 
the air, run the heater for two minutes on 
220 volts, placing the holder in a heater 
case. This hardens the coating, after 
which the glowers may be replaced. 
Cost—It is too early to say anything 
definite about the cost of these lamps. 


Fie. 16.— How To GRIP THE 
HoLDER WITHOUT DISTURBING 
THE GLOWER. 
small tweezers, and the renewal can be 
made without returning the lamp to the 
work-bench. 

After about 100 lamp-hours, the heater 
case becomes somewhat discolored, and, 
for first-class maintenance, this should be 
cleaned at the end of that time. The fol- 
lowing instructions for the care and in- 
spection of the Nernst lamps are observed 
at East Pittsburgh: 

Inspection of the lamps—The lamps 
should be inspected every 100 lamp-hours. 
After being turned off, the lamp is turned 
on, and it is noted whether all the heater 
tubes become bright. If any of the heater 
tubes are burned out, the holder is re- 
placed by a new one. 

If the heaters are intact, the number of 
glowers burning is determined. If five 
or six are burning, the lamp needs no at- 
tention. 

If less than five glowers are burning, 
the lamp is to be turned off, the holder 
taken out and the number of broken glow- 
ers determined by inspection. If the num- 


Fie. 17.—S1x-GLowerR LANP, 
OutT-Door TYPE. 


platinum black on the inside and should 
be replaced every 100 lamp-hours by a 
clean heater case. The coating may he re- 
moved from the old heater case with a 
bristle brush running at a high rate of 
speed. The heater case may then be used 
over again. 

Glowers—These are supplied in glass 
tubes markeu with the voltage of the lamp 
for which the glower is intended, thus, 
“Glowers for 220-volt, six-glower lamps.” 
Glowers marked for six-glower are not to 
be used in a three or one-glower lamp, or 
vice versa. 

Heaters—These are wound for 110 volts 
and are so marked. They are connected 
two in series for 220 volts. In the six- 
glower lamp there are four tubes connect- 
ed in multiple series. 

Heater porcelain—(This is the porce- 
lain disk immediately behind the heater). 
The heater porcelain is given a white 
coating which becomes fairly hard, but 
can be easily scraped or brushed off when 
it becomes covered with platinum black. 


Fig. 18.—Tarrty-GLoweR Lamp, 
INDOOR TYPE. 


Fic. 19. — SINGLE-GLOWER LAMP, 
INDOOR TYPE. 


Fourteen or fifteen dollars would seem to 
be a fair price for a six-glower lamp, other 
lamps in about the proportion of the num- 
ber of glowers. It is estimated that the 
cost of renewals will be considerably less 
than for enclosed arc lamps. Provision 
will be made for the return of the perish- 
able parts containing platinum. 
CONCLUSION. - 

In closing, let me say that the Nernst 
lamp can in no sense be considered an 
experimental device. The development of 
details connected therewith has continued 
until all question of doubt as to its com- 
mercial success has been removed by the 
operation of a large number of lamps of 
various sizes and finished pattern for ex- 
tended periods under commercial condi- 


tions, and it is confidently felt that the 
splendid exhibit of these lamps which may 
be seen at the Pan-American Exposition 
will prove a fitting demonstration of the 
complete and thorough manner in which 
the brilliant discovery of Dr. Nernst has 
been taken up and pushed forward in 
America. 
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THE CONTROL OF HIGH POTENTIAL 
SYSTEMS OF LARGE POWER.* 


BY E. W. RICE, JR. 


The enormous increase in the use of 
electricity for lighting, traction and pow- 
er has necessitated important changes in 
our generating stations. As the areas to 
be served have rapidly increased, corre- 
sponding increases have been made in the 
size of these stations and in the electrical 
potentials employed. The change has 
been due not only to the great natural 
growth but to the consolidation of gener- 
ating machinery into fewer stations. In- 
stead of a number of separate stations, 
containing relatively small units, pro- 
ducing electricity at comparatively low 
voltage with relatively large transmission 
losses, we now frequently find one large 
central station ` containing generating 
units of great size delivering electricity 
at a high potential. Dynamos of 2,000 
to 5,000 kilowatts capacity are displacing 
those of 200 to 500 kilowatts, and press- 
ures of 5,000 to 15,000 volts those of 
1,000 to 2,000 volts. The design and 
manufacture of large generating units of 
this character have called for engineering 
skill of a high order, and it can now be 
fairly claimed that the production of 
such machines has been reduced to an 
exact science. 

The rapid evolution and present per- 
fection in dynamo design have been due 
to the skill with which the various prob- 
lems have been solved by the designing 
engineers and to the ease with which the 
data based upon machines of relatively 
small size were applied to those of larger 
size. 

It is evident, however, that great ad- 
vances in the capacity and voltage of gen- 
erators would be useless, if not positively 
dangerous, unless adequate means for con- 
trolling and switching the electrical cur- 
rent were at hand. The evolution of the 
dynamo was for a time more rapid than 
that of the devices for controlling and 
switching currents of large volume and 
potential. As a result, a number of ma- 
chines of large size were placed in oper- 
ation with comparatively inadequate 
methods of switching and controlling. 
The energy and power which can be 
safely concentrated in a single central 
station is obviously limited by the amount 
of current and voltage which switching 
devices can safely handle. This fact was 
especially forced upon the attention of 
the writer at the time when the company 
with which he is connected took the con- 


è Paper read before the American Institute, Buffalo, 
August 98, 1901 
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tract for the equipment of the generating 
station of the Metropolitan Traction Com- 
pany, of New York. This station was to 
contain eleven (11) three-phase dyna- 
mos, each of 3,500 kilowatts output at 
6,600 volts. In order to realize the full 
economy of such a station, it was, of 
course, necessary that all the generators 
should supply current to a common bus- 
bar, and that from these bus-bars the cur- 
rent should be distributed through feed- 
crs to a number of substations. The sub- 


‘stations were to contain rotary convert- 


ers, frequently working in multiple with 
large storage batteries on the direct cur- 
rent side. The characteristics of such a 
load prevented any reliance being placed 
upon the opening of the exciting cir- 
cuit of the generators in case of the neces- 
sitv of a general shutdown, as the rotary 
converters would, under certain condi- 
tions, supply sufficient magnetizing cur- 
rent to excite the generators, even with 
the field windings of the generators un- 
excited. It became, therefore, essential 
to produce a switching mechanism which 
would enable the generators to be con- 
nected and disconnected from the bus- 
bars with certainty and safety under all 
conditions of load, even up to a short 
circuit, and also that the various feeders 
supplying the substations should be capa- 
ble of the same treatment. Three types 
of switching devices were available for 
this work and were carefully considered : 


1. Switches breaking the circuit in- 


the open air. | 

2. Switches arranged to break the cir- 
cuit in an enclosed air space. 

3. Switches arranged to break the cir- 
cuit under oil. 

Switches of the first type (open air) 
were impracticable, because the space de- 
manded to make such switches operative 
could not be provided. 

Switches of the second type (enclosed 
air) had no such limitation, but oil break 
switches were found to meet the con- 
ditions more perfectly. Tests conducted 
showed that energy up to 2,000 or 3,000 
kilowatts could be controlled in a single 
switch at potentials as high as 1,500 volts, 
which was the limit of the apparatus at 
our disposal at the time. Switches of this 
type, however, as large as was considered 
necessary, required an amount of oil per 
switch so great as to be objectionable, in 
view of the large number of switches re- 
quired for generators and feeders. The 
problem then was to produce a switch 
which would retain all the advantages of 


the usual oil switch and at the same time 


minimize the quantity of oil. 
The type which was finally evolved and 
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employed in the Metropolitan installation 
has shown itself in practice to be re- 
markably successful. It is known as the 
Form “H” Oil Switch by the manu- 
facturers, and was designed by the writer, 
with the assistance of Mr. E. M. Hewlett. 
It was described by Mr. J. E. Wood- 
bridge in the Electrical World and Engi- 
neer of April 14, 1900. Reference to this 
article will give the details, which I need 
not here repeat; I shall simply outline 
the principal features. 

The switch, as designed for three-phase 
circuits, consists of three double-pole, 
single-phase switches, or elements. Each 
single-phase switch is contained in a fire- 
proof cell, but all three switches are de- 
signed to be operated simultaneously. 
Each single-phase element consists of two 
brass cylinders or cans, one can for each 
pole. The in-coming lead is attached to 
one of the cans and the out-going lead of 
the same phase’to the other, Each cylin- 
der is nearly filled with oil and is covered 
by a metal cap which carries a long in- 
sulating sleeve. Two copper rods joined 
bv a metallic cross-head and forming to- 
gether a U-shaped conductor, slide 
through the insulating sleeve and fit into 
tubular contacts at the bottom of the cans 
when closing the circuit. The cross-head 
of cach U-shaped conductor is attached 
to a wooden rod, which extends through 
the top of the cell or casing which en- 
Closes the switch, and is in turn attached 
to a metal cross-head operated by an air 
motor or an electric motor, as the case 
may be. The three-phases are scen, there- 
fore, to be broken or closed simultan- 
eously. When the three sets of U-shaped 
conductors are lifted, the circuit is broken 
under the coil at two points in each phase, 
or six points in each complete three-phase 
switch. The range of movement of the 
cross-head varies with the potential to be 
controlled, e. g., it is 12 inches in the 
switches in the Metropolitan Station for 
6,000 volts, and 17 inches in the switches 
for the Manhattan Station for 12,000 
volts. The brass cans are lined internally 
with fiber to prevent the arc from jump- 
ing from the rod to the metal of the can 
when it is drawn up through the oil. 
Each switch unit stands alone on its own 
foundation, with the three phases in three 
separate cells or spaces separated by brick 
walls. These brick partitions act as bar- 
riers and prevent any possible burn-out 
in one cell from spreading to the others. 
As an opening of two legs breaks a three- 
phase line, an are in one cell will not in- 
capacitate the switch. The circuit breaker 
or switch differs radically from older 
forms in the separation of the phases as 
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indicated, and also in the separation of 
the contacts for each phase, in two sep- 
arate oil pots. This separation of the ter- 
minals of each phase gives two separate 
arcs, each enclosed in a space well re- 
moved from the others, so that the possi- 
bility of an arc communicating from 
one pole to another is obviated. It will 


A ig 
ry CsA me 
s O A 
s — a 
4 —_— 


Fig. 1.—PNEUMATICALLY OPERATED Tyrr H SWITCH, METROPOLITAN 
TRACTION COMPANY'S STATION. 


be seen that in breaking a three-phase 
circuit, the arc is produced in six inde- 
pendent oil pots. This method of con- 
struction, together with the separation 
of the phases in separate fireproof com- 
partments, accounts for the unusual ef- 
fectiveness of the switch in practical oper- 
ation. The general construction of the 
switch is clearly shown in the accompany- 
ing illustration. 
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Fig. 1 shows the switch used in the in- 
stallation of the Metropolitan Traction 
Company, New York. It is designed for 
6,600 volts and 300 to 800 amperes. 

Fig. 2 shows the same switch as modi- 
fied to suit the conditions of the Man- 
hattan electric installation. On account 
of the higher voltage the oil pots are 
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larger and a larger opening of the circuit 
is provided. The 12 covers for the oil 
pots are replaced by porcelain. It is de- 
signed for 12,000 volts and 300-800 
amperes. 

Fig. 3 illustrates the enclosed air tube 
type of switch already mentioned. This 
switch has given most excellent results 
on high-potential work. 

Fig. 4 shows the Form FĶ, or tank 
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oil switch, without tank for containing 
oil. 
Fig. 5 is a production from a photo 
taken at Kalamazoo of a special form of 
open air switch, The switch was open- 
ing a circuit of 25,000 volts and 60 am- 
peres at the time when the photograph 
was taken. 

It was at first thought that the use of 
oil switches for the control of high-poten- 
tial circuits would possibly result in reson- 
ance effects, particularly in circuits con- 
taining considerable capacity, such as 
underground cables or long overhead 
lines. A number of experiments have 
been conducted and the weight of evidence 
scems to be in favor of the oil switch -as 
avoiding these effects. It has been found 
as an interesting fact that under the 
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Fic. 2.—ELECTRICALI.Y OPERATED Type H SWITCH FOR THE MAN- 
HATTAN RAILWAY COMPANY, WITH Brick PARTITION REMOVED. 


conditions described considerable dis- 
turbance due to resonance may occur upon 
the closing of a circuit. This is naturally 
independent of the character of the switch 
employed ; it may occur equally well with 
an oil, an enclosed air, or an open air 
switch. 

Upon the rupture of the circuit, how- 
ever, the results obtained from many tests 
indicate that open air switches are liable 
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to produce heavy resonance effects while 
the enclosed air and the oil switch are 
practically free from such effects. Ex- 
tensive experiments to determine this 
point were conducted prior to the pro- 
duction of the switches for the Metro- 
politan and Manhattan Stations. Very 
recently experiments of a more severe 
character have been conducted at Kala- 
mazoo, Mich. These tests were made at 
from 25,000 to 40,000 volts with from 
1,200 to 1,300 kilovolt ampere of highly 
inductive load, the power factor being 40 
to 60 per cent. The switches tested were 
the cylindrical oil switch, already de- 
scribed (Metropolitan type); an oil 
switch in which al] the terminals were 
enclosed in a single tank of oil, called the 
tank oil switch, type “K” ; a switch of the 
expulsion air tube type; and an open air 
switch in which the terminals were sim- 
ply separated long distances in free air. 
In making these tests an oscillograph 
was used to determine the time of break 
and other interesting effects, and a camera 
to photograph any particular instructive 
phenomena. 

The long break open air switch, which 
operates upon the principle of drawing 
a long arc in the open air, open the cir- 
cuit at 25,000 volts, but required several 
seconds of time and drew such a long arc 
as to be impracticable. At 40,000 volts 
the arc held and flared to a total distance 
of over 30 feet until it struck the line and 
short circuited the system, producing at 
the same time high-voltage oscillations 
equal to two or three times the normal 
potential of the system. It would, there- 
fore, seem that the open air switch was 
gencrally unsuitable for the control of 
high-voltage systems of large power, as 
even where sufficient room is available 
for their use, the production of high reso- 
nance effects tends to endanger the sys- 
tem. These tests also show that wherever 
a short circuiting are occurred in the open 
air, electric oscillations of high voltage 
resulted. These were probably due to the 
rapid alternate extinguishment and for- 
mation of the arc during its period of in- 
terruption, the arc acting somewhat in the 
manner of a Wehnelt interrupting de- 
vice. The dangerous character of short 
circuiting arcs emphasizes the need of the 
precautions which I shall mention in this 
paper; having in mind the avoidance, as 
far as possible, of such accidental short 
circuits. 

The expulsion tube air switch operated 
up to 25,000 volts, but failed at 40,000. 

The “K” oil switch operated satis- 
factorily on 1,200 to 1,300 kilovolt am- 
pere up to 25,000 volts, but at 40,000 
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volts it spat fire and occasionally emitted 
black smoke, thus seeming to be working 
at the limit of its capacity. No attempt 
was made to open short circuits with the 
“K” switch. 

The “H” oil switch never failed to 
open 1,200 to 1,300 kilovolt ampere at 
any voltage up to the maximum em- 
ployed, 40,000; the circuit opening noise- 
lessly and without the appearance of fire 
or emission of smoke at the switch. It 
was used as an emergency switch in all 
the tests to open short circutts on 25,000 
to 40,000 volts. The results of these and 
other tests, and the continued effective 
operation of the type “H” switch in the 
Metropolitan Station indicate that this 
type of oil switch will safely control cir- 
cuits of practically unlimited power at 
potentials considerably above 40,000 volts, 
probably as high as 100,000 volts. 

The character of the break when oper- 
ating properly was the same in all the 
switches except the open-air type. In 
opening, the arc held for a number of 
half-waves from 6 to 18, and then broke 
at zero value without disturbance of the 
system. With the oil switches no traces 
of oscillation were noticed before the 
break, and no traces of rise of voltage. 
With the expulsion air switch, traces of 
oscillation were seen for a number of 
half-waves before the final break, and in 
consequence a slight voltage rise occurred. 

I will not attempt to describe the num- 
erous observations made at the Kalamazoo 
tests as these will undoubtedly be given 
to you by our president, who supervised 
these tests and to whom I am indebted 
for the information which I have given 
regarding them. 

In addition, however, to the produc- 
tion and use of a swich which will be 
as safe and reliable as engineering skill 
can make it, there are certain other 
factors which should be considered in 
connection with the control of current 
for high-potential stations which should 
be taken into consideration by the elec- 
trical engineer. It should be constant- 
lv kept in mind that no apparatus 
can be absolutely free from accident, no 
matter how carefully designs are con- 
structed. The engineer should, there- 
fore, carefully consider the possible effect 
of any accident, with particular reference 
to the possibility of an accident to one 
element involving other apparatus. The 
layout should be such that an accident to 
one element could not of itself, or in con- 
sequence of a chain of accidents, result 
in a breakdown of the entire generating 
station, even for a short time. 

The mechanical engineer has consid- 
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ered this point and met it with a fair de- 
gree of success in the large modern cen- 
tral station with the fireproof boiler house 
and the frequent subdivision of this 
boiler house into two or more portions by 
suitable fire walls, as in the case of those 
of more than one story. 

The general employment of a duplicate 
system of steam piping, or its equivalent, 
also provides a reasonable safeguard 
against failure of supply from accidental 
disarrangement of a steam system. The 
steam engines in well arranged stations, 
being important units, are placed a suffi- 
cient distance apart, and so disposed, gen- 
erally, that an accident to one will not 
easily involve other units. This is also 
true of the dynamos which are dircctly 
coupled to the engines. 

The switchboard with its switches for 
controlling and appliances for measuring 
the output of the generating station, the 
cables leading from the generator to the 
switchboard, the location of the bus-bars, 
and the disposition and arrangement of 
the feeder cables for distributing the cur- 
rent, have not as a rule been given that 
serious attention which their importance 


deserves. In fact, the consideration of 


the clectrical controlling devices and the 
wiring of the station has been apparently 
left to the last, and it is frequently the 
case that a gencrating station containing 
apparatus of great value has been jeopar- 
dized by the lack of careful design 
of the switching appliances. Stations 
designed to deliver a normal output of 
from 5,000 to 10,000 kilowatts, at rela- 
tively high pressures, say 5,000 volts or 
upwards, frequently contain switches for 
controlling the generators and the feed- 
ers mounted upon the face of a long con- 
tinuous panel, and so crowded together 
that in case of failure to open the cir- 
cuits the resulting arc would be almost 
certain to involve adjacent switches and 
even possibly cripple the station for a 
time. The bus-bars are also often so dis- 
posed that an arc may easily start thereat 
or at least so that an arc, if started for 
any cause, would be liable to seriously 
damage the switchboard. 

The same methods frequently obtain in 
regard to the manner of installing the 
conductors; high-tension and low-tension 
conductors being often mixed together and 
the conductors so arranged that in case 
of any injury to one, other of the con- 
ductors leading from the generators or 
from the switchboard out of the station 
are in danger of being involved. 

These methods have probably arisen 
from the fact that up to a comparatively 
recent period the service of a city for 
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lighting and for power has been separated 
among a number of different stations, each 
of a relatively limited amount of power. 
In case of the failure of any individual 
unit in such case, as of the generator, 
switchboard, or other apparatus, the dam- 
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age was small, owing to the limited energy 
available. 
station, Was comparatively unimportant. 
However, the case is quite different with 
the large modern station with output of 
from 10,000 to 100,000 
which is designed to supply electrical 
energy for a large portion of a city’s needs, 
combining frequently electric power for 
traction purposes, for lighting, ete. The 
economies expected of stations 
lower cost of operation, smaller invest- 
ment, and greater economy in coal and 
in steam—due to the better load-curve 
obtained by the concentration of loads of 
large area and of various character in one 
station, as well as to the higher efficiency 
of the large units, are familiar to all elec- 
trical engineers. I am inclined to think, 
however, that the possible dangers of such 
a concentration of energy have not been 
fully realized. The such a 
station, even for a brief period, would be 
a disaster which, with proper design, 
need not occur. 

I will briefly outline the principles 
which I believe should govern in the lay- 
out of such a central station, the details 
of which may naturally be varied con- 
siderably to suit local conditions. It 
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should be kept in mind that I am discuss- 
ing stations of normally large output, say 
5,000 kilowatts and over, although many 
of the principles mentioned could prob- 
ably be applied with advantage to sta- 
tions of smaller size. Broadly speaking, 


Fic. 4.— EXPULSION 
TYPE Switci. 


Fic. 5. 
[ would carry the principle of subdivision 
into units as far as practicable ; the units 
to be chosen with respect to the size of 
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the station, character of load-curve, etc. 
The boiler-house, as already stated, should 
be subdivided into two or more distinct 
portions so that injury to one will not 
involve the entire steam system. For- 
tunately, the foundations, masonry and 
mounting of boilers are so essential and 
of such a nature that damage to one unit 
is not liable to involve another. At the 
same time, it is important that the boiler 
house should be divided into two or three 
each other by 
steam piping 
or a substan- 
arranged that 


sections, separated from 
brick partitions. The 
should be in duplicate 
tial equivalent, and so 
the bursting of a steam main can not 
flood all the boiler rooms with steam 
or stop the entire flow of steam to the en- 
gine room. The engines, with the dyna- 
mos coupled thereto, may be placed in 
one large room, provided this room is of 
sufficient size to enable the units to be 
placed at proper distances apart. The 
switchboard should preferably be placed 
in a separate room, so that any accident 
to the engine or to the steam piping will 
not injure the switchboard operator or 
The elec- 

dynamo 


the switchboard mechanism. 


trical conductors from each 


AIR-BRAKE SwitcH (KALAMAZOO Test) 


should be led to the switchboard as far 
apart as possible from those of other units. 
Each set of conductors should be led to 
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its own switch. Each switch should be 
of ample capacity to interrupt the entire 
output of the generator at full voltage 
and even take care of the concentration 
of the entire load of the station, as in a 
short circuit. This ‘switch should be 
placed in a cell of fireproof material and 
preferably electrically controlled from a 
central point. If so disposed, these 
switches may be placed reasonably close 
together, but the partitions should be such 
that any one of the switches could arc 
to destruction without involving the 
switch of a neighboring generator. 
Switches should be in duplicate, so that 
in case of failure of one, another switch 
will be in readiness. Especial care should 
be taken, in leading the conductors from 
the switches to the bus-bar, to keep the 
conductors as far as possible from those 
of neighboring units. 

The bus-bar or bars should preferably be 
in duplicate, or some equivalent arrange- 
ment such as sectional subdivision should 
be adopted. Bus-bars should be carefully 
protected in fireproof compartments so 
arranged that it would be impossible for 
any arc to short circuit from one con- 
ductor to another or for it to be injured 
by an arc caused by the destruction of any 
of the generator or feeder switches. The 
same care should be taken to isolate the 
conductors leading from the bus-bars to 
the feeder switches. The feeder switches 
should also be in duplicate; that 1s, two 
separate sets of switches on each feeder 
in series with each other when feasible, 
or the conductors leading to a group of 
feeders may be joined together by a 
switch placed in series therewith control- 
ling a group of feeders. Each group 
switch and each of the feeder switches 
should be mounted in its own separate 
fireproof compartment and preferably 
controlled electro-magnetically from a 
distance. The conductors leading from 
the feeders out of the station should not 
be massed together in one conducting 
trench or well, but should be subdivided 


into as many groups as circumstances will 
permit. l 

The constant aim throughout the entire 
station should be to limit the normal flow 
of energy in a given space to a predeter- 
mined amount, preferably, for example, 
to that of the generator unit which has 
been selected, or, in the case of the feeders 
leading outside the station, the normal 
flow of a group may be limited to that de- 
livered to any one substation. 

It is obvious that the arrangement of 
switchboard, as described, will occupy 
more space than the ordinary panel type. 
The total space occupied, however, is but 
a small portion of the total space required 
for the generating plant, and it is believed 
that the precautions recommended are es- 
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sential to the continued success and re- 
liability of large generating plants. Such 
separation of the switches, etc., makes 
some method of control from a distance 
very desirable. The motors used for oper- 
ating the switches may be either pneu- 
matic or electric. The control of these 
motors should preferably be electric in all 
cases. By adopting electric control from 
a distance, it is possible to combine all the 
switches required for the generator, feed- 
ers, etc., upon a small keyboard under the 
observation and control of a single opera- 
tor. It is also possible to place this opera- 
tor in such a position that he will have a 
comprehensive survey of all the measuring 
and controlling devices needed for the sta- 
tion, and at the same time be free from 
danger in case any of the apparatus 
should fail to perform its work. Under 
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An Electric Reduction Plant in West 
. Virginia. 

At the falls of the Great Kanawha, 
some 36 miles above Charleston, W. Va., 
is a great industrial enterprise that has 
in it far more of interest than attaches 
to the manufacturing of any ordinary 
article of commerce. It is the Wilson 
Aluminum Works, which are not, as 
would be inferred from the name, en- 
gaged in the manufacture of any article 
from the lightest of metals. These 
works are employed in the reduction of 
chrome ore and the manufacture of ferro- 
chromium, which is utilized in the hard- 
ening of the steel of which armor plates 
for war vessels are made. 


THREE 600-K.-W. ‘THREE-PHast GENERATORS, WILSON ALUMINUM COMPANY, 
KANAWHA Farrs, W. VA. 


such circumstances the operator is much 
less liable to make a mistake, and it is 
believed that, having taken such precau- 
tions, accidents even of a trivial character 
will be more unlikely to occur. In laying 
out the electrical devices for such a sta- 
tion the utmost simplicity should be aimed 
at; not a single instrument, conductor or 
switch being placed in the station has not 
been carefully considered and felt to be es- 
sential. It is better to err on the side of 
simplicity than of complexity. 

=> 
Electric Fire Extinguishers in Rouen. 


United States Consul Haynes, at 
Rouen, France, reports that the head of 
the fire department of Rouen has sug- 
gested to the mayor a novel project in 
the fire-extinguishing service. Inasmuch 
as the city is traversed everywhere by 
electric street-car wires, it is suggested 
that there should be provided pumps, 
driven by dynamos, to take currents by 
means of a trolley hooked to the street- 
car wires at the nearest point to the fire. 


When the Wilson company entered the 
ferro-chromium business they came to 
deal with the ore so refractory that only 
electric heat was practicable for its re- 
duction. It became necessary, therefore, 
to obtain a site for their plant where a 
great electric current could be secured at 
a minimum of cost. For this reason the 
location at Kanawha Falls was chosen. 
Here New River, which is joined by the 
Gauley, about two miles above, rushes 
over a precipice some 26 feet high, and 
is thereafter known as the Great Kana- 
wha. The fall makes one of the finest 
water powers in all the country, the fig- 
ures of engineers showing that at the 
lowest stage 8,000 horse-power of elec- 
tricity is capable of development. Across 
the river, on the top of the solid rock 
forming the falls, the Wilson company 
has built a dam to confine the water to 
a desired channel, and on the north side 
an electric plant of 3,000 horse-power 
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of Bullock alternating-current generators 
of the revolving ficld type has been in- 
stalled and is now at work. The re- 
mainder of the power will be developed 
by machinery soon to be put in on the 
south side of the river. 

In the extreme heat possible to be 
kindled by this 3,000 horse-power of elec- 
tric current the chrome ore is reduced to 
ferro-chromium, or as it is usually called 
ferro-chrome. 

The ore gathered here to be reduced 
to pure metal is not picked up on the 
wooded mountain sides within easy reach 
of the company’s works. Chrome ore 
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is found in a number of places on the 
globe, but there are many qualities of it, 
and this company requires what is best 
suited to the special purpose for which 
it is intended—that is, which contains 
the highest ratio of chrome and the 
smallest proportion of iron. The ore 
used here is from Australia and Asia 
Minor, the most of it being from the 
latter country. There it is taken from 
the mines and carried many miles on 
the backs of camels to a port on the Black 
Sea, where it is put on shipboard and 
sent to this country, coming from the sea- 
side to Kanawha Falls by rail. The 
metal produced from this ore is 70 per 
cent chromium. 

The entire output of the plant is con- 
tracted to the Carnegie Steel Company 
and the Bethlehem Steel Company to be 
used as alloy in hardening the steel for 
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the armor plates which those companies 
are making for the United States Navy. 
To supply this demand, the works will 
be run to their full capacity during the 
life of the Carnegie and Bethlchein con- 
tracts with the government. 
Ferro-chrome 1s also used in making 
the projectiles used in modern warfare, 
thus appearing on both the offensive and 
defensive sides of the conflict. It is so 
hard that it will cut glass like a diamond. 
<-> 
Edison Electric Company in Paris. 
The Edison Electric Company, one of 
the most important electric companies 
of Paris, has just published its report 
for 1900. The results shown are most 
satisfactory, and are attributable partly 
to the exposition, which caused a marked 
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Panel Boards. 


The present forms of centres of dis- 
tribution, or panel boards, as they are 
familiarly known, leaves much to be de- 
sired in the way of perfect appliances, al- 
though the stringent underwriters’ re- 
quirements and the increasing supervision 
of electrical installations, as well as the 
desire of electrical contractors for im- 
proved appliances have had the effect of 
raising the standard of design and work- 
manship. The new removable enclosed 
fuse carrier panel board manufactured by 
the General Incandescent Are Light Com- 
pany, of New York, is a distinct departure 
from previous types and represents the 
latest developments in this class of work 
embodying the inventions and designs of 
experts. A number of buildings have al- 
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increase in the consumption of current. 
Unfortunately, this company, like all the 
other electric sectors of Paris, has but 
a short concession, which terminates in 
1907, and a large margin of the profits 
have to be written off for redeeming the 
plant. On March 31, 1900, the company 
was supplying current for 207,182 lamps 
of 10 candle-power each, owned by 3,092 
subscribers; while on March 31, 1901, 
the figures were respectively 253,989 
lamps and 3,488 subscribers. The elec- 
tric energy sold in 1899 aggregated 1,533 
horse-power and 1,709 horse-power in 
1900. In December, 1900, the works had 
an efficiency of 5,100 kilowatts; since 
then two new sets of 1,000 kilowatts have 
been ordered. The gross receipts reached 
4,861,000 francs ($972,200) in 1899, 
and 5,629,000 francs ($1,125,800) in 
1900. 


ready been equipped with this new panel, 
which has received the endorsement of 
many prominent consulting electrical en- 
gineers and recommended itself to the 
wiring contractors who have installed it. 

The circuits are controlled by a carrier, 
which embodies all the functions of a 
knife switch, a removable fuse holder and 
an enclosed fuse. To use the carrier as 
a switch it is pulled out by means of the 
ring handle at the top when it opens the 
circuit. To close the circuit the carrier 
is pushed in again. 

The hands of the operator can not 
touch any live part when the carrier is 
operated as a switch, thus rendering it 
entirely safe. To renew a fuse the car- 
ricer is removed by simply taking out a 
screw, making a removable fuse holder 
which can be refused in the most con- 
venient position; namely, away from the 
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panel. Thus the risk of short-circuits or 
any other trouble by having a screw-driver 
near the metal parts or having the oper- 
ator handle any of the live metal parts is 
entirely eliminated. The carrier, when 
used as a switch for opening or closing 
branch circuits, is, by reason of its mechan- 
ical construction, a quick-break switch on 
both the making and breaking of the cir- 
cuit as well as double break. 

' The mechanical construction embodies 
simplicity of design and an arrangement 
of parts which results in an unusually 
neat appearance. All the parts are readily 
accessible, yet free from exposure to in- 
jury. For such a large number of circuits 
the panel occupies an extremely small 
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cun also be used as a two-pole, single- 
throw, quick-break, double-break fuse 
switch of 10-ampere capacity in place of 
an ordinary knife or snap switch. 

A complete five-circuit panel has been 
made by mounting five panel board single 
units in a row and connecting same by 
means of two connection strips of flat cop- 
per as illustrated in Fig. 3. It makes a 
five-circuit, two-wire main and two-wire 
branch circuit panel. 

Flat copper connection strips of proper 
size and carrying capacities, with termi- 
nals attached for soldering any wire, are 
shown in Fig. 4. 


> 

Mr. Yerkes’s London Traction 
Company. 

The Metropolitan District Electric 
Traction Company, Lim- 
ted, has been registered 
at Somerset House, Lon- 
don. With this registra- 
tion the names of the 
American capitalists who 
will help Mr. Charles T. 
Yerkes in London are an- 
mounced. The company 
is capitalized at £1,000,- 

.000 ($5,000,000), of 
which £336,000 stands in 
Mr. Yerkes’s name. Some 
of the most important 
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space and, as will be seen in Fig. 1, each 
fuse carrier is designed to receive a di- 
rectory card or which can be written, un- 
der appropriately printed headings, the 
number of outlets, lights, location and 
size of wire, amperes and volts. 

The carriers are designed for a mini- 
mum capacity of 10 amperes and 125 
volts and the main feed bus-bars are fig- 
ured to carry six amperes per circuit. 
The panel can be supplied with a main 
switch or a main branch switch of any 
capacity constructed on the same general 
design as the branch circuit carriers. 
This panel has been thoroughly tested by 
the National Bureau of Underwriters and 
has their official approval. 

In Fig. 2 an illustration of a special 
form of inside terminal made for readily 
attaching the flat copper strips or wire 
forming the feeding bus-bars of the panel 
is shown. The unit type of new com- 
pound switch and enclosed fuse carrier 
is made to enable contractors to build up 
first-class panels of any number of cir- 
cuits on short notice. This unit circuit 


names and amounts in the certificate of 
association are as follows: 

John J. Mitchell, Chicago, $100,000; 
Maryland Trust Company, Baltimore, 
$400,000; Geo. R. Webb and H. A. Parr, 
Baltimore, $50,000; P. A. Calhoun, New 
York, $250,000; Brown Brothers & Com- 
pany, New York, $250,000; Alex. Brown 
& Sons, Baltimore, $100,000; Henry H. 
Rogers, New York, $250,000; John B. 
Parsons, Philadelphia, $25,000; J. Wilcox 
Brown, agent, Baltimore, $250,000; Gov- 
ett, Sons & Company, London, $315,000; 
James Phillips, Jr., Boston, $50,000; T. 
Jefferson Coolidge, Boston, $225,000; 
Frederick Ayer, Boston, $250,000 ; Charles 
F. Ayer, Boston, $40,000; Lee, Higginson 
& Company, Boston, $100,000; F. H. 
Prince, Boston, $50,000; Charles G. 
Weld, Boston, $100,000; Charles F. 
Adams, Boston, $10,000; Alex Cormon, 
Boston, $25,000; Arthur T. Lyman, Bos- 
ton, $10,000; George P. Gardner, Boston, 
$10,000; Ginn, Booz & Company, New 
York, $100,000; Pemberton & McAdoo, 
New York, $100,000; J. G. White & Com- 
pany, New York, $200,000; F. H. Marck- 
wald, New York, $50,000. 
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Tunnel Changes. 

A plan designed to do away with the 
smoke and gas in the Park avenue tunnel 
has been prepared by the operating officers 
of the New York Central & Hudson River 
Railroad and laid before President New- 
man, by whom it will be submitted to the 
executive committee. 

As the tunnel is operated at present, 
two tracks extend through the central sec- 
tion, which is ventilated by frequent large 
openings into Park avenue. On each side 
of this section is a track tunnel accom- 
modating a single track. These side tun- 
nels are ventilated by side openings into 
the central section. The purpose of the 
plan is to devote these side tunnels en- 
tirely to suburban traffic, which is to be 
operated entirely by electric motive power. 
From a convenient point above the Grand 
Central Station the grade of the side tun- 
nels will be radically lowered so as to form 
an underground loop, passing into and 
across the station below the main tracks. 
The framers of this plan believe that such 
an arrangement for handling the enor- 
mous suburban traffic will simplify the 
handling of the through trains, which 
they maintain must be drawn by steam lo- 
comotives. | 

A more complete system of ventilation 
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FIG. 4.—FLAT COPPER CONNECTION STRIPS. 


is to be applied to the central division of 
the tunnel, and some of the New York 
Central operating officers believe that the 
through trains will not be close enough 
together to cause an accumulation of 
smoke and gases in the tunnel. It is 
estimated that the cost of the proposed 
changes will be between $6,000,000 and 
$7,000,000. 


<=> m 
Electrical Work in Norway. 


The waterfalls on the Glowen, at Askin, 
Norway, are to be utilized for electric 
power. The power plant has been under 
construction 18 months, and is expected 
to be completed next year. The plant is 
designed for about 45,000 horse-power. 
At present three Francis turbines coupled 
to three-phase 2,000-kilowatt 8,000-volt 
dynamos are being installed. The pressure 
will be raised to 20,000 volts for trans- 
mission to Christiania. The work is being 
carried out by the Schuckert Company. 
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Meeting of International Association 
of Municipal Electricians at 
Niagara Falls, N. Y. 


MONDAY, SEPTEMBER 2. 


The meeting was called to order by 
President Morris W. Mead, in the Inter- 
national Hotel, at 2 P. M., September 2. 
Rev. Mr. Bacon, of Niagara Falls, offered 
prayer. Mayor Butler, of Niagara Falls, 
was introduced and extended a very cor- 
dial welcome to the delegates to the city 
and the beauties of Niagara. In his ad- 
dress he pointed out the wonderful power 
facilities and manufacturing establish- 
ments in the city and invited all to visit 
them. 

Captain Wiliam Brophy, of Boston, 
Mass., was then introduced. He has long 
been identified with electrical interests in 
the United States. -He related in a very 
attractive manner the changes which had 
taken place within his lifetime in the de- 
velopment of the city and power facilities 
of Niagara Falls. He pointed out how fit- 
ting it was that the convention should be 
held here where such wonderful electrical 
developments had taken place. 

President Mead introduced Mr. Dono- 
hue, chairman of the executive committee, 
who briefly welcomed all to the privileges 
of Niagara Falls. 

The address of the president was then 
delivered. He said the key-note of the 
association was its desire to accom- 
plish electrical progress. All are legatees 
in what has already been done in electrical 
science, which should inspire every one to 
handle it rightly and continue the prog- 
ress which has been made. In the next 50 
years more progress should be made than 
in the past fifty. In order to insure a suc- 
cessful convention, all should be prompt 
in attendance and not let anything keep 
them away. In this way great benefit can 
be derived by all by the mutual inter- 
change of ideas. In order that progress 
may be made no one must be content 
with the present conditions of affairs and 
in this way there is no danger that the 
knowledge of electrical science will not 
make great progress. 

Mr. Mason then presented Mrs. Mead 
with a diamond ring and a silver spoon 
for Master Morris W. Mead, Jr. Presi- 
dent and Mrs. Mead were so overcome 
with surprise that they were unable to re- 
spond. Morris Mead, Jr., was then made 
an honorary member of the association, 
with three rousing cheers. At the close of 
this demonstration, President Mead arose 
and thanked the members very briefly. 

A letter from Mr. H. W. Pope, general 
manager of the Bell Telephone Company, 
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of Buffalo, extending the use of the com- 
pany’s lines before 9 a. M. and after 4 
P. M. was read. The Postal Telegraph 
Company, of Niagara Falls, also extended 
the use of its lines to the delegates for 
personal telegrams. 

Mr. William M. Petty, superintendent 
of fire-alarm and telephone systems of 
Rutherford, N. J., then read his paper on 
“The Protection of Fire and Police Tele- 
graph Systems from High-Tension Cur- 
rents and Lightning.” Mr. Petty said 
that very few circuits were damaged by 
actual lightning, a static charge on the 
wire being unbalanced by atmospheric dis- 
charge was what set up waves which did 
the damage. Lightning arresters or di- 
verters should be made to prevent this. 
The carbon dust thrown off from lightning 
arresters frequently causes trouble and 
should be remedied. He then described 
his own experience with lightning arrest- 
ers and suggested several changes in ordi- 
nary lightning arresters which he had 
found beneficial in his experience. En- 
closed fuses should be enclosed in fire- 
proof material. In this way many fires 
can be prevented. He believes in using 
larger fuses than those generally em- 
ployed. The sneak currents are what real- 
ly cause the most trouble and these are 
what should be especially guarded against. 
There are no perfect devices on the 
market and every one should be on the 
lookout for improved apparatus. 

A very animated discussion of the paper 
read then took place. Mr. Petty advocated 
the abandoning of lightning arresters. 
Mr. Ellett said that he did not believe 
the ground connection was of any use ex- 
cept for testing purposes. 

The view was then expressed that light- 
ning arresters should be placed on the line 
and not in the box. Mr. W. A. Barnes 
advocated the use of arresters only in the 
central station on the main line, and that 
no ground connection should be employed. 
Captain Brophy said that lightning ar- 
resters should be placed in the central sta- 
tion and frequent ground connections 
maintained. 


TUESDAY, SEPTEMBER 3. 

The meeting was called to order 
promptly at 10 o'clock with President 
Morris W. Mead in the chair. 

Mr. H. W. Pope, general manager of 
the Buffalo Telephone Company, made a 
fine address on the subject of “Telephones 


as Applied to Municipal Affairs.” Mr. 
Pope has made an excellent record in 
Buffalo as a telephone manager and his 
remarks were greeted with much applause. 
A spirited and lengthy discussion followed 
his speech, and at its conclusion Mr. Pope 
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was unanimously elected an honorary 
member of the association. 

Mr. E. F. Schurig, of Omaha, then pre- 
sented his paper, entitled “Municipal 
Control vs. Municipal Ownership.” This 
paper was followed by a short discussion, 
after which the discussion of Mr. W. M. 
Petty’s paper was concluded. The mem- 
bers and guests then adjourned to the 
verandas at the rear of the hotel, where 
a photograph of the party was made. 

On Thursday President McKinley is ex- 
pected to be at ‘the International Hotel, 
and will hold a reception for the benefit 
of the municipal electricians. 

Friday is to be known as Municipal 
Electricians’ day at the Pan-American 
Exposition, and nearly all those in at- 
tendance will remain over to attend. 


The following members have regis- 
tered at the meeting: J. W. Aydon, Wil- 
mington, Del.; W. A. Barnes, Bridgeport, 
Ct.; Adam Bosch, Newark, N. J.; Wil- 
liam Brophy, Boston, Mass.; G. F. Breit- 
enstein, Utica, N. Y.; F. G. Boyd, Balti- 
more, Md.; William Crane, Erie, Pa.; M. 
G. Canfield, Grand Rapids, Mich.; Thos. 
Coyne, Washington, Pa.; Chas. Downs, 
Altoona, Pa.; M. J. Donohue, Niagara 
Falls, N. Y.; Wm. G. Ellett, Elmira, 
N. Y.; W. 8. Logue, Orange, N. J.; Frank 
P. Foster, Corning, N. Y.; A. C. Far- 
rand, Atlantic City, N. J.; W. J. Gardi- 
ner, Detroit, Mich.; Chas. Greenwald, 
New Brunswick, N. J.; W. S. Huffman, 
Reading, Pa.; Alex. Henderson, New 
York; F. C. Mason, Brooklyn, N. Y.; G. 
F. MacDonald, Ottawa, Ont.; Geo. T. 
Manson, New York; F. E. Pierson, Mor- 
ristown, N. J.; W. M. Petty, Rutherford, 
N. J.; Edw. F. Schurig, Omaha, Neb.; 
A. P. Eckert, New York; W. H. Thomp- 
son, Richmond, Va.; L. M. Tillottson, 
Yonkers, N. Y.; J. F. Zeluff, Paterson, 
N. J.; Henry Smith, Buffalo; J. F. 
Jaeckel, Pekin, Ill.; E. G. Loomis, Alle- 
gheny, Pa.; W. M. Habirshaw, New York; 
J. W. Cupps, Pittsburgh, Pa. 

Upon the Erie train selected by the 
executive committee for the delegates 
from New York were Messrs. E. T. White, 
Walter M. Petty, D. H. Darling, James F. 
Zeluff, F. S. Palmer, Adam Bosch, C. 
Henry Barney, Wilfred R. Drummond, 
G. T. Manson, E. S. Downs, F. W. Har- 
rington and W. Y. Ellett. 

The following members were proposed 
for active membership: Frank E. Pierson, 
Morristown, N. J.; Chas. H. Crampton, 
Bay City, Mich.; E. W. Dugdale, Kear- 
ney, N. J.; Thomas Coyne, Washington, 
Pa.; A. S. Hatch, Detroit, Mich.; John 
Bell, New Rochelle, N. Y.; J. W. Cupps, 
Pittsburgh, Pa. ; Julius F. Jaeckel, Pekin, 
Ill.; Charles E. Bryce, Homestead, Pa. 

For associate members—Dr. W. M. 
Habirshaw, New York; H. B. Kirkland, 
Chelsea, Mass.; John A. Seeley, Troy, 
N. Y. 

A large number of those present took 
the ride in the evening down the Gorge 
electric road to the whirlpool rapids and 
return. An electric searchlight was at- 
tached to the rear car which lighted up 
the entire river and gorge. The trip was 
greatly enjoyed by all. 
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New Transformers for the Castner 
Works at Niagara Falls. 

The Castner Electrolytic Alkali Com- 
pany, at Niagara Falls, has just installed 
twenty-two 100-kilowatt transformers, 
which were furnished by the Wagner Elec- 
tric Manufacturing Company. The two 
features of special interest about this in- 
stallation are the provisions for discharg- 
ing the air from the transformer air blast 
into the outside air through an exhaust 
duct, and the wide variation in voltage 
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converters and switchboards in the plant 
are Westinghouse make. 

The new lot of twenty-two transform- 
ers have air blast for ventilation, and in 
their construction and installation the de- 
cided improvement is introduced of dis- 
charging the air into an exhaust duct after 
passing through the transformers. By 
doing this the exhaust air can be used to 
heat the room, as usual in such plants, 
in winter and in summer can be turned 
into the outside air instead of discharg- 
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that is obtainable from the secondary cir- 
cuits. The transformers are used to sup- 
ply a set of eleven 400-kilowatt Westing- 
house rotary converters. As these rotaries 
are used on electrolytic work and require 
a considerable variation in voltage the 
transformers had to be provided with 
regulating heads, or a number of primary 
terminals, for cutting in or out part of 
the primary winding so as to vary the 
secondary voltage. 

The primary voltage is constant at 2,200 
volts, and the secondary voltage must be 


varied by increasing or decreasing the ` 


number of turns on the primary to give 
a secondary voltage of fiom 148 to 181 
volts. To do this a regulator dial having 
14 steps is used. One revolution of the 
contact arm around the dial cuts out coils 
enough to increase the voltage only half 
of the maximum, 33 volts. When that 
has been done the voltage is still further 
increased by moving the regulator arm 
around to its original position with no 
coils cut out, and cutting out an equivalent 
number of turns on another part of the 
primary coil. The regulator arm then can 
be moved around to cut out the balance 
of the primary regulating coils and in- 
crease the secondary to its maximum of 
181 volts. The regulating dials, rotary 


ing it into the room and raising the latter 
to a temperature uncomfortable to the 
workmen and detrimental to both trans- 
formers and rotaries, as a high-room tem- 
perature decreases the chance for radia- 
tion. Both supply and exhaust air ducts 
are run the length of the transformer 
room from a fan-blower near the centre. 
Each transformer is mounted on a sub- 
base, divided into two parts by a partition. 
The inlet main is piped to one chamber, 
the exhaust main to the other. The air 
passes up through one-half of the trans- 
former and down through the other half 
to the exhaust chamber. The inlet duct 
for the 11 transformers located on one 
side of a blower is 291% by 20 inches. The 
wires are all taken out from below and no 
wires appear above the transformer. They 
pass out of the air ducts through bush- 
ings filed with pitch compound to prevent 
leakage of air. 

In this plant the rotaries are started 
from each other by belting one to another 
on tight and loose pulleys, one of the 
rotaries being first started by belt from a 
small induction motor. 

To give the armatures of the rotarics 
end play they have all been equipped with 
electromagnets acting on one end of the 
shaft. The circuit through all these is 
closed at intervals of three or four seconds 
by a make and break device consisting of a 
pair of carbon contacts, a solenoid and a 
dashpot. 
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Improved Telephone Apparatus. 

In equipping the telephone line for a 
system, two qualifications must be kept 
well in mind—efficiency and durability. 
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Fia. 1.—SeELF-CONTAINED TELEPHONE WALL 
SET. 

At the same time it must contain no com- 

plicated machinery rendering it liable to 

get out of order when service is most re- 


Fria. 2.- TELEPHONE DESK SET. 


quired. Its construction should be sim- 
ple, needing little or no attention after 
once adjusted. These features are 
possessed by the Imperial telephone, which 
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is manufactured by the Telephone Manu- 
facturing Company, of Sumter, S. C., 
and which is shown in Fig. 1. Whether 
wall, bracket or desk set, its appearance 
is sure to be in thorough harmony with the 
surrounding furniture and decorations. 
No telephone is sent from the factory 
without being thoroughly tested. Its 
clearness must be unquestioned and the 
lightest whisper heard distinctly under 
trying conditions. 

Instead of tinsel cord a specially pre- 
pared silk-covered double conductor is 
used. The strands are of 10 No. 34 copper 


Fic. 8.—CoMBINATION TELEPHONE 
AND SWITCHBOARD. 

Wires, with deep ends terminating in bind- 
ing-posts fastened through the back board. 
By this combination all poor connections 
and leaks are avoided and a normal and 
fairly low resistance in the primary cir- 
cuit maintained. All outside wiring and 
the necessity of insulated and direct con- 
nections through binding-posts in the iron 
arm and base are thus done away with. 

A mica carbon disk lightning arrester 
is built in and is a part of the telephone. 
This arrester requires no attention what- 
ever and avoids the necessity and trouble 
of plugging the telephone during storms 
and re-fusing the fuse blocks. It takes the 


place of the old type of saw-tooth light- . 


ning arrester and has stood the test of 
four seasons and proven to be most effec- 
tive and serviceable under extremely try- 
ing conditions. Its construction is very 
simple, requiring no attention after once 
adjusted, as the discharge of a lightning 
current does not disarrange or fuse any 
of its parts. 
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The desk set, which is illustrated in 
Fig. 2, is beautifully and substantially 
built of brass, nickel plated and highly 
polished. The contact springs are all 
mounted on solid hard rubber and are on 
the outside in plain view. The contacts 
are strong and positive and can not be- 
come disarranged. The induction coil is 
placed in the base of the stand and the 
connections are brought out through a 
silk-covered connecting cord. 

The combination telephone and switch- 
board has been designed and built to meet 
the demand for a reliable equipment for 


Fra. 4.—TELEPHONE SET, OPEN. 


small exchanges and factories. It is also 
especially adapted for use on long toll 
lines at such points where it is desirable 
to place several telephones and yet not 
have these several telephones interfere 
with the service of the through lines. The 
line from the local telephones terminates 
in this switchboard, therefore these local 
lines can at any time converse among 
themselves and whenever wished can be 
given connection over the long toll line. 
These combination sets are built for either 
five, ten or fifteen lines and are furnished 
with their full complement of drops, plugs 
and cords and clearing-out drops. This 
combination telephone and switchboard is 
depicted in Fig. 3. 

In Fig. 4 is shown a new style instru- 
ment—open—recently put on the market 
by the Sumter company. This is espe- 
cially adapted for use in exchanges or on 
long-distance lines, where a small and 
compact instrument is desired. It is 
equipped with all the latest improvements 
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of the manufacturing company and is 
furnished for either series or bridging 
work. 
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Fic, 5.—TELEPHONE SWITCHBOARD. 


The switchboard which is shown in Fig. 
5 is equipped with a self-restoring drop 
and jack combined. The manufacturers 
believe it is electrically and mechanically 
correct in every detail, and for durability, 
rapidity of operation, simplicity of con- 
struction and economy of maintenance 
claim that it is unexcelled. The cabinet 
is made of quartered oak or of walnut, 
beautifully finished and highly polished. 
Each 100-line board is equipped with one 
complete operator’s set, 10 pairs of cords 
and plugs, 10 clearing-out drops and 
listening cams, and one hand generator 
which is equipped with automatic shunt- 
ing device arranged to be used in con- 
nection with a power generator, the hand 
generator being cut out automatically ex- 
cept when the crank is being turned. The 
transmitter is easily adjusted to suit the 
convenience of the operator. The drops 
and jacks are self-contained, and the solid 
blocks of hard rubber in which the jack 
is built and upon which the drop is mount- 
ed afford perfect insulation, which is al- 
ways one of the essential features of the 
switchboard. Any single drop and jack 
may be easily removed without disturbing 
any other connection. 
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ASSOCIATION OF EDISON ILLUMINAT- 
ING COMPANIES. 


ANNUAL CONVENTION AT BUFFALO 
NEXT WEEK. 


——w 


The seventeenth annual meeting—the 
twenty-second convention—of the Associa- 
tion of Edison Illuminating Companies 
will be held at the New York State Build- 
ing, on the Pan-American Exposition 
grounds, Buffalo, next Tuesday, Wednes- 
day and Thursday, September 10, 11 and 
12. The official headquarters of the asso- 
ciation will be at the Niagara Hotel, 
Buffalo. 

A number of valuable reports will be 
presented from standing committees on 
meters, incandescent lamps and automo- 
biles. 

Among the papers to be read are the 
following : 

“Modern Electric Light Accounting,” 
by A. S. Knight, Edison Electrice Illumi- 
nating Company, Boston. 

“Competition with Isolated Plants,” 
by John F. Gilchrist, Chicago Edison 
Company, Chicago. 

“On the Selection of a Cable for a Given 
Service,” by Wallace Clark, Schenectady. 

“The Evolution of Exposition Light- 
ing,” by Luther Stieringer, New York. 

“Some Notes on a Short European 
Visit,” by Arthur Williams, New York 
Edison Company, New York. 

“Timely Lamp Topics,” by F. W. Will- 
cox,” Harrison, N. J. 

“Spherical Candle-Power of Incandes- 
cent Lamps,” by Clayton H. Sharp, test 
officer Lamp Testing Bureau. 

“Progress in Electric Switch Design,” 
by Caryl D. Haskins, Schenectady. A 
paper is also expected from Mr. Charles 
P. Steinmetz, Schenectady, N. Y. 

The meeting will be largely attended 
by the representatives of the important in- 
terests which constitute the association. 
The local member, the Buffalo General 
Electric Company, is the host on this 
occasion. 

The officers of the association are the 
following-named gentlemen: 

President, John W. Lieb, Jr., New 
York, N. Y. 

Vice-president, A. W. Field, Columbus, 
Ohio. 

Treasurer, W. S. Barstow, Brooklyn, 
N. Y. 

Secretary, Wilson S. Howell, Newark, 
N. J. 

Executive committee—John W. Lieb, 
Jr., chairman, the Edison Electric Illumi- 
nating Company of New York; Alex Dow, 
Detroit, Mich.; Charles L. Edgar, Boston, 
Mass. ; W. C. L. Eglin, Philadelphia, Pa. ; 
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Samuel Insull, Chicago, Ill.; T. E. Mur- 

ray, New York, N. Y.; A. W. Field 

(ex-officio), Columbus, Ohio; W. S. Bar- 

stow (ex-officio), Brooklyn, N. Y.; Wil- 

son S. Howell (ex-officio), Newark, N. J. 
ee 

American Street Railway Association. 

The twentieth annual meeting of the 
American Street Railway Association is 
to be held at Madison Square Garden, 
New York city, Wednesday, Thursday and 
Friday, October 9, 10 and 11, 1901. 

A large number of very interesting 
papers will be read and discussed, and 
the attendance promises to be the largest 
in the history of the association. The 
electric railway interests of the country 
will undoubtedly be comprehensively rep- 
resented and very properly so. 

The president, Mr. Walton H. Holmes, 
of Kansas City; the vice-president, Mr. 
Herbert H. Vreeland, of New York city, 
and the secretary and treasurer, Mr. T. C. 
Penington, of Chicago, with the other of- 
ficers of the association, have been un- 
sparing in their efforts to make this oc- 
casion the banner event in the history of 
the organization, and the ELECTRICAL 
REVIEW believes that their efforts will 
be entirely successful. 
< 

Meeting of the Ottawa Electric 

Company. 

The Ottawa Electric Company has held 
its annual meeting at which satisfactory 
reports were presented. The directors 
report showed that the gross receipts of 
the past year had been $196,363.22, which 
is an increase of $19,680.93 over the 
previous year. The gross expenditure 
was also greater, being $36,558.91 in ex- 
cess of the amount expended last year. 
This excess was due to the heavy losses 
sustained in the big fire in which four 
of the company’s power-houses were 
burned, necessitating the Operation of a 
steam plant to the fullest extent. 


Exposition at Cork. 

United States Consul Swiney, of Cork, 
reports that an exposition of the products 
and industries of Ireland will be held in 
that city in 1902. The site selected is on 
the banks of the River Lee. The people 
of Dublin, Belfast and other cities of Ire- 
land have promised their support and have 
already liberally contributed toward the 
erection of the buildings and the prepara- 
tion of the grounds. The railroads have 
also subscribed, and, in addition, will 
make low rates to visitors. The consul 
adds that a number of the exhibitors at 
the Glasgow exposition will bring their 
exhibits tv Cork. 
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Flectric Traction in India. 


A scheme is on foot for introducing 
electric traction in the Baroda state, in 
India. It is proposed to construct a tram- 
way from Chilal to Amreli and Challala 
and to work the same by electrical power 
to be generated by harnessing the Khovia 
and Matta falls of the Shetranji River. The 
project is at present under consideration 
by Mr. Graham R. Lynn, M. I. C. E, 
chief engineer to the Durbar, who, it is 
said, was much struck with the possibilities 
of electric locomotion during his recent 
visit to England and the Continent. A 
draft order has been issued authorizing 
the construction of tramways in the town 
of Mandalay also. The order has been 
obtained by the Burma Electric Works 
Syndicate, which is empowered to carry 
out the scheme. 

Stil, Sameera 
Overhead Trolleys Used in Place of 
Traveling Cranes. 


At the works of the Eastern Ship Build- 
ing Company, in New London, Ct., an elab- 
orate system of overhead trolleys has just 
been erected. There are three lofty spars 
about 150 feet high, each of which sup- 
ports a cross yard about 200 feet long and 
six feet deep. Upon each yard railways 
are placed which give athwartship motion 
to a number of rope cables, upon which 
carriages are operated in a fore and aft 
direction. The complete structure, weigh- 
ing some 200 tons, is held in position by 
a network of heavy wire rope guys. Eight 
large members can be handled at any one 
time instead of the usual one and limit 
of two. 

m gee 
American Engines in Glasgow. 


United States Consul Taylor re- 
ports that the assertions made regarding 
the American engines used by the Glas- 
gow tramways were never warranted by 
complaints emanating from those who 
had the supervision of the tramways. 
It was asserted that the engines, at the 
opening of the exposition, were incapa- 
ble of running, and that later, when tried 
with a light load, they broke down 
through the bearings becoming over- 
heated and were generally unsatisfactory. 

Mr. H. F. Parshall, the consulting 
engineer, reports to the tramways com- 
mittee of the town council as follows: 
The little trouble at first experienced 
from warm pins with the American 
engines has entirely disappeared. No. 1 
engine has now been carrying the carload 
for 11 days and No. 2 for 16 days. The 
average load on an engine for 200 cars 
amounts to some 1,400 kilowatts. The 
average output from the station amounts 
to 0.93 board of trade units per car mile, 
which figure will indicate to you that the 
system generally is working efficiently 
and well. 
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Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


Franchise assessments made by the city 
of Trenton, N. J., show an increase of over 
$600,000, one-half of which is against the 
trolley company. 


The Rockford, Beloit & Janesville Inter- 
urban Electric Railroad Company, of Janes- 
ville, Wis., has given a mortgage of $1,000,- 
000 to the Illinois Trust and Savings Com- 
pany to secure the issue of bonds for the 
construction of the line. The mortgage is 
for 20 years, with interest at five per cent. 


The Cincinnati Gas and Electric Company, 
of Cincinnati, Ohio, has received the con- 
tract for lighting the streets of Cincinnati 
with electricity for ten years. The present 
rate is $84.90 a lamp per year. The total 
amount involved in the new contract for 
the ten years is estimated at about $41,000,000. 


The Interurban Electric Railway Com- 
pany, extending from Two Rivers, Wis., to 
Manitowoc, is now nearing completion. It 
promises to be the beginning of an extensive 
railway system into the country north of 
Two Rivers. The section which is to be 
penetrated has no railroad facilities and is 
rich in dairy and agricultural products. 


The recent rains in York County, Pa., have 
caused a large amount of damage at York 
Haven, on the Susquehanna River, where the 
work of installing the power plants is now 
well under way. The large coffer-dam which 
was being constructed in the river near the 
mill has been practically ruined, and it is 
estimated that it will take $18,000 in cash 
to replace the work that has been destroyed. 


A franchise has been granted to the Mil- 
waukee, Burlington & Lake Geneva Railroad 
by the common council of Milwaukee, Wis., 
to build an elevated railroad through the 
city. The road will be operated by elec- 
tricity and permits the running of freight 
trains through the streets. The franchise 
is perpetual. Mr. Clarence Darrow, of Chi- 
cago, is one of those interested in the new 
road. 


The Seaton Mining Company, of Idaho 
Springs, Cal., has received additional ma- 
chinery and expects to be able to furnish the 
mines and mills of that locality with elec- 
tric power very shortly. A new line is being 
installed to the Gem Extension Mine, and 
electricity will replace the present steam 
power at that place. Other mines in the 
same locality are also planning to use this 
power in mining. 


Work has been begun on the Springfield & 
Xenia branch of the Pennsylvania Railroad, 
of Springfield, Ohio, in equipping the same 
with electricity as a motive power. It is 
understood that the equipment for the pres- 
ent will apply only to the overhead work 
and the bonding of the rails, the power be- 
ing secured temporarily from one of the 
power-houses of the interurban roads now 
running into Xenia. 


A novel telephone system has been intro- 
duced by the New York & New Jersey Tele- 
Phone Company upon the piers of the Ham- 
burg-American and the North German 
Lloyd steamship companies, at Hoboken, 
N. J. The telephone apparatus is placed on 
the steamers of the company and a station 
erected on the piers. The connection is made 
by cable. By this means telephone com- 
munication can be established with incom- 
ing steamers before the landing is made. In 


the case of outgoing steamers passengers 
can have telephone communication with 
their friends until the vessel leaves the 
Dier. 


The Chateaugay Ore and Iron Company, 
of Pennsylvania, is investigating the avail- 
able water powers along the Saranac River, 
with the view of establishing a water 
power electrical plant to run their separ- 
ator and mining machinery at Lion Moun- 
tain. Civil Engineer Philip Mullin, of the 
Chateaugay railroad, and Electrical Engi- 
neer Viele, of the General Electric Company, 
of Schenectady, N. Y., have found two 
water powers on the Saranac, between Clay- 
burgh and Redford, one owned by the Cha- 
teaugay company and the other by ex-Con- 
gressman John M. Weaver, of Plattsburg, 
either of which is sufficiently large for their 
needs. 


The Johnson traction system has con- 
nected the rails running over the Calhout 
street bridge, in Trenton, N. J., with the 
road that is to run from Morrisville to 
Yardsley, and then across Pennsylvania. 
This is an important movement in connecting 
Trenton with the Lehigh Valley traction 
system, and the Union Traction, of Phila- 
delphia. It opens up Trenton’s communica- 
tion with 200 towns and villages in eastern 
Pennsylvania extending from Philadelphia 
to the Delaware Water Gap on the north 
and to Mauch Chunk on the west. There 
are now but two small breaks in the pro- 
posed line between Philadelphia and the 
Lehigh Valley system. 


Contracts which amount to nearly $100,- 
000 have been awarded by the Kilbourne- 
Jacobs Company, Columbus, Ohio, for the in- 
stallation of modern mechanical and elec- 
trical machinery. It is intended to build a 
power and engine house of brick and steel 
and slate in which will be located the latest 
engines and dynamos to generate power for 
the several departments. This will be 
the first installation of alternating-cur- 
rent electrical apparatus for power pur- 
poses in Columbus. The current will 
also be used for lighting, and, in addition 
to furnishing power, to drive individual 
motors. A new design of electric welding 
apparatus will be installed which can only 
be operated by alternating currents. 


ELECTRIC LIGHTING 


Good progress is being made in the build- 
ing of the new electric light plant at York 
City, Pa., on the N. C. R. R. 


The Jamestown Electric Company, of 
Jamestown, N. D., has been granted a fran- 
chise for a plant to cost about $12,000. 


Mr. F. H. Gilson, of Wellesley, Mass., is 
on the committee to investigate the question 
of securing electric lighting for the town. 


A private lighting plant for the purpose 
of lighting their establishments will be 
erected by the business men of La Crosse, 
Wis. 

Mr. J. J. Kennedy, of 52 Broadway, New 
York city, is the engineer for the proposed 
electric light plant to be erected in Yadkin, 


N. C. 


The capital stock of the St. Lawrence In- 
ternational Electric Company, of Alexander 
Bay, N. Y., has been increased from $40,000 


to $250,000. 


An electric light plant is to be built in 
Rockville, Md. The city council has placed 
the matter in the hands of Mr. W. W. 


Welsh, of that place. 


The people of Holly, N. Y., are to vote on 
the proposition of the village constructing 
and operating an electric light plant at a 
cost not to exceed $15,000. 


The Royal Electric Company will soon be- 
gin the work of placing an electric light 
plant in Longueil, Quebec. The lights are 
to be ready by November 1. 


The Hawks and the Angus electric people 
have asked the council of Jackson, Mich., 
for permission to construct and maintain 
an elaborate electric lighting system. 


The city authorities of Brookings, S. D., 
have let the contract for the new municipal 
water and electric light plant to be built 
there this summer. It will cost $50,000. 


The borough of Chatham, N. J., is being 
staked out by W. N. Sheean & Company, en- 
gineers for the electric light poles. Prepar- 
ations are being made to build the new 
electric light and power-house. 


The structural steel work on the new 
power-house for the Niagara Falls Power 
Company is rapidly progressing. The work 
is being done by the American Bridge Com- 
pany and will soon be ready for the stone 


work. 


The Lancaster County Railway and Light 
Company, of Lancaster, Pa., has awarded 
contracts for an electric power plant to cost 
$300,000. It will be located in Lancaster, 
with transforming stations at various points 
in the county. 


Mr. L. E. Myers, superintendent of con- 
struction of the Canton-Akron electric line, 
of Canton, Ohio, has announced that that 
company will have an electric ligbt plant. 
Light will be offered to Akron and Canton 
and intervening towns. 


The Sharpsburg council, of Sharpsburg, 
Pa., has accepted the bondsman of the Lang- 
ton Electrical Machinery and Construction 
Company, of Allegheny, Pa., which has the 
contract for the erection of the new electric 
lighting plant in that place. 


The Merchants’ Lighting Company has ap- 
plied to the city council of Salt Lake City, 
Utah, for a franchise to operate a commer- 
cial and street lighting plant in that city. 
The application was made by Mr. H. G. Ed- 
wards, who stated that the company was 
backed by ample Chicago capital. 


The plans for the new plant for the Mus- 
kegon Traction and Lighting Company, of 
Muskegon, Mich., have been drawn. They 
provide for the expenditure of $100,000 in 
the erection of a modern fireproof structure 
which is to be completed by December 1. 
This plant will furnish power for both the 
street railway and street lighting systems. 


The stockholders of the United Gas Elec- 
tric Light and Fuel Company, of Sandy 
Hill, N. Y., will hold a meeting September 
12 to act on a proposition to increase the 
capital stock from $150,000 to $200,000. This 
company lights the villages of Sandy Hill, 
Fort Edward and South Glens Falls, the 
main office being in Sandy Hill. 


The mayor of Mascoutah, Ill., Mr. George 
W. Lischer, will receive sealed bids for fur- 
nishing the city with electric light for a 
period of 10 years. Eighty-five incandescent 
lamps of thirty candle-power each are 
to be furnished in one bid, and another bid 
calls for the same number of lights of 50 
candle-power each. The city is to be pro- 
vided with as many more lights as may be 
desired in the future during the time of the 
contracts at the same rate per light. 
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ELECTRIC RAILWAYS 


The work of grading the new electric line 
through Beechwood, W. Va., has been begun. 


The city council of Whitehouse, Ohio, has 
granted a franchise to the Toledo, Waterville 
& Southern Electric Railway. 


The Lehigh & Carbon Electric Railway, 
Lehigh, Pa., has been granted the rights of 
way through North Whitehall. 


The Little Consolidated Street Railway 
Company has commenced work on the Clif- 
ton boulevard line in Cleveland, Ohio. 


An ordinance granting a franchise to the 
Alpena, Gaylord & Western Railway has 
been passed by the council of Alpena, Mich. 


The special contract for the grading work 
on the Muncie, Hartford City & Fort Wayne 
interurban line, of Indiana, will soon be let. 


The laying of rails on the New Haverhill, 
Plaistow & Newton Electric Railway, of 
Newton, Mass., has begun at the Amesbury 
end. 


The Union Traction Company will prob- 
ably enlarge its shops at Anderson, Ill., 
spending $12,000 to $15,000 on the improve- 
ments. 


President Walsh, of the State Blectric 
Railway Company, of Clinton, Ohio, states 
that the company has effected plans for the 
extension of its lines. 


The Union Electric Company, of Dubuque, 
Iowa, contemplates making extensive im- 
provements in its railway system during the 
coming fall and spring. 


It has been decided to extend the Eagles- 
mere electric road to the Chautauqua 
grounds in New York. The work will prob- 
ably be commenced this fall. 


The Easton, Tatamy & Bangor street rail- 
way, of Easton, Pa., has been completed as 
far as Belfast, except the crossing of the 
Easton & Northern line at Stockerton. 


It is expected that the construction of the 
Oshkosh, Omro & Berlin electric railway, of 
Oshkosh, Wis., will soon be begun. Nearly 
all the rights of way have been secured. 


A charter has been granted to the Free- 
dom & Conway Electric Street Railway 
Company, in Beaver, Pa. The capital stock 
is $12,000 and Mr. W. R. Wright is the presi- 
dent. 


President Emery and an engineer are 
making the final survey for the Lansdale & 
Norristown trolley of Lansdale, Pa. It is 
announced that the contract will be let in a 
few days. 


The Poughkeepsie & Wappinger Falls 
trolley road is to be extended from Wap- 
pinger Falls to Fishkill, N. Y., this fall. The 
work on the extension will be begun about 
October 1. 


The town council of New Oxford, Pa., has 
granted a franchise to the Baltimore, West- 
minster & Gettysburg Railway Company, 
permitting it to erect a trolley line through 
the streets. 


News comes that the Rapid Railway is 
about to build a line from Anchorville to 
Marine City, Mich., thus shortening the dis- 
tance between Detroit and Port Huron by at 
least nine miles. 


The Metropolitan Street Railway Com- 
pany, of New York, has opened its new ter- 
minal at the Cortlandt street ferry, and be- 
gun running cars from the Sixth avenue and 
Eighth avenue lines. 


The work will soon be commenced upon 
the construction of the road-bed of the new 
extension of the Philadelphia & Westchester 
trolley road, of Philadelphia, Pa. It will 
be about five miles in length. 


Work will soon be begun upon an electric 
line between Noblesville and Indianapolis, 
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Ind. The line is intended for a part of the 
proposed road to Kokomo. Townsend & 
Reed will construct the road. 


A party representing Detroit capitalists 
is in the mountains between Tullahoma and 
Chattanooga, Tenn., looking over the route 
of the proposed railway which is to run an 
air line from Chattanooga to Nashville. 


Justice White has appointed Mr. George 
W. Houck, of Worcester, Mass., receiver of 
the Buffalo, Hamburg & Aurora Railroad 
Company, of New York, on the application 
of creditors, whose claims aggregate about 
$12,000. 


It is probable that a new trolley line run- 
ning from Greenpoint to Canarsie, L. I., will 
replace the present road running from East 
New York to the latter place. It is expected 
that the new road will be in operation next 
summer. 


Mr. H. J. Booth, attorney for the Columbus 
Railway Company, of Columbus, Ohio, has 
applied for an ordinance giving him the 
right to construct a double track on Taylor 
avenue between Mt. Vernon avenue and 
Atchison street. 


Ground has been broken for the addition 
to the power-house of the Camden & Sub- 
urban Railway Company, of Camden, N. J. 
It is to cost $100,000. The increased service 
in the city and extensions make the new 
power station necessary. 


The Indianapolis & Shelbyville Electric 
Railway, of Indianapolis, Ind., has now been 
financed and the work of construction will 
soon be entered upon. The road will be 26 
miles in length and will cost, including 
equipment, about $550,000. 


The survey from Clyde to Rochester, N. 
Y., has been completed by Mr. W. C. Gray, 
who is the engineer of the proposed electric 
railway from Syracuse to Rochester. The 
franchises have been secured from all the 
important points along the line. 


The directors of the Apollo, Vandegrift & 
Leechburg Electric Railway, of Leechburg, 
Pa., have decided to begin work immediately 
on the construction of the road. It will be 
eight miles in length. Dr. J. D. Orr, of 
Leechburg, is president of the company. 


Mr. William Odlin, of Andover, Mass., has 
been appointed receiver of the Stoughton & 
Randolph Street Railway Company. The 
company, which was organized in 1898, op- 
erates a line between Randolph and Stough- 
ton. Its indebtedness amounts to $150,000. 


The town of Laurel, Md., will soon be con- 
nected with Washington by trolley line. 
Vice-President Harries, of the Washington 
Traction Company, has been looking over 
the road-bed which was constructed several 
years ago by the Maryland & Columbia Rail- 
way Company. 


Work has been begun upon the new Pan- 
handle traction line in West Virginia. As 
the season is somewhat advanced, the con- 
tractors, Messrs. Springer and Hallock, ex- 
pect to provide more than the usual number 
of workmen in order that the road-bed may 
be finished as soon as possible. 


The construction work on the Carnegie, 
Oakdale & McDonald street railway, of Pitts- 
burgh, Pa., will probably be begun in the 
coming fall. The rights of way for the line 
from Carnegie to Oakdale have all been se- 
cured and the company is preparing to se- 
cure bids for the work. 


The Hoosac Valley Street Railway Com- 
pany, in Massachusetts, has been compelled 
to cease work upon its extension in Cheshire 
because of the flood. The work has been 
progressing rapidly and the company has 
the track laiu as far as the main road be- 
tween Cheshire and Adams. 


The Falk Construction Company, of Me- 
nasha, Wis., has been granted a franchise 
for its interurban line through the town of 
Black Wolf. This is the last construction 
to be done in the building of the Fond du 
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Lac-Oshkosh electric line and the work will 
commence immediately. It is expected that 
the road will be running by July 1, 1902. 


Work is being pushed upon the line of 
the San Bernardino Traction Company, of 
San Bernardino, Cal., between Redlands and 
Colton. Contracts have been made with the 
Illinois Steel Company for 45-pound rails to 
equip the line. Bids for constructing the 
roadway are being received and the con- 
tract will soon be let. 


A temporary injunction in an action 
brought by August Belmont to restrain the 
Mineola, Hempstead & Freeport Traction 
Company from building a railroad on Main 
street has been granted by Justice Stover. 
The action is brought on the ground that the 
street is a macadamized highway and can 
not be used by a trolley company. 


The Newark-Marion trolley line, of Newark, 
N. Y., will be constructed this year. The 
money for the construction of the road is 
furnished by the Syracuse Construction Com- 
pany and the contractors are Taylor & 
Tylee, of Worcester, Mass. It is expected 
that it will require two months to get the 
road in running order and that it will be 
completed by January 1, 1902. 


The Wilmington & Brandywine Springs 
Railway Company has completed the arrange- 
ments with capitalists who intend to build 
a railway system in Chester County, Pa., 
whereby that company is to provide the 
Chester County people with terminal facil- 
ities in Wilmington. It is a traffic arrange- 
ment which means a continuous line between 
Wilmington and several points in Chester 
County. 


The Schenectady Railway Company, of 
Schenectady, N. Y., which controls the entire 
railway and electric lighting business in 
Schenectady, has built a double track exten- 
Sion to Albany, and has in course of con- 
struction a line to Troy. The funds for the 
extensions are to be provided by an issue 
of $1,250,000 first mortgage bonds which 
have been sold to N. W. Harris & Company, 
of New York. ` l 


LEGAL NOTES 


STREET RAILWAY LIABILITY—It has 
been decided, in Chattanooga Electric Rail- 
way Company vs. Boddy (Tenn.) 51 L. R. A. 
885, that one who alights from a street car 
and goes behind it to a parallel track on 
which he is struck by another car is only 
a traveler on the highway, and no longer 
entitled to the extraordinary degree of care 
that is due to passengers. 


ELECTRIC RAILWAY LINE NOT AN 
ADDITIONAL BURDEN ON THE FEE—It 
has been held in La Crosse City Railway 
Company vs. Higbee (Wis.) 51 L. R. A. 923, 
that a pole used by a trolley passenger 
street railway line in a city street is not an 
additional burden on the fee, though the 
same court held in 41 L. R. A. 575, that an 
electric railway on a country road is an addi- 
tional burden. 


RIGHT OF A STREET RAILWAY COM- 
PANY—The right of a street railway com- 
pany to remove shade trees which are an ob- 
struction to the road which it is authorized 


to build is upheld in Miller vs. Detroit, Y. 


& A. R. Company (Mich.) 51 L. R. A. 955, 
without requiring compensation to the 
abutting owner, though notice to him is re- 
quired, as well as an opportunity to remove 
the trees if he sees fit. 


STREET RAILWAY COMPANY’S RE- 
SPONSIBILITY FOR PASSENGERS — In 
Sweetland vs. Lynn and B. R. Co. (Mass.) 
51 L. R. A. 783, it has been held that a rule 
forbidding passengers to ride on the plat- 
form of an electric car and making them do 
so at their own risk is reasonable. It has 
also been held to be waived when passengers 
are accustomed to ride there freely and with- 
out question and to pay fare while doing 80. 
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ELECTRICAL SECURITIES 


The week just closed showed an excellent 
demand for securities, although there had 
been a reaction in prices during a few days. 
The bank statement acknowledged a loss of 
$6,000,000 in cash during the week, evidently 
caused by demand for currency from the in- 
terior in connection with the marketing of 
crops. 

Business generally throughout the coun- 
try is in satisfactory condition and quite 
brisk at distributing centres, and it is be- 
lieved that the entire industrial situation is 
undergoing a decided change for the better. 
Electrical stocks throughout the country 
held their own and the quotations of some of 
the larger companies showed a net advance 
for the week. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


AUGUST 31. 

New York: His hest. Low st. Closing. 
Brooklyn R. T... 77% 74% 15% 
Con. Gas......... 229% 223% 226% 
Gen. wilec........ 268 265 2673% 
Man. El.......... 121°% 119 1201, 
Met. St. Ry...... 170 16714 1683% 
Kings Co. Elec... ... PERN 200 
N.Y. & N.J. Tel. Co. ... ee 175 
Telep.,Tel.&Cbl.Co. ... . 5% 


There was a noticeable demand for Man- 
hattan Elevated. The New York Stock Ex- 
change believes tna. the purchases were in- 
duced largely by progress made in the in- 
stallation of the electrical plant. 


Boston, August 31: Closing. 
Am. Telep. & Tel............... 168 
Erio: B=) ieee tereken . 46 
New Eng. Tel...............006- 140 
Mass. Elec. pf.............000000- 93 
Westing. Mfg. pf................. 71% 
Edison Elec................c0e eee 260 


The July net earnings of Massachusetts 
Electric Companies, after large improve- 
ment expenditures, are officially stated to 
have been $57,000 more than in July, 1900. 

American Telephone and Telegraph Com- 
pany continues very strong, the stock ad- 
vancing to 170. 


Chicago, August 51: Closing. 
Chicago Edison Light............ 163 
Central Union Telephone......... 45 
Chicago Telephone............... 274 
UD: TACs 5s Saale Gee ake 16 
Un. Trac: pleads cui ever eke 58 
Metropolitan El................... 92 


There was moderate activity in Union 
Traction, with the selling rather the strong- 
er. There was a demand for Chicago Tele- 
phone and Chicago Edison. The latter com- 
pany, it is predicted, will come under the con- 
trol of the Chicago Gas within six months. 


Philadelphia, August 31: Closing. 
Elec. Co. of Amer................ 7% 
Philadelphia Elec................ 554 
Union Traction...............006- 3014 
United G. I. Co................08- 107 
Elec. Stor. Bat. c...........c000 ee 77 
Elec. Stor. Bat. pf............... 78 


It is understood that at the Railways 
Company General meeting in September, a 
dividend disbursement at the rate of five 
per cent per annum will be authorized on 
the reduced capitalization of $1,200,000. 

American Railways were active, up 1% 
to 42 on the good showing which the annual 
Statement is expected to make. There is re- 
newed talk of the merging of this company 
with the Electric Company of America. 


MISCELLANEOUS 


The capacity of the power plant of the 
University of Michigan, at Ann Arbor, Mich., 
is to be increased several hundred horse- 
power by the improvements which are being 
made this summer. Two new water-tube 
boilers, of 250 horse-power each, are being 
put in the place of the two smaller boilers. 
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TELEPHONE AND TELEGRAPH 


The Glen Lily Telephone Company has 
been incorporated in Hart County, Tenn., by 
Gen. Simon Bolivar Buckner and others. 


The exchanges of the Michigan & New 
State telephone systems are being consoli- 
dated in Michigan. Mr. Charles A. Paddock 
is manager of the consolidated exchange. 


A large telephone deal has been closed at 
Grand Forks, B. C. Mr. Kerr Houlgate, of 
Vancouver, has leased the lines of the 
Columbia Telephone and Telegraph Com- 
pany and the subsidiary lines of the North- 
west Telephone Company. 


The line of the Nevada & Monticello Tele- 
phone Company, of Nevada, Mo., has been 
completed and put in operation. It was 
built by Nevada capitalists and will be ex- 
tended at once to Stockton, thence to Lamar, 
and connect with the Zinc Belt of southwest 
Missouri. 


Messrs. Seymour and Paul Davis, archi- 
tects, have drawn plans for the Keystone 
Telephone Company’s new exchange in 
Philadelphia, Pa., which have been sub- 
mitted to the Bureau of Building Inspec- 
tion for approval, The new building will 
be four stories high with basements. It 
will be 42.2 feet wide and will be 120.4 feet 
in depth. 


In Pierre, S. D., the construction of a 
telephone line from that city to the Black 
Hills is being projected. The company for 
this purpose is to be incorporated in a few 
days and the work will then be begun at 
once. The line will connect with the Black 
Hills systems and give that section direct 
communication with the eastern part of the 
state. 


The people of Lawton, O. T., will soon be 
connected with the outside world by tele- 
phone. Mr. A. W. McKeand has applied 
for a charter for the Kiowa-Comanche Tele- 
phone Company with headquarters at Law- 
ton. Mr. Daniel K. Rhinehart, of Bolton, 
Kas., is behind the enterprise. He is the 
owner of seven telephone exchanges and will 
run a wire to Chickasaw, I. T., and from 
there to other cities in the Southwest by 
connections with the present systems. 


Stockholders of the Telephone, Telegraph 
and Cable Company of America have re- 
ceived from President James M. Thomas of 
that company a circular recommending that 
they accept an offer from Charles W. Morse 
to buy their investments at 50 cents on the 
dollar. Mr. Morse is interested in many 
banks in the city and he was the official head 
of the American “Ice Trust” until he re- 
tired. He is an intimate friend of Mayor 
Van Wyck. Mr. Morse believes in the prac- 
ticability of the new project and is willing 
to undertake the financial responsibility of 
its management, if he can get the control at 
a price which he considers reasonable. Mr. 
Morse says: “When a stockholder has paid 
in $5 I will pay $2.50 for that stock. When 
there has been $15 or $20 paid in I will pay 
$7.50 or $10 for the stock.” The book records 
show that the stockholders of the new com- 
pany have paid in about $4,000,000. The city 
Trust Company, of which John D. Crimmins 
is the head, is to act as trustee in this trans- 
action. The company owns a number of Iran- 
chises and several operating telephone com- 
panies. 


AUTOMOBILE NOTES 


Plans for an open automobile race to be 
held in October on the Washington Park 
racetrack are being made by city electrician 
Ellicott, in Chicago. It is expected that 35 
to 40 automobile owners will take part. The 
plan is to race the machines three at a time 
and thus arrive at finals between the two 
fastest automobiles entering. Prizes for ve- 
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hicles of different classes have also been 
suggested. 


Mr. Simon Friedberger, of Philadelphia, 
Pa., has been conveying workmen to his mill 
in his private automobile that they might 
escape molestation on the part of. the strik- 
ers in Germantown, Pa. Hearing that the 
strikers would capture some of the men who 
had refused to join them, Mr. Friedberger 
put his private automobile into service and 
conveyed several of the men from their 
homes to the mill. 


Over fifty entries were received to Septem- 
ber 1, 1901, for the 500-mile endurance test, 
New York to Buffalo, starting from club 
house, Fifty-eighth street and Fifth avenue, 
New York, Monday morning, September 9, at 
nine o’clock, and terminating in Buffalo, Sep- 
tember 14. The entries are almost evenly 
divided between steam and gasoline vehicles. 
The automobiles making the best time 
climbing Nelson Hii, near Peekskill, will re- 
ceive cup prizes from Messrs. A. R. Shattuck, 
Harlan W. Whipple and Winthrop E. Scar- 


ritt. 


PERSONAL MENTION 


MR. F. R. WELLS, of the Western Electric 
Company, of Paris, France, is now in the 
United States. Mr. Wells is at present in 
the West. 


DR. NIELS R. FINSEN, of Denmark, will 
receive one of the two prizes created by the 
will of Alfred Noble for discovering the light 
treatment for lupus. 


MR. FRANK J. SPRAGUE, of New York, 
has just returned from a trip to Europe, 
where he devoted his attention to traction 
matters, principally in England. 


DR. ARTHUR VON OETTINGER, honor- 
ary professor of physics at Leipzig, Ger- 
many, has been elected a member of the 
Saxon Academy of Sciences, at Leipzig. 


DR. CHARLES BENTON THWING has 
been elected professor of physics in Syra- 
cuse University to succeed Professor Bu- 
gene Haanel. Dr. Thwing was formerly 
professor of physics in Knox College. 


MR. R. S. ROBERTSON has been ap- 
pointed resident engineer of the Godalming 
Electric Lighting Company. He was for- 
merly first assistant at the city roads station 
of the County of London and Brush Provin- 
cial Electric Lighting Company, Limited, 
England. 


MR. E. wl. BECKMAN, an electrical engi- 
neer of Gothenburg, Sweden, is now in this 
country seeking information regarding 
modern American electrical methods per- 
taining to electricity. It is intended to 
largely employ electric power for both street 
railway and general lighting purposes in 
Sweden. 


MR. ROLLA R. RAMSEY, Ph.D., Cornell, 
701, has been appointed to an instructorship 
in physics in the University of Missouri. 
Dr. Ramsey graduated from the University 
of Indiana and has held graduate fellow- 
ships at Clark University, Worcester, Mass., 
and also at Cornell University, at Ithaca, 
N. Y. He has been assistant in physics at 
Cornell and an instructor at the University 
of Indiana. 


MR. SUMNER W. CHILDS, who has just 
completed for J. G. White & Company, as 
their superintendent of construction, the in- 
terurban railway between Toledo, Ohio, and 
Monroe, Mich., was in town last week. This 


railway has now been absorbed into the 


great Everett-Moore system. Mr. Childs has 
been selected vy Lonuon parties to represent 
them and take charge of the construction of 
a large tramway system at Kalgoorlie, West 
Australia, and sailed on the Fuerst Bismarck 
for London, to complete all arrangements 
and proceed to the work. 
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INDUSTRIAL ITEMS 


MESSRS. SIPE & SIGLER, of Cleveland, 
Ohio, have received the contract for the 
erection of the power plant at the United 
States Naval Academy at Annapolis, Md., 
for $38,000. 


MR. CHARLES T. YERKES has awarded 
to the British Westinghouse Company the 
contract for 30,000 horse-power of engines 
and generators for his Metropolitan district 
railway enterprise. 


THE ELECTRIC APPLIANCE COMPANY 
has just placed upon the market a new cabi- 
net type wall telephone for both series and 
bridging work. Special descriptive matter 
is being sent upon application. 


THE ERICSSON TELEPHONE COM- 
PANY, of New York, N. Y., has issued Part 
6 of its Ericsson series, in which its inter- 
communicating telephone systems are de- 
scribed and their advantages set forth. 
This company manufactures a specially 
sensitive transmitter. 


THE MUNICIPALITY OF AMSTERDAM, 
HOLLAND, is about to place contracts for 
electric cars arranged for an overhead sup- 
ply of electricity. The contractor of mu- 
nicipal tramways, Nieuwe Achtergracht, No. 
164, Amsterdam, will furnish particulars 
about tne specifications. 


BULLETINS and prices on Manhattan arc 
lamps and Pittsburgh transformers can be 
obtained from the Central Electric Company, 
of Chicago. This company has added these 
to its long list of standard goods such as 
Columbia incandescent lamps, D. & W. safety 
devices and Okonite products. 


THE WESTERN ELECTRIC COMPANY’S 
bid, which was submitted to the municipality 
of Gravesend, England, for the supply of 
cables and underground work, including two 
years’ maintenance of the same, has been 
recommended for acceptance. The contract 
will call for an expenditure of some $36,000. 


THE CORPORATION OF EDINBURGH, 
SCOTLAND, is to place contracts for the in- 
stallation of electric lights in the Collatin 
Mains Fever Hospital, the number of lights 
being about eight hundred. The specifica- 
tions will be furnished by the resident elec- 
trical engineer and the power station will 
be situated in Dewar street, Edinburgh. 


THE WESTINGHOUSE COMPANIES, of 
Pittsburgh, Pa., have just issued a very at- 
tractive booklet which is intended for dis- 
tribution from their exhibits at the Pan- 
American Exposition. It gives a compre- 
hensive idea of the many important indus- 
trial enterprises with which the name West- 
inghouse is associated, and refers to some 
of the notable work accomplished by those 
companies. 


THE CHARLES WARNER COMPANY, 
Philadelphia, New York and Wilmington, 
has recently issued a pamphlet on the “Sov- 
ereign” brand of Portland cement, of which 
it is the sales agent, which will be sent to 
any address on application. The cement is 
of the highest grade, and many testimonials 
from contractors attest its fine quality. The 
various cements manufactured by this com- 
pany enter largely into electric railway and 
central station work and give satisfaction in 
every case. 


THE URBAN DISTRICT COUNCIL of As- 
ton Manor, England, is to install machinery 
for an electric power station as follows: 
water-tube boilers, stokers, economizers, two 
500-kilowatts steam dynamos, one 200-kilo- 
watt steam dynamo, motor balancer, switch- 
board and testing motor, traveling crane and 
arc lamps. The contractors are at liberty 
to make tenders for the different articles. 
Mr. Reginald P. Wilson, consulting engineer 
of Aston Manor, will furnish specifications 


regarding the contracts. 
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THE NEW YORK CENTRAL & HUD- 
SON RIVER RAILROAD COMPANY has 
issued number 7 of its four-track series. 
It is entitled, “Three Ways to Go to New 
York,” and contains information regarding 
the three routes along the Hudson River 
between Albany and New York. The route 
by rail, and those by the Hudson River 
Day Line and the People’s Night Line are 
described. A copy of this booklet will be 
mailed to any one by sending a postage 
stamp to Mr. George H. Daniels, General 
Passenger Agent. 


THE SPRAGUE ELECTRIC COMPANY 
has been obliged to run the New York factory 
at night for some time to meet the demand 
for its flexiole conduits for interior wiring. 
The new flexible products are very popular 
and will. continue the reputation for excel- 
lence that the Sprague company‘s conduits 
always have enjoyed. The special qualities 
of the Greenfield flexible steel armored con- 
ductors and cords are simplicity of installa- 
tion, thorough protection of wire and insu- 
lation from mechanical and other injury, 
and high-grade insulation at low cost. 


THE STANDARD PAINT COMPANY, 
of New York, has delivered the very large 
quantity of Ruberoid roofing for the build- 
ings of the Great Art Exhibition to be 
held at Karlsruhe, next year. The build- 
ings in which this exhibition is to be held 
will be fine works of art, combining the 
skill of the best architects, painters and 
sculptors in the world. Recently a large 
lot of this roofing was delivered to the Rus- 
sian South West Railway to cover a num- 
ber of buildings which it is erecting. The 
Baldwin-Zeigler Polar Expedition took a 
large quantity of it because of its light 
weight, ease of transportation and the econ- 
omy of space that it affords. The United 
States and German troops in China live in 
barracks roofed over with Ruberoid. 


THE SECOND EDITION of the first vol- 
ume of ‘“Tugman’s Index” has just appeared. 
It is confined to firms and industries in 
Pennsylvania. The work is very complete, 
comprehensive and carefully compiled. The 
lines of manufactures listed number 10,000, 
and references to 150,000 firms are given. It 
is being widely circulated, a copy having 
been sent to every United States Consul and 
to the Chambers of Commerce in all foreign 
countries. The publishers state that the 
second volume will be issued in January, 
1902, and ultimately every state in the 
Union will be covered. This is the only 
work of its kind in existence, and the great 
care, completeness and impartiality with 
which it has been compiled should make it 
of special value to all buyers and business 
firms both at home and abroad. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, general sales 
agent for the Browning Manufacturing 
Company, reports that the success of the 
new type small Browning generators and 
motors has been extremely gratifying. 
These motors and generators are the new- 
est and quite up to date. Wherever these 
motors and generators have been installed 
they have given entire satisfaction. These 
small machines are of high grade, the ma- 
terial and workmanship the best, being 
tested by a four-hour run at a 10 per cent 
overload and one-hour run at a 50 per 
cent overload before leaving the factory. 
They are made of the best cast dynamo 
steel, slotted armatures, have self-oiling 
ring bearings and carbon brushes. These 
machines were especially designed to fill 
a demand for a perfect small motor or gen- 
erator. They are made in sizes from one- 
fifth to three and a half horse-power and 
from one-eighth to two and one-half kilo- 
watts. They are especially adapted for both 
heavy and light work and are sold under 
the strongest guarantee. The Western Elec- 
trical Supply Company has gotten out a 
very attractive bulletin on these motors and 
dynamos, which will be sent on application. 
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NEW INCORPORATIONS 


CANTON, OHIO—The Ideal Light Com- 
pany. $10,000. 


ST. BERNARD, OHIO—The Suburban 
Electric Company. $10,000. 


SYLVANIA, OHIO—The Sylvania Home 
Telephone Company. $10,000. 


PAINESVILLE, OHIO—The Painesville 


Telephone Company. Capital stock in- 
creased from $20,000 to $75,000. 

CANTON, OHIO—The Stark County 
Telephone Company. Capital stock in- 


creased from $100,000 to $500,000. 


EMORY, TEX.—The Emory Telephone 
Company. $1,000. Incorporators: W. D. 
Peeples, A. H. Rodes and others. 


CHICAGO, ILL.—Perpetual Light Com- 
pany. $2,700. Incorporators: George P. 
Magrady, James Dayton and H. A. Stickel. 


HUMBOLDT, OHIO—The Humboldt Tele- 
phone Company. $2,500. Incorporators: 
James McDougle, E. M. Milliken and others. 


CHICAGO, ILL.—R. E. M. Insulated Wire 
Company. $50,000. Incorporators: Percy 
M. Edwards, Edward McDaniel and others. 


DETROIT, MICH.—Central Wireless Tele- 
Phone and Telegraph Company. Incorpo- 
rutors: J. E. Pauley, J. S. Schwab and others. 


HARRISBURG, ILL.— The Harrisburg 


Water, Light and Power Company. $60,000. 
Howard C. 


Incorporators: John Fraser, 
Bates and others. 
BUTTE, MONT.—The_ Butte Electric 


Light and Power Company. $2,500,000. In- 
corporators: W. J. Canning, William W. 
Mansfield and others. 


CHICAGO, ILL.—The Hall Electric and 
Manufacturing Company. $50,000. To 
manufacture machinery. Incorporators: 
S. L. Crim, O. A. Harding and others. 


THE DIAMOND LIGHTING COMPANY. 
$500,000. Incorporators: W. J. Poupore, Ot- 
tawa, Ontario; Theodore Naddeau, New 
York; M. J. Morrison, Montreal, Quebec. 


PHILADELPHIA, PA. — International 
Wireless Telegraph and Telephone Com- 
pany. $25,000,000. Incorporators: M. V. 
Gehring, Harry Shoenmaker and others. 


BLOOMSBURG, PA.—The Bloomsburg & 
Catawissa Electric Railroad. $42,000. To 
build an electric road between Bloomsburg, 
Rupert and Catawissa. Grant Hering is the 
president. 


TOLEDO, OHIO—The Toledo & Lima 
Traction Company. $50,000. To construct 
an electric railway line from Toledo to 
Lima. Incorporators: H. A. Tobey, G. S. 
Metzger and others. 


DOVER, DEL.—The Cooper Electric Rail- 
road Gate Company. $150,000. To deal in 
all kinds of electrical machinery. Incorpo- 
rators: Thomas O. Cooper, Wilmington, Del.; 
John L. Hall, Philadelphia, Pa., and others. 


LAUREL, MISS.—The Mississippi Tele- 
phone Company. $30,000. To build and 
operate lines between New Orleans and 
Meridian and between Mobile and Jackson. 
Incorporators: W. C. Welborn, E. D. Pierce 
and others. 


NEW YORK, N. Y.—The Swan Electric 
Manufacturing Company. $250,000. To 
construct and operate plants for the pro- 
duction of electricity and to manufacture 
electrical appliances. The directors are. 
William J. Swan, John S. Comfort and 
others. 


NEW YORK, N. Y.—Consolidated Battery 
Company. $1,000,000. To manufacture and 
deal in electrical machinery, primary and 
secondary electrical batteries, electrical in- 
struments and appliances. Directors: Dan- 
iel C. Knowlton, Arthur A. Mosher and 
William C. Nichols. 
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Fall has come, and with it the length- 
ening hours of darkness, which mean ad- 
ditional station loads and a general in- 
crease of business among electric light 
station people and manufacturers. It is 
pleasant to note that the new season holds 
forth every promise of the greatest activ- 
ity in every department. Throughout the 
country enlargements and repairs have 
been made, and in many places new plants 
have been erected to take care of the in- 
creased fall and winter business. It is 
believed that a number of interesting ex- 
periments, or trials, rather, will be made 
this winter, among them a considerable 
extension of the series enclosed alternat- 
ing arc-light system and the Nernst lamp. 
The present outlook for the winter is the 
brightest that has been before the elec- 
tric lighting industry for many years. 


ELECTRICITY AND POPULATION. 

It is noticeable to those who study the 
statistics of the census that the rate of 
increase of our larger cities is becoming 
less, and while the ratio of urban popula- 
tion is larger than it ever was before in 
the history of the country, yet if one puts 
aside the false data due to the enlargement 
of city boundaries and the absorption of 
suburban districts within municipal 
limits, it is very noticeable that the rate 
of increase of population in the denser 
centres has become less. 

The reason for this is found in the 
general extension of two applications of 
electricity, while a third has played no 
inconsiderable part. The trolley car has 
been perhaps the largest agent in the re- 
distribution of population, making it pos- 
sible for the people who work in the 
crowded districts of cities to live at con- 
siderable distances away and enjoy the 
very great advantages of suburban life. 
This is particularly noticeable in cities 
of the intermediate size. Twenty years 
ago cities of the second class were much 
condensed in area, for the reason that 
practically every one walked to and from 
his place of work, and for this reason the 
residence areas crowded upon the business 
districts as closely as possible. The horse 
car of those days was at best a poor thing, 
and it was not until the coming of the 
swifter trolley that it was possible for the 
ordinary man of business or laborer to 
live more than half a mile, or such a 
matter, from the scene of his daily task. 
To-day all this is changed, and as a con- 
sequence the residence district in all such 
cities has vastly extended, and people not 
uncommonly live anywhere from ten to 
twenty miles away from their places of 
business. 

To double the radius of a city means to 
increase its area four times. The trolley, 
by its duplication and triplication of the 
city radius, has enabled very large ter- 
ritories to be included in the suburban 
districts of towns, with the result that 
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houses have plenty of room around them, 
the people are no longer compelled to live 
close together, and to this degree a very 
important social revolution has been 
wrought, and, indecd, is still in process of 
extension. No one can deny the benefits 
of a freer life and the immense social, 
sanitary and other advantages which have 
followed the introduction of the trolley 
car, and the consequent extension of resi- 
dence neighborhoods. 

But another agency has not been idle. 
The principal objection to country life 
has been its loneliness and the absence of 
those conveniences which differentiate 
the city house from the country residence. 
The loneliness, by which is meant the lack 
of intercourse with neighbors, has been 
in a great degree removed by the tele- 
phone. Perhaps the best work that the 
independent telephone movement has ac- 
complished has been the popularization of 
the telephone and its introduction at low 
rates into sparsely settled neighborhoods, 
thus removing the bugbear of isolation 
which has been so long a complaint of the 
rural resident. But the telephone has 
done more for those living in the country 
and in the country districts surrounding 
cities than to furnish them a means 
for social conversation. It has proved 
itself a very practical and valuable 
addition to the farmers means for 
making a living. By putting him in 
immediate touch with his 
whether for selling or for buying, it 
enables him to conduct his business in a 
much more businesslike way than for- 
merly, when the isolated gardener or truck- 
man loaded his vehicle in the early hours 
of the morning with the produce of his 
fields and drove to town without the 
slightest idea of what he would receive for 
it or whether he could sell it at all. 

With the telephone nullifying the iso- 
lation of the country districts and the trol- 
ley car providing quick and inexpensive 
means of transit, the suburbs have become, 
in a sense, part of the town. It is no 


markets, 
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longer a case of rus in urbe, but rather 
the reverse; for the town has gone into the 
country and carried with it those two im- 
portant agencies, while not far behind 
comes the electric light, making at once 
more pleasant and more safe the highways 
and lanes of the country districts. 

While isolation was annoying under the 
older régime, it also had its dangers on ac- 


count of the exposure of valuable property 
in suburban districts to the attacks of 
those who prowl by night. Everybody 
knows that one are light is as good as two 
policemen, and thus the extension of elec- 
tric light in the suburban districts has 
made them better places of residence in 
two distinct ways. l 

It is unnecessary to seek further the rea- 
sons for the decentralization of popula- 
tion, or the extension territorially of cities, 
or the increasing army of people who have 
left the town for the country so far as 
their places of abode are concerned. And 
yet it is conceivable that we have seen only 
the beginning of the changes which in- 
evitably will follow the extension of elec- 
trical utilities, and we may even look for- 
ward to the practical disappearance of 
cities as places of residence in the future 
and the redistribution of population in a 
more satisfactory, sanitary and altogether 
desirable way through the effect of the 
electrical agencies referred to above. 


The meeting of the Association of Edi- 
son Illuminating Companies, held at Buf- 
falo this week, of which an account will 
be found in other columns of this issue, 
was an interesting occasion on many ac- 
counts. This organization represents the 
companies that were the pioneers in elec- 
trical work in the United States, and 


perhaps shows the development of the 
American idea more distinctly than any 
other similar association. It will be re- 
membered that Mr. Edison himself re- 
gards the central station as his-greatest 
invention. ‘To what an extent this busi- 
ness has grown since its inception in his 
mind, less than twenty years ago, and how 
important an industry electric lighting 
from central stations has become in our 
larger cities, is a familiar story to all elec- 
trical people. The companies represented 
are among the strongest of their class. 
These annual meetings devoted to the in- 
terchange of ideas and experiences have 
always proven of high benefit to those 
participating in them, and certainly this 
year’s meeting was no exception to that 
rule. 


ELECTRICAL REVIEW 


PULL AND PUSH. 


On all sides the statement is made, 
time and time again, that a young man 


has no chance in the electrical field with- 
out what is ordinarily denoted by the 
term “pull.” A little analysis of this sub- 
ject may be of interest. Biographies of 
great men in all lines of human endeavor 
who have risen from extremely humble 
positions in life to those of world-wide 
eminence are familiar to all of us. These 
men, for the most part, had no influence, 
but only their own ability, coupled with 
habits of great industry, to aid them on 
their path of ascent. 

To be sure, the ranks of all our profes- 
sions and different lines of business are 
overcrowded, but there is always room for 
another man who possesses ability and 1s 
willing to work. On the other hand, there 
is no room for him who comes to his place 
of business with the intention of doing as 
little as possible and expects to rise in this 
manner. 

Time was—and but a few years ago— 
when the opportunities for success in the 
electrical professions were immensely 
greater than those in almost any other 
field. It was a new subject and there 
were very few people who knew anything 
about it. Consequently, the opportunities 
for those who had even a very limited 
knowledge of electricity were correspond- 
ingly great. But this is all changed to- 
day. The hundreds of young men which 
our numerous scientific and technical 
schools are annually turning out have 
made competition as sharp in this field as 
in any other. Still, the expansion of this 
business, which is the most rapid that the 
world has ever scen, presents untold op- 
portunities for whomsoever is prepared to 
grasp them. In preparation for this he 
must not forget that it is absolutely essen- 


tial for him to secure as much preliminary 
training as lies within his means. Much 
of it may seem a waste of time, but it will 
all be useful and make him better off than 
many of his competitors when he begins 
his real life work. 


One of the most potent reasons for ex- 
pecting that great progress will be made 
in the practical application of electrical 
methods to all features of human advance- 
ment is the international character of 
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many of the meetings of the electrical so- 
cieties of the world. At these meetings 
men from almost all parts of the globe 
gather together and increase their effi- 
ciency by contributing to the. general 
knowledge of the subject and receiving 
aid and inspiration from their coworkers. 
Great progress in almost any object of 
human endeavor has almost never been 
accomplished by one person working 
alone, but it is the united labor of all 
which assures great and permanent ad- 
vancement. 


THE STREET RAILWAY CONVENTION. 

The annual convention of the Ameri- 
can Street Railway Association, which is 
to be held in the Madison Square Garden, 
in New York city, October 9, 10 and 11, 
bids fair to rival in interest and im- 
portance any preceding meeting of this 
very influential body. The street railway 
industry in the United States is one that 
has been of rapid growth, but of the most 
solid and permanent character. It would 
be interesting to know accurately how 
much investment is represented in elec- 
tric strect railway lines in North America, 
but it is well known that an astonishing 
sum has been expended in this direction, 
and that the street railway industry as 
a whole is one that ranks in the first class 
as regards both capital invested and divi- 
dends paid. 

The assemblage of the men who have 
laid the foundations of this great industry 
is in itself an interesting occasion, but it 
is likely that this time, as on many past 
occasions, papers of great interest and 
value will be presented. Indeed, at no 
other meetings, save those of the Ameri- 
can Institute of Electrical Engineers, are 
more important electrical papers read than 
at these gatherings of the Street Railway 


Association. In addition to the papers 


and discussions there will be an exhibit 


of electric strect railway apparatus which, 
judging by past years, will be of high 
importance and great value. It is inter- 
esting to note that the vast space of the 
Madison Square Garden has all Depu 
taken for exhibition purposes, and it 18 
believed that the occasion will call forth 


a display of electrical apparatus second 
to none that has been held in the United 


States. 


TI) 


September 14, 1901 


THE CHAMBLY-MONTREAL TRANS- 
MISSION. 

Elsewhere in this issue will be found an 
extended description of one of the most 
interesting power-transmission plants in 
North America—that which supplies a 
considerable proportion of the light and 
motive power used in the city of Montreal 
from the falls on the Richelieu River at 
Chambly, Quebec. The interest of this 
fine installation lies in the transmission 
line itself and in the method of compen- 
sating the low power-factor due to lag- 
ging currents and the method of protec- 
tion against lightning. 

It is always interesting to see a de- 
duction originally purely analytical made 
the basis of practical work of importance. 
The fact that over-excited synchronous 
apparatus would impart leading currents 
to the line with which it is connected or 
compensate out lagging currents has long 
been known, but its application has not 
often been practised, especially on such 
a scale as is exhibited in this transmis- 
sion line. Notwithstanding the fact that 
the large total of six thousand horse- 
power in motors is operated upon the sec- 
ondary distributing system in Montreal, 
the power-factor of the line has been held 
so nearly unity as practically to cause 
no trouble of any kind, and the full utility 
of the plant has been made available with- 
out excessive cost. It is also of interest 
to note that in four years of operation, 
generating directly a potential as high as 
twelve thousand volts in the dynamos, 
there has been no accident worthy of the 
name from electrical causes. This is prac- 
tically a demonstration of the permanence 
of high-tension apparatus, and shows that 
its depreciation is nowhere nearly so high 
as was expected at the time the plant was 
laid down. 

Occasion was taken in these columns 
last week to refer to the barbed-wire light- 
ning protection which has proved so en- 
tirely successful upon this line. It seems 
somewhat astonishing to sce a transmis- 
sion line upon which so much depends 
absolutely devoid of the usual lightning- 
arrester apparatus. Experience, however, 
is the best teacher, and the protection 
which has been obtained from the simple 
barbed fence wire has proven entirely 
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adequate and, indeed, superior probably 
to that which could have been had from 
other and more elaborate appliances. 
While this is in no sense an argument 
against the lightning arrester as ordi- 
narily constructed it is certainly interest- 
ing to those who have to maintain long- 
distance high-tension transmission lines, 
and it suggests an easily applied and ob- 
vious remedy for many of the troubles 
that have beset such installations. Of 
course, it is not possible to use barbed 
wire in all situations, and there is a wide 
field for the lightning arrester; but for 
the cross-country line it seems that the 
experience of the Chambly-Montreal line 
has shown that the barbed wire is perhaps 
the best protection yet discovered, and cer- 
tainly the simplicity and ease of applica- 
tion of this form of lightning guard will 
commend. it. 

Another very interesting feature of this 
plant is the load-curve and the method 
whereby the extraordinary result of an 
average day load, over ninety per cent of 
the extreme peak, is secured. A great 
many lighting and power installations 
might benefit themselves immensely by a 
study of the methods which Mr. Gossler 
has put in operation at Montreal for the 
distribution of his power load through the 
daylight hours. He discovered that when 
manufacturers and other power users were 
properly approached, they and their oper- 
atives as well were willing so to arrange 
the hours of work that the motor load 
could go off before the lighting load of the 
evening begun. It should be remembered 
that probably this is more difficult in the 
latitude of Montreal than it would be 
in places further south, where the varia- 
tions in the length of the day are not so 
marked. In December in that latitude 
darkness comes very early, but it was 
found that the operatives were willing to 
work longer hours in the summer time 
and to do practically all the work that was 
to be done by daylight. Of course, this 
result was not obtained without conces- 
sions in the rates of charge for power, 
but the fact that it was obtained shows 
its possibility and should prove highly 
suggestive to the management of electric- 
ity supply stations elsewhere. 

With its two fine transmission plants, 
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the one referred to above and that bring- 
ing in current from the Lachine Rapids, 
Montreal is a centre of peculiar electrical 
interest. The city is already a manufact- 
uring centre of great importance, and it 
is believed that its future will exhibit a 
considerable enlargement of manufact- 
uring enterprise due to the abundant and 
cheap power which is now available 
throughout its limits. 


AN ECONOMICAL SWISS INSTALLATION. 

On other pages of this issue will be found 
an illustrated description of an installa- 
tion in the eastern part of Switzerland, 
Which, although its size is very small, 
possesses many features of great interest. 
The little plant shows how correct en- 
gineering design can be exhibited in small 
installations and how apparently insig- 
nificant sources of power may be turned 
to advantage. 

There are many places in this country 
where small water power exists and where 
installations similar to that at Alstaetten 
could be put down with excellent results. 
We are, perhaps, as a nation rather prone 
to magnify the importance in size in en- 
gineering installations and to overlook 
the opportunity which is frequently af- 
forded by small plants for the display of 
those qualities of good judgment which 
constitute the best engineering. Perhaps 
as good a definition of engineering as may 
be given is the production of the greatest 
result from the least expenditure of money 
and labor. We are often carried away by 
spectacular feats of engineering, com- 
bining generally elements of great mag- 
nitude or apparent difficulty, but far too 
little praise is given to the small plants 
which thoroughly fulfill the condition 
laid down in the definition given above 


and prove profitable to their owners. 

A study of the little plant described by 
Signor Bignami may prove profitable as 
well as interesting. A seemingly insignifi- 
cant stream of water is impounded and 
made to do work enough to light a small 
town and drive a few trolley cars for local 
passenger service. At the same time this 
small installation pays a good dividend 
to its owners and accomplishes a very use- 
ful function in the neighborhood in which 
it is situated. Such work, although small, 
scems to bear the stamp of the best en- 
gineering because natural,conditions are 
seized upon and availed of to produce an 
altogether desirable result. 
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Science 
Brevities 


Radiation of Uranium at Low Tem- 
perature — M. JI. Becquerel showed some 
years ago that the radiation was independ- 
ent of temperature. He has carried out 
further experiments over a wider range of 
temperature between 100 degrees and 
minus 20 degrees. The enlarged limits 
of these observations demonstrate that this 
radiation remains practically constant in 
intensity for all the temperatures ob- 
served.—Comptes Rendus, July 22. 


A New Element : Victorium— An account 
of his discovery of the new element which 
he calls victorium has recently been given 
by Sir William Crookes, F. R. S., to the 
Royal Society. It has a pale brown color, 
and dissolves easily in acids. Its oxide is 
less basic than that of yttrium, but more 
so than the greater part of the earths of 
the terbium group. ‘The chemical proper- 
ties of victorium differ in many respects 
from those of yttrium, but, generally 
speaking, it may be said to occupy an in- 
termediate position between this element 
and terbium. It is admitted that the 
oxide of victorium has the formula 
Ve,Os, its atomic weight is not far from 
17. The photograph of the spectrum 
given by the oxide shows certain definite 
lines which have not been observed with 
any other body. The spectrum is obtained 
_ by the incandescence of the body in a vac- 
uum tube; the light given off has been 
analyzed by a spectroscope of great pre- 
cision, and the exposure upon a photo- 
graphic plate shows a series of interest- 
ing rays in the ultra-violet region. In 
order to examine the negative an appara- 
tus has been constructed which will meas- 
ure to the one-hundred-thousandth of an 
inch. 


Luminous and Vibratory Electrical Ef- 
fects—An interesting series of experi- 
ments relating to the vibrations and lumi- 
nous effects produced in metallic wires by 
a Wimshurst machine has been made by 
M. D. Negreans, of Paris. If one pole of 
the machine is connected to a wire 
stretched, insulated and contained in a 
tube, the other pole of the machine be- 
ing connected to earth, the wire is seen 
to make transverse vibrations. If the vi- 
brating wire is observed in the dark, alter- 
nately luminous and obscure portions are 
seen. When the wire is attached to the 
positive pole of the machine the phenome- 
non takes the form of brilliant and equi- 
distant lines, which are wider at the mid- 
dle of the wire and thinner at the ends. 


ELECTRICAL REVIEW 


In the case of the negative pole, a series 
of equidistant luminous points is seen all 
along the wire. The experiment was made 
with a glass tube eight feet long and 2.4 
inches in diameter, and a wire gauging 
0.1 inch. If two wires of the same length 
are stretched parallel and connected with 
the two poles of the machine (the outer 
ends being electrically free), the wires en- 
ter into vibration. In the dark, a series 
of equidistant luminous points are seen 
on the negative wire, while on the positive 
is a series of luminous lines whose centres 
correspond to the luminous points of the 
first wire. The experiment is very bril- 
liant if the two wires are fused in the ends 
of a glass tube, and the luminous lines and 
points appear very regular. If the wires 
are close enough together, only one of 
them need be attached to the machine, the 
second being connected to earth, thus giv- 
ing a condenser effect. 


Electro-motive Force and Osmotic Pres- 
sure—Mr. R. A. Lehfeldt, of the East 
London Technical College, has a paper 
on the above subject in the last number of 
the Proceedings of the Physical Society. 
An expression is obtained for the electro- 
motive force of a concentration cell, with 
or without migration, bv means of a ther- 
mo-dynamic cycle; the expression, which 
is applicable to strong as well as weak so- 
lutions, is given first, on the assumption 
of Boyle’s law, in terms of the degree of 
dissociation of the salt as found from the 
electrical conductivity; afterwards, with- 
out that assumption, in more general 
terms. According to this expression, the 
clectro-motive force of a cell depends on 
the total osmotic pressure of the salt, not 
on that of the metallic ion only. Experi- 
ments are then described, both old ones 
recalculated, and new ones made for the 
occasion, in which the electro-motive force 
of concentration cells of ZnCl, and 
ZnSO, are measured; the results being 
recorded in curves and tables. Finally, 
from the data thus provided, the osmotic 
pressures of those salts in solutions nearly 
up to the point of saturation are calcu- 
lated, and the analogy between those pres- 
sures and tne pressures of highly com- 
pressed gases pointed out. 


Electrolytic Injection — An interesting 
article on the electrolytic transmission of 
sulphur from the Harrogate sulphur 
waters through the pores of the skin has 
been contributed by Dr. F. W. Smith to 
the Lancet. He refers in this article to a 
previous communication in February last, 
in which he proved that nascent sulphur 
could be deposited on the skin of a patient 
in a bath of Harrogate sulphur water if 
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a constant current of electricity were 
passed through it. He then dwelt on the 
good which could be done in cases of 
eczema, gout, rheumatism, etc., by this 
means, which effect a great improvement 
on the ordinary bathing. Since Feb- 
ruary he has made experiments to show 
that the nascent sulphur was actually 
taken through the patient’ s skin and into 
circulation. In order to prove that this 
was so, experiments were made with a 
piece of pig’s skin tied around the mouth 
of an open-mouthed vessel, the bottom of 
which had been previously knocked out. 
A picce of blotting paper was placed out- 
side the skin external to the vessel, and 
the positive end of an anode was placed on 
the blotting paper. The vessel was then 
filled from the bottom with Harrogate 
sulphur water and the negative anode 
was put into it. Three milliamperes from 
a 13-cell battery (constant current) were 
turned on for half an hour. The result 
was that nascent sulphur was deposited on 
the pig's skin, driven right through it and 
on to the blotting paper at the positive 
pole. Illustrations are given in the arti- 
cle to show the sulphur deposit. The 
doctor also refers to a large number of 
cases in which good has been derived from 
the treatment. 


Metric System in England— An inter- 
national office of weights and meas- 
ures is to be established in Sevres, 
France, by the decision of an interna- 
tional convention, which had for its ob- 
ject the establishment and verification 
and preservation of the international 
prototypes (models), and also the manu- 
facture of copies of the prototypes for the 
use of nations represented in the conven- 
tion. This office has been declared neu- 
tral, and shall be charged with the veri- 
fication of the standard weights and 
measures for the benefit of scientific so- 
cieties or persons interested in the mat- 
ter. England was not willing at first to 
join the convention, but is now one of 
the foremost in it. The entire board of 
trade has received three standards: two 
metric and one kilogramme standard. 
The two standard metres are made of 
iridio-platinum; i. e, an alloy of 90 
per cent platinum and 10 per cent irid- 
ium. In = cross-section the metres are 
like an X. This form has been selected 
not only because it is the most economical, 
but because it is the least affected by 
changes in temperature. Iridio-platinum 


has been given the preference over pro- 
posed materials, such as rock crystal, 
gold, ete., because of its natura] dura- 
bility, which is well adapted for the en- 
graving of fine lines. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XLIII. 


BY W. ELWELL GOLDSBOROUGH. 


This modified diagram appeared in 
Fig. 108 in the middle position at the 
right. It is constructed from the data 
tabulated under Case VI, inasmuch as 
these data have been obtained from 


A 
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the circuit A,O 721 volts. The current 
which, under these conditions, flows in 
the branch circuit OA, is 14.3 amperes, 
and the current which flows in the branch 
circuit OA, is 16 amperes. Finally, the 
current flowing in the armature of alter- 
nator E™! when it is acting alone and 
generating 1,00U volts is 28.8 amperes. 

In Fig. 108 we have all the data for the 
final solution of the problem. In accord- 
ance with the rule, it is now necessary to 
take the vector resultant of the partial 
currents flowing in each of the three 
lines, since these resultants will give the 
final current values. When E! is acting 
alone the current O'B flows in the cir- 
cuit A,O. When E" is acting alone the 
current O'B,! flows in A,O, and when 
E™ is acting alone the current O'B 
flows in A,O. In getting the resultant 


of these three vectors we must take the 
vectorial sum of 0'B," and O'B", and 


Fic. 108.—ALTERNATING Dynamo ELECTRIC MECHANISMS. —( Reprinted from issue of August 17.) 


Case III by the application of the 
proper ratio. We therefore find that the 
electro-motive force finally impressed 
upon the parallel circuits is 303 volts, and 
the electro-motive force impressed upon 


the vectorial difference of this sum and the 
vector O'B,. In accomplishing this we 
lay off from B,” the vector Bi" B, equal 
and parallel to O'B then the distance 
O'B, is equal to the vectorial sum of 
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0'B,! and OBE In taking the vec- 
torial difference of O'B, and O’B;! it is 
only necessary to measure the distance 
B,B,’, which gives the final current flow- 
ing in the circuit OA, equal to 63.9 am- 


peres. 
In the same way the final current flow- 


ing in the circuit OA, is determined. In 
Fig. 108 the vectorial sum of O'B,' and 
O'B,'" is first taken, giving the value 
O'B,. The distance B,B," is then equal 
to the final current flowing in the second 
circuit, equal to 50 amperes. The cur- 
rent flowing in the third circuit OAs is 
the resultant of the vectors O'B,’, O'R," 
and O'B,™". Taking the sum of Q'B,' and 
O'B and the difference of their resultant 
and O’B,!", the tinal currentin OA, equals 
BB", equals 41.2 amperes. 

As the result of these determinations 
we tind that the generator E' develops the 
greatest electro-motive force and the largest 


current flows in its armature. The third 
alternator E'’ develops the least electro- 
motive force, and, as might be expected, 
the least current I, equal to 41.2 amperes 
flows in its armature. In a general way, 
then, we find that the electro-motive 
forces ure proportional to the currents 
which are developed in the armatures of 
their generators. 

In determining the final values of the 
electro-motive forces impressed at the 
terminals of the three circuits, we have 
to take the resultants of the three electro- 
motive forces which the generators, act- 
ing separately, impress upon the indi- 
vidual circuits. For instance, when E! ig 
acting alone it impresses an electro-motive 
force A,'A’ upon OA,, when F" jg acting 
alone it impresses an electro-motive force 
O'A! upon the circuit OA,, and when 
E"! ig acting alone it impresses an electro- 
motive force O'A! upon the circuit OA.. 
The final electro-motive force acting at 
the terminals of the circuit OA, will be 
the resultant of these partial electro- 
motive forces and must be determined by 
taking the vectorial sum of O'A, and 
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0'A J", and the difference of this sum 
and the vector A, AT, In accomplishing 
this result graphically we lay off from the 
point A,', the vector A,A, equal and 
parallel to O'A, and the vector A,O 
equal and parallel to O'A". The dis- 
tance OAl, equal to 1,349 volts, is finally 
determined as the value of the electro- 
motive force impressed on the first cir- 
cuit. 

In the same way, when E' is acting 
alone, an electro-motive force O’A;' is 
impressed upon the circuit OA, when 
E” is acting alone, an electro-motive 
force A, A” is impressed upon the circuit 
OA., and when E™ is acting alone an 
electro-motive force O'A," is impressed 
upon the circuit OA,. The resultant of 
these vectorial values is determined by 
laying off from A,” the vector ATA; equal 
and parallel to O'A,", and from A, the 
vector A,O equal and parallel to O’A,’. The 
final vector distance, which represents 
the electro-motive force impressed on 
the circuit OA, is the vector distance 
OA" equal to 939 volts. 

The final electro-motive force appear- 
ing at the terminals of the third circuit 
must, in the same manner, be found by 
taking the resultant of the partial electro- 
tro-motive forces A,A"! O'A! and 
O'A, This resultant is equal to the 
vector distance OA", equal to 1,134 
volts. 

The final values of the currents and the 
line electro-motive forces are tabulated 
under Case VII. By the data determined, 
it is seen that the electro-motive force 
appearing at the terminals of the line 
OA, is 149 volts greater than the electro- 
motive force E acting in this circuit. 
The electro-motive force appearing at the 
terminals of the circuit OA; 1s also greater 
than the electro-motive force developed 
by the generator acting in this circuit ; 
but the electro-motive force at the ter- 
minals of the second circuit OA, is less by 
161 volts than the electro-motive force 
which alternator E” generates. 

If we scale Fig. 108 to determine the 
phase angles between the electro-motive 


forces and currents we find that the cur- 
rent J, in the first circuit lags 38 degrees 
behind the electro-motive force developed 
by alternator E’, and 45 degrees behind 
thé electro-motive force apparent at the 
terminals of the circuit OA,. In the case 
of the second circuit we find that the cur- 
rent [, lags 57 degrees behind the electro- 


motive force developed by generator E" 
and 63 degrees behind the electro-motive 
force apparent at the terminals OA,, 
while in the third circuit the current 
I, lags 34 degrees behind the generator 
electro-motive force E', but only 27 de- 
grees behind the electro-motive force ap- 
pearing at the terminals OA, of Fig. 104. 
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DATA PERTAINING TO EXAMPLE 21. 
Case I.—Circuit No. I in series with circuits Nos. II and III in parallel. Generator 


FE! running. 
E! = 474 volts 
3 = 250 <6 

Es = 250 i 


E,r' = 335 volts 
E, = 113 “ 
Eri = 224 “ 


E,2' = 335 volts 
E = 224 « 
E,zi=113 “ I= 99 « 


1, = 22.2 amperes 
Lf = 13.5 “ 


and E' = 722 volts. 
Case II.—Circuit No. II in series with circuits Nos. I and IlI in parallel. Generator 


E” running. 
E! = 250 volts 
E = 376 “ 
EY = 250 “ 


E,r@ = 175 volts 
Er" = 168 “ 
Ey” = 226 « 


Ez" = 175 volts 
Ez"! = 3388 ‘“ 
Ez" = 111 “ 


1,7 = 11.8 amperes 
i Og = 20.4 a 
I= 10.0 “ 


and E" = 610 volts. 
Case III.—Circuit No. III in series with circuits Nos. I and II in parallel. Generator 


E™ running. 
E," = 250 volts Er" = 179 volts 
E™ = 250 “« Ey =110 « 
E = 596 “ Ey = 534 “ 


E,z™ = 179 volts 1,5" = 11.8 amperes 
E, = 220 « 
Ez! = 266 « 1E =23.8 « 


L =13.2 “ 


and E™ — 825 volts. 
Case I1V.—Circuit No. I in series with circuits Nos. If and III in parallel. Generator 


E' developing 1,200 volts. 
E, = 788 volts E,r' = 557 volts 
E =416 “ E,r' =187 “ 
Ky = 416 « Ey = 372 “ 


Ex! = 557 volts 
Er! = 372 “ 
E,z! = 187 ~“ 


I,’ = 37.0 amperes 
L=24 
I = 16.5 s 


Case V.—Circuit No. II in series with circuits Nos. I and III in parallel. Generator 


E" developing 1,100 volts. 
E, = 450 volts Er” = 316 volts 
E =679 “ Er! = 302 « 
E, = 450 “ E, r" = 407 “ 


Ez"! = 316 volts 
E," = 607 “ 
Ez"! = 201 -** 


L" = 21.2 amperes 
L = 36.6 “ 
LT =18.0 “ 


Case VI.—Circuit No. III in series with circuits Nos. I and II in parallel. Generator 


E™ developing 1,000 volts. 
FE," = 303 volts E,r' = 216 volts 
E! = 303 “« Ey = 133 « 
EP =721 “« Er™=646 « 


Er" = 216 volts 
E, = 267 « 


1," = 14.8 amperes 
LT =16.0 “ 
I = 28.8 “ 


Case VII.—Generators E', E" and E™ running synchronously. Generator E* develop- 
ing 1,200 volts, generator E" 1,100, and generator E™ 1,000 volts. 


E, = 1,349 I, = 63.9 
E,= 939 I, = 50.0 
E, = 1,134 I, = 41.2 


In the first and second circuits the lag of 
the currents behind the impressed electro- 
motive forces is greater than the lag of 
the currents behind the generator electro- 
motive forces, while in the third circuit, 
the reverse condition exists. 

In determining the power developed by 
the generators and absorbed in the several 
circuits, we have only to apply Equation 
91 on page 659, of vol. xxxvii, and sub- 
stitute therein the proper current, electro- 
motive force and cosine values. By such 
a calculation we find 


¢ = 38° $, = 45° 
$" E 57° ds = 63° 
gill = 34° ds; = 97° 


to be fulfilled. The developed power 1s 
equal to 123,700 watts, and the absorbed 
power is equal to the same amount. We 
find, however, that thẹ power is not dis- 
tributed between the three systems im 
proportion to the power developed by the 
three generators. The first and third 
circuits absorb more than a proportional 
part of the developed power, whereas the 
second circuit absorbs less than a a) 
tional part of the developed power. This 
lack of proportionality in the distribution 
of deaeloped power between the three 


The power developed by alternator E' equals 1,200 x 63.9 x .788 = 60,000 watts. 


66 66 ‘< 66 66 E" 


Total equals ......... 


“€ 1,100 x 50.0 x .54% = 29,800 
c6 66 c6 c< 66 1 bx 


oeoeeeeeseeeevreenweeeeenre # @ 8 


6¢ 


6é 


1,000 x 41.2 x .825 = 33,900 
123,700 watts. 


The power absorbed in the circuit OA, equals 1,349 x 63.9 x. 707 = 61,000 watts. 


cc c6 c< 66 cc OA, 
66 66 S < c6 OA 
3 


Total equals ......... 


It is necessary in any alternating-cur- 
rent distributing system that measure- 
ments made of the power absorbed should 
equal the measured developed power. In 
the present case this condition is found 


s 939 x 50.0 x .447 = 20,900 


eeeeereveeseseeevees eee ee @ 


cc 


66 


«¢ 1,184 41.2 x .894 = 41,800 
123,700 watts. 


circuits is due to the fact that the sys- 
tem, as a whole, is an unbalanced one, 
and, therefore, to some extent, the power 
developed by the second generator 18 ab- 
sorbed in circuits other than its own. 


Fa st 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER VI—CONDUCTIVITY OF SOLUTIONS. 


THE DISSOCIATING POWER OF DIFFERENT 
SOLVENTS. * 


We have dealt thus far in these papers 
exclusively with aqueous solutions, and 
the conclusion might be drawn that 
the theory of electrolytic dissociation 
applies only to solutions in water as 
the solvent. We shall now learn that 
such is by no means the case, since there 
are many solvents which have a marked 
dissociating power. 

Water, to be sure, is the strongest disso- 
ciant known, breaking down electrolytes 
into ions to a greater extent than any other 
known substance, but there are other sol- 
vents which do not stand very far behind 
water in this respect. We shall take up 
first some inorganic solvents, then some 
organic solvents, and, finally, some mix- 
tures of different solvents. 

Liquid ammonia has been shown, espe- 
cially by the work of Franklin and Kraus, 
to have a very considerable power as an 
lonizing solvent. Indeed, the molecular 
conductivities of certain electrolytes in 
liquid ammonia are greater than in water 
at the same concentration. This alone 
would not show that there is greater disso- 
clation in the liquid ammonia than in 
water, since the measurements were made 
in the ammonia at its boiling point—38 
degrees—while the measuremente were 
made in water at 18 degrees, or 82 degrees 
below its boiling point. In order that the 
two sets of results should be comparable 
the molecular conductivities in water at its 
boiling point should be compared with 
those in liquid ammonia at its boiling 
point. Further, if the molecular conduc- 
tivities in liquid ammonia should even 
prove to be greater, under comparable con- 
ditions, than in water, this alone would 
not show that ammonia has the greater 
dissociating power, since the dissociation 
a, is the ratio between mw, and »,, and 
m, might be larger in ammonia than 
in water, and pw, still larger in the 
ammonia. In this case a would be smaller 
in the ammonia. Such is, indeed, the 
fact; the greater molecular conductivity 
in the liquid ammonia being due rather to 
the great velocity with which the ions 
move through this solvent, than to the 
large number of ions present. 


è This paragraph is taken from a review of the Dis- 
sociating Power Pr Solvents, recently prepared by H T 
Jones, and published in tho American Chemical Journal, 


XKV, 282. 


PART II. 

Nitric acid, in the liquid state, has been 
shown to have very great ionizing power. 
Indeed, from ihe few results thus far ob- 
tained it seems to have nearly as great dis- 


-sociating power as water itself, but the 


data thus far available with this solvent 
are far too meagre to justify any final con- 
clusion. 

Sulphur dioxide, in the liquid condition, 
has been found by Walden to have a con- 
siderable dissociating power. Comparing 
the molecular conductivities of a number 
of salts in sulphur dioxide, with the results 
for the same salts in water at 0 degrees, 
Walden concluded that liquid sulphur di- 
oxide dissociates to from one-fourth to 
one-half the extent of water. 

Of the organic solvents whose dissocziat- 
ing power is known, formic actd stands at 
the head of the list. Quite an elaborate 
investigation on the dissociating power of 
formic acid was carried out by Zannino- 
vich-Tessarin. He used chiefly the freez- 
ing point method, but determined also the 
conductivity of a few salts in this solvent. 
He concluded that formic acid is one of 
the strongest dissociating solvents next to 
water. The behavior of hydrochloric acid 
in this solvent is most remarkable. Al- 
though it is one of the most strongly dis- 
sociated substances in water, it shows no 
dissociation whatever, in formic acid, as 
measured by the freezing-point method. 
Indeed, in the latter solvent it is actually 
polymerized, according to the results ob- 
tained by this method. On the other 
hand, hydrochloric acid shows very 
marked conductivity in this solvent, indi- 
cating dissociation. This apparent dis- 
crepancy may be due to the fact that while 
most of the molecules are polymerized into 
large complexes, some are dissociated into 
ions, which conduct the current. 

Methyl alcohol, among the organic sol- 
vents, stands next to formic acid in its 
power to break down molecules into ions. 
A large number of investigators have 
worked on the conductivity of solutions of 
electrolytes in this solvent, but, on the 
whole, perhaps the work of Zelinsky and 
Krapiwin deserves special mention. Their 
work included a number of salts in pure 
methyl alcohol, as well as in a mixture of 
methyl alcohol and water. If the molecu- 
lar conductivities in the methyl .alcohol 
are compared with those in water at the 
same dilution, we would see that they are 


not very different. The conductivity in 
methyl alcohol is from two-thirds to three- 
fourths that in water, under the same 
conditions. 

An examination of the conductivity re- 
sults in methyl alcohol will show that it 
is almost impossible to reach the values 
of p, for the most strongly dissociated 
substances in this solvent. The dilution 
at which the electrolyte would be com- 
pletely dissociated by this solvent is so 
great that it is nearly impossible to 
apply the conductivity method to it 
with even a fair degree of accuracy. 
It is, therefore, not possible to meas- 
ure dissociation accurately in this sol- 
vent by means of the conductivity 
method. The same remarks apply with 
even greater force to those solvents whose 
dissociating power is less than that of 
methyl alcohol. In such cases it is impos- 
sible to obtain the values of uw, by the 
conductivity method, and, hence, the dis- 
sociation values obtained by this method 
can only be regarded as rough approxima- 
tions. They are obtained by assuming 
that the values of », in the solvent in 
question are the same as in water. An 
assumption which we know is not correct, 
since the friction offered by the different 
solvents to the movements of the ions is 
different, the velocities of the ions through 
these solvents would, therefore, be differ- 
ent, and the values of u, must be dif- 
ferent. The above assumption is, how- 
ever, the best that can be done under the 
conditions. 

Another method of measuring dissocia- 
tion has been applied by Jones to solvents 
like methyl alcohol. Attention has al- 
ready been called to the lowering of the 
vapor-tension of solvents by dissolved sub- 
stances. But lowering of vapor-tension is 
proportional to rise in boiling-point, and 
if we measure the rise in the boiling-points 
of solvents produced by dissolved sub- 
stances, we can calculate the dissociation 
of the dissolved substances in exactly the 
same way as we calculated the dissociation 
of dissolved substahhces from the lowering 
of the freezing-point of the solvent pro- 
duced by them. Very satisfactory results 
were obtained by the boiling-point meth- 
od for the dissociation of a number of 
salts in methyl alcohol, and the final con- 
clusion was reached, as the result of thig 
work, that the dissociation in methyl al- 
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cohol. is, in round numbers, about two- 
thirds of that in water under the same con- 
ditions. 

Ethyl alcohol has a much smaller dis- 
sociating power than methyl alcohol, as 
indicated by the conductivity method; but 
the dissociating power of this solvent can 
be measured only with very rough approx- 
imation by the conductivity method, on 
account of the impossibility of determin- 
ing p. 

The dissociation of a number of salts 
in ethyl alcohol has been measured by 
Jones, using the boiling-point method as 
with methyl alcohol. The results showed 
that the dissociating power of ethyl alco- 
hol is from one-third to one-fourth that 
of water at the same dilution of the solu- 
tions. 

The more complex alcohols dissociate 
much less than the simpler members of the 
series, as is indicated from the conductiv- 
ity results, but for all slightly dissociating 
solvents the conductivity measurements 
must be taken as only very rough approxi- 
mations, as a measure of dissociation. It 
has been found to be a general rule that 
in a homologous serves of compounds the 
lower members have much higher ionizing 
power than the more complex members 
of the serves. 

The conductivities of a number of elec- 
trolytes in acetone and other ketones have 
been measured, especially by Cattaneo, 
Carrara and St. v. Laszczynski. Such so- 
lutions have considerable conductivity, 
showing a marked ionization in these 
solvents. The ionizing power of the ke- 
tcnes in general decreases with increase 
in the complexity of the molecule. 

The ionizing power of the nitriles has 
also been found to decrease with the com- 
plexity of the molecale. 

The dissociating power of a number of 
other organic solvents has been studied. 
Solutions in ether, glycerine, chloroform, 
the hydrocarbons, and similar compounds, 
conduct very poorly. Some very sur- 
prising results have been obtained in 
mixed solvents, one example of which will 
be referred to. While electrolytes in 
methyl alcohol conduct the current very 
well, the conductivity is considerably less 
than in water. Zelinsky and Krapiwin 
found that certain salts have a greater 
conductivity in a pure methyl alcohol than 
in a mixture of 50 per cent methyl alco- 
hol and 50 per cent water. This is shown 
by the following results: 

V is the volume of the solution, or the 
number of litres which contain a gram- 
molecular weight of the dissolved sub- 
stance. and p the molecular conductivity 


at volume v. 
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POTASSIUM BROMIDE. 
One half 


Meti'y) 

Water. Methyl Alcohol. Alcohol, 

One-half 

Water. 

v Hy Ho Ho 
16 123.1 jesa 59.82 
64 130.5 76.70 65.386 
256 136.4 £5. 96 69.26 
512 140.2 93. 26 70.53 
AMMONIUM IODIDE. 

One-half 

Meth)! 

Water. Methyl Alcohol. Alcohol. 

One-half 

Water. 

v H v Hu My 

16 125.4 72.24 62.63 
64 133.4 85.00 67.48 
256 138.7 96.20 70.34 
1024 143.7 104.70 71.57 


It is impossible at present to say what 
these surprising and remarkable results 
mean. They have been confirmed by the 
work of others. 

Similar results have been obtained by 
Cohen with mixtures of ethyl alcohol and 
water, but only when the mixture ocon- 
tained very little water, and when the dilu- 
tion of the solution was quite great. 


RELATIONS BETWEEN THE IONIZING POWER 

OF SOLVENTS AND OTHER PROPERTIES. 

A number of attempts have been made 
to discover relations between the ionizing 
power and other properties of solvents. 
J. J. Thomson first proposed the theory, 
and a little later Nernst suggested the 
same idea, that there should be a close re- 
lation between the dissociating powers of 
solvents and their dielectric constants or 
specific inductive capacities. Those sol- 


vents which have the greatest dielectric. 


constants undoubtedly have the greatest 
dissociating powers. With the possible ex- 
ception of hydrogen dioxide, about which 
there is some doubt, water has the highest 
dielectric constant, and also has the great- 
est dissociating power. Next to water 
comes formic acid, both with respect to 
dielectric constant and dissociating power. 
Of the more common organic solvents 
methyl alcohol has the highest dielectric 
constant and also the greatest ionizing 
power. Ethyl alcohol has a considerably 
smaller diclectric constant and, as we have 
seen, much less power to break down mole- 
cules into ions. 

Another suggestion, which we owe to 
Dutoit and Aston, is that the ionizing 
power of a solvent is closely connected 
with the state of aggregation of its own 
molecules; the greater the complexity of 
the molecules of any solvent the greater 
its power to break down molecules of 
dissolved substances into ions. We have 
a method of determining the complexity 
of molecules of liquids based upon the 
measurement of their surface tensions. 
This method was devised and applied to a 
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number of liquids by Ramsay and Shields 
some 10 years ago, with the result that 
many of the common solvents were found 
to consist of complex molecules. Thus, 
the molecules of the alcohols were, in gen- 
eral, made up of more than one of the 
simplest molecules, and water was found 
to be the most complex of all the liquids 
known. Its molecule consisted of four of 
the simplest water molecules—(H,0),. 
This most associated of all known liquids 
has the strongest ionizing power. 

While there is undoubtedly an element 
of truth in both of these suggestions, they 
are far from an expression of the whole 
truth. These relations fail to hold, espe- 
cially among the weakly dissociating 
solvents, where it is often impossible to 
sav, either from the dielectric constants or 
from the degree of association, which of 
two solvents has the greater dissociating 
power. It will probably be shown that the 
dissociating power of a solvent is not a 
function of any one physical or chemical 
property of the substance, but of them all. 
Or, perhaps, more accurately expressed, 
all the properties of a substance are a 
function of the energy relations which ob- 
tain in that substance, and dissociating 
power is simply one of these properties. 
The conclusion from the study of the ion- 
izing power of solvents, which is of great- 
est importance, is that ions are probably 
always present when chemical reaction 
takes place. When the number of solvents 
which can effect ionizaticn ‘6 taken into 
account, and, further, that heat and possi- 
bly pressure can break molecules down 
into their ions, it will be seen that there 18 
not a chemical reaction where the condi- 
tions for ion formation do not exist. 


RELATION BETWEEN THE DILUTION OF 80- 
LUTIONS AND THEIR DISSOCIATION. 


It has already been pointed out that the 
percentage dissociation of solutions in- 
creases with the dilution, but while our 
knowledge was in this purely qualitative 
stage we could scarcely hope to deduce any 
consequences of importance from it. A 
quantitative relation between dilution and 
dissociation has, however, been worked out 
by Ostwald, and has led to such important 
consequences that it must be carefully 
considered. 

Ostwald* was impressed by the relation 
between an electrolyte undergoing disso- 
ciation into ions in the presence of a sol- 
vent like water, and a substance like 
ammonium chloride undergoing dissocia- 
tion into the molecules, ammonia and hy- 
drochloric acid, by heat. Since the laws 


* Ztschr. phys. Chem, if, 136-276: ili. 170. See aleo 
Theory of Electrolytic Dissociation, p. 143. 
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of gas-pressure apply to the osmotic 
pressure of solutions. it seems prob- 
able that any deductions for the dissocia- 
tion of a vapor by heat would apply to the 
dissociation of an electrolyte by a solvent 
like water. Starting with th's idea in 
mind Ostwald developed the following re- 
lations. 

Given a vapor which is undergoing 
dissociation by heat, -ay that of am- 
monium chloride. If neither of the prod- 
ucts of dissociation is present in excess, 
and if the temperature is maintained con- 
stant, the following relation obtains: 


kse p 

oe constant, (1) 
in which p is the pressure of the original 
gas, and p, that of the decomposition prod- 
uçts. Turning now to solutions, we must 
deal with osmotic pressure instead of gas- 
pressure. The osmotic pressure is propor- 
tional to the amount of substance present, 
and inversely proportional to the volume. 
Let u be the mass of the undecomposed 
electrolyte, and u, the mass of the decom- 
position products; v is the volume: 

p= <and p, =“. 

Substituting these values in (1), we have: 
e = constant. (2) 
u, 
The amount of the dissociation products 
i 18 equal to the relation between the 
conductivity at volume v (n); and the 
conductivity at infinite dilution (p, ): 


=a ° 


The amount of the undissociated sub- 
stance u, is the complement of v, : 


Py 

By, 

Substituting these values of u and wu, in 
(2) we have: 


B, (o — F.) 
S ee constant, (3) 
Hy 


and this is the dilution law of Ostwald. 
This can, however, be simplified. If we 


represent the activity coefficient, or the 
amount of dissociation, by a: 


u = | — 


By 
a = ——" 
Po 
Substituting this value in (3) we have: 
2 
ae = constant. (4)” 


So much for the mathematical deduc- 
tion of the relation between these two 
kinds of dissociation. It now remains to 
see whether the deduction is correct, 


* This rapk is quoted from Theory of Electrolytic 
Dissociation.. (Macmillans), pp. 144-145. 
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whether the conclusion is in accord with 
the facts. The way to test this is to take 
a solution of an electrolyte and determine 
its dissociation by the conductivity or 
freezing-point method; knowing the vol- 
ume v, or the concentration of the solu- 
tion, and having determined the dissoci- 
ation a, we substitute these values in 
the above equation and calculate the value 
of the constant. We now dilute the solu- 
tion still farther and determine the value 
of a for the new dilution. Knowing v for 
the new dilution and having determined 
a, We substitute these values in the above 
equation and calculate anew the value of 
the constant for this dilution. We pro- 
ceed in exactly the same manner for a 
wide range of dilutions, and then see 
whether the values obtained for the con- 
stant are really constant or not, over a 
range of dilutions. Some of the results 
obtained for a few substances are given 
below: 
ACETIC ACID. 


v a Constant. 
8 1.193 0.00180 
32 2.38 0.00182 
256 6.56 0.00180 
1024 12.66 0.00177 
BUTYRIC ACID. 
v a Constant, 
8 1.068 0.00144 
32 2.165 0.00149 
256 5. 988 0.00149 
1024 11.41 0.00.44 
AMMONIA. 
v a Coustant. 
8 1.35 0 ONS 
2 2 65 0.00:8 
128 5.33 0.0023 
256 7.54 0.0024 
TRIPHENYLMETHANE. 
u Constant. 
8 0.0069 
32 0.075 
64 0 0076 
256 0.0074 


The Ostwald dilution law deduced 
above, seems to hold fairly well for the 
above substances. Ostwald applied the 
law to more than two hundred organic 
acids, and Bredig applicd it to a large 
number of organic bases; and it held 
satisfactorily for nearly all of these 
substances. The conclusion might be 
drawn from these facts that the law was 
of universal application, but it should be 
observed that the above compounds, or- 
ganic acids and organic bases, are all 
weakly dissociated substances, as com- 
pared with inorganic substances. It 
might be that the law would hold for the 
weakly dissociated compounds, and not 
hold for the stronglv dissociated acids, 
bases, and salts. This has, indeed, been 
found to be the case. The law of Ostwald 
does not hold for a single strongly disso- 
ciated substance. 

The question is what is to be done? 
We have a dilution law for the weakly 
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dissociated compounds, but we can not 
discard the strongly dissociated com- 
pounds—the most important substance, 
by far, from a chemical standpoint. For- 
tunately, this is not necessary since the 
following discovery was made. 
“Rudolphi,* from a study of the con- 
ductivity of solutions of silver nitrate of 
varying concentrations, discovered a new 
relation which obtains for the strongly 
dissociated compounds. If we represent 
the volume by v and the constant by c, 
as above, he found that when he applied 
the Ostwald equation to solutions of sil- 
ver nitrate, he obtained the following 
values: 
For v = 16. == (), 26. 
For v= 64, c=0.13. 
For v = 256, c= 0.065. 
A glance at these figures will show that 
a real constant would be obtained, if the 
valnes of c were multiplied by the square 
root of v in each case; thus: 
0.26 X y TE = 0.13 X y i4 = 
0.065 X 4/256. 
We must then substitute for v, in the 
Ostwald expression, the square root of v 
when it becomes : 


9 


. 


i 4) V9 em CONStant. 
Rudolphi applied his equation to be- 
tween fifty and sixty strongly dissociated 
compounds, and the values found for c 
approached a constant. While marked 
deviations are not wanting, yet Rudolphi’s 
expression applies as well to the strongly 
dissociated electrolytes, as that of Ostwald 
to those which are less strongly dissoci- 
ated, as the organic acids and bases. This 
will be seen from the following examples: 


Hyd ochloric Potassium Potassium 
Acid. Sulphit- . Acetate 

v c v o v e. 

2 4.36 2 0.453 2 1.24 

4 445 8 0.454 100 1.19 

8 5.18 32 0.455 1.00 1.18 

16 5.13 12S 0.544 10.000 1.03 


The Rudolphi expression is, of course, 
purely empirical. The physical signifi- 
cance of the y/ y is thus far entirely un- 
explained. One or two modifications of 
the Rudolphi formula have been proposed, 
but these are also empirical, and can not 
be regarded as essentially in advance of 
the original.” 

We have, then, one dilution holding for 
the weakly dissociated electrolytes and an- 
other applying to the strongly disso- 
ciated compounds. The dilution law of 
Ostwald, which applies to the weakly dis- 
sociated compounds, has a rational basis, 
as we have seen; being deduced from an 
equation for a dissociating vapor, which 


* Ztschr. phys. Chem., xvil. 385. The above paragraph 


is quoted fro , k ; A 
147.148. m Theory of Electrolytic Dissociation, Pp. 
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was established not only empirically by 
direct experiment, but which has also 
been deduced thermodynamically. The 
physical significance of this law is per- 
fectly apparent, but not so with the dilu- 
tion law of Rudolphi, which applies to the 
strongly dissociated compounds. It has 
been established only by experiment, and 
is, therefore, purely empirical. Its rela- 
tions to other things are not known, and 
we have no idea what is the physical sig- 
nificance of the square root of v in this 
expression. It, however, seems to fit the 
facts in the cases of strongly dissociated 
substances, and we may some day learn its 
significance. 

These dilution laws are not simply 
wide-reaching generalizations, which em- 
brace a large number of facts; as impor- 
tant as such generalizations always are; 
but they have a special significance. The 
numerical values of the constants for dif- 
ferent substances give us a world of in- 
formation about these compounds. The 
chemical activities of compounds are pro- 
portional to these constants. The full 
significance of this relation may not ap- 
pear at first sight. Its importance will 
become apparent from the following con- 
siderations. By the chemical activity of 
a substance we mean its power to enter 
into chemical combinations with other 
substances, how it will behave in pres- 
ence of other compounds, what reactions 
it will effect and the velocities with which 
such reactions will take place; in a word, 
the entire chemical nature and conduct of 
a substance. All this is given at once by 
the value of the “Dissociation constant” 
of the substance, obtained from the dilu- 
tion laws which we have just been con- 
sidering. From such facts we can see the 
real significance and importance of the 
dilution laws, as expressing the relation 
between the dilution of the solution and 
the dissociation of the dissolved substance. 

THE IONIZING POWER OF HEAT. 

We have dealt thus far with electrolytic 
dissociation as taking place only in solu- 
tions of certain substances in certain sol- 
vents. A question which has thus far been 
unanswered is, what effect does rise in tem- 
perature have on the amount of the elec- 
trolyte which is dissociated? This ques- 
tion ig made all the more prominent by 
the well-known fact that heat dissociates 
the vapors of many compounds like am- 
monium chloride, phosphorus penta- 
chloride, ete. ; and we have just pointed out 
a relation (Ostwald dilution law) between 
this dissociation into molecules by heat 
and electrolytic dissociation into ions by 
solvents like water. 

An investigation on the effect of tem- 
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perature on electrolytic dissociation in 
aqueous solutions has been carried out by 
Douglas and myself* during the past year, 
and the result has been to show that be- 
tween 0 degree and 35 degrees—the lim- 
its of the investigation—temperature has 
little or no effect on dissociation in solu- 
tion. 

We might conclude from the above fact 
that heat has no power to break molecules 
down into ions, but such a conclusion 
would not be justified. We must first 
study the effect of heat alone, when there 
is no solvent present. To do this we must 
heat the dry compound, perhaps, to its 
fusion point, to see whether in fused 
electrolytes there is any evidence of the 
presence of ions. The result can be 
stated ina word. Many electrolytes, when 
fused, conduct the current to a very con- 
siderable extent. Some of the compounds 
thus far studied are sodium, and calcium 
chlorides, potassium bromide and iodide, 
pottasium, ammonium, and silver nitrates, 
etc. The evidence is perfectly clear that 
heat, as well as solvents, can ionize mole- 
cules; a. e., ean effect electrolytic disso- 
ciation. 

WAYS IN WIHCH IONS ARE FORMED. 

This rather long chapter will be con- 
cluded with some account of the different 
ways in which ions are formed from 
molecules. The conclusion to which one 
would be lcd at first, from a general study 
of the whole subject, is that ions are 
formed from molecules in only one way— 
a molecule, under certain conditions, 
breaking down into an equivalent number 
of cations and anions. While this is the 
method most frequently followed in elec- 
trolytic dissociation, it is by no means the 
only method. That this method may be 
more clearly understood, and for the sake 
of comparison with other methods, a few 
examples of dissociation by this method 
are given: 

+ — — 

HCI =H+Cl NaOH ENa +O0H 

HNO, =H+NO, NH,OH=Nil, 40H 

H,80,=l-+HS0, BaON),=Ba +0H+0H 

HS0, =1i+80, 

Kol =K +01 

+ = 
K,S0, =K +K+s0, 
BaCl, = ba + CI+ Cl 
CuSO, = Cu + S0, 

These examples, of acids, bases, and 
salts, suffice to illustrate the principle, 
which is exemplificd whenever these com- 


pounds dissolve in a strongly dissociating 
solvent like water. 


eas Ca: 


* Results will soon appear in American Chemical 
Journal. 
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Another entirely different method of 
ion formation is exemplified when an atom 
takes a charge from an ion, becoming itself 
an ion, the original ion becoming an atom. 
This takes place when a metal like zine 
is brought in contact with a solution of 
a salt of another metal like copper. The 
copper which is in the ionic state gives 
up its charge to the zinc, becoming itself 
an atom, while the zinc atom, having 
taken the charge from the copper, becomes 
an ion. This mode of ion formation 
would be expressed thus: 


++ = ++ = 
Cu + SO, + Zn = Zn + SO, + Cu. 


There is no change whatever in the 
anion. It remains in the solution after 
the reaction, in exactly the same condi- 
tion as before. The copper ion gives up 
its charge to the zinc and is precipitated 
as metallic copper. This mode of ion for- 
mation explains all those chemical reac- 
tions in which one metal precipitates 
another metal from its salts. All that 
takes place in such reactions is the trans- 
fer of the electrical charge from the 
metal which is precipitated to the metal 
which passes into solution in the ionic 
state. 

A third mode of ion formation differs 
fundamentally from the two modes just 
considered: One substance passes from 
the atom into a cation, another substance 
at the same time passing from the atom 
into the corresponding anion. The ex- 
ample of this mode of ion formation 
which is usually cited, is the solution of 
gold in chlorine water. Metallic gold in 
the presence of water does not form ions 
to any appreciable extent, and chlorine 
in the presence of water does not form 
ions to any appreciable extent. If metal- 
lic gold and ordinary chlorine are brought 
into the presence of water simultaneously, 
the gold passes over into the cationic con- 
dition and the chlorine forms an equiva- 
lent number of anions, in the sense of the 
following equation: 


H+ = a 5 
Au + Cl + Cl + Cl = Au 4+ Cl + C1+0l. 


We have thus an insight into the mech- 
anism of what takes place in a reaction 
which was hitherto simply described as 
the “solution of gold in chlorine water,” 
which was, of course, simply renaming 
the phenomena. This is another of the 
many examples of the way in which the 
theory of electrolytic dissociation has 
thrown light on chemical problems. We 
may look upon the reaction thus: The 
neutral gold takes positive electricity 
from the neutral chlorine, becoming posi- 
tively charged, while the chlorine having 
lost positive electricity is no longer elec- 
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trically neutral, but becomes negatively 
charged. 

The fourth and last mode of ion for- 
mation is in a certain sense the most im- 
portant, in that it deals with many of the 
phenomena in chemistry which are re- 
ferred to as oxidation and reduction. An 
ton takes on an additional charge of elec- 
tricity, converting an atom into an ton 
with the oppostte charge. This is very 
simply illustrated by the case of ferrous 
chloride and chlorine. Ferrous chloride 
in the presence of chlorine becomes fer- 
ric chloride, in the sense of the following 
equation : 


fe +Cl+ 614 Cl—Fe + G14 614 G. 

The ferrous ion with its two charges 
takes up a third charge and becomes 
a ferric ion; at the same time converting 
a chlorine atom into a chlorine ion. This 
will be recognized at once as an example 
of what in chemistry is known as oxida- 
tion. The terms oxidation and reduc- 
tion in chemistry are used in two senses. 
They mean the addition of oxygen or the 
addition of hydrogen. They are also used 
in an entirely different sense, as meaning 
the increase or decrease of the valence of 
a substance, and since we now deal with 
valence in terms of Faraday’s law, and 
mean by it the number of charges upon 
the ions, oxidation means simply the in- 
crease in the number of charges upon the 
ion, and reduction a decrease in this num- 
ber. 

Using oxidation in this latter sense we 
see that the above mode of ion formation 
is an example of it; ferrous iron with 
two positive charges passing into ferric 
iron with three positive charges. Reduc- 
tion is, of course, exactly the reverse proc- 
ees; 7. e., the removal of some of the 
charges already present upon the ion. 

We have, then, in this mode of ion for- 
mation a physical explanation of what 
takes place in oxidation and reduction 
reactions, when these terms are used in 
the second of the two senses referred to 
above. 

The above four include all the modes 
by which ions are formed from molecules. 
If we study them carefully in their bear- 
ing on chemical reactions in general, we 
ahall see that they furnish a physical basis 
for a large number of reactions, whose 
meaning was hitherto entirely concealed. 

In the light of what has thus far been 
brought out in these papers, we should 

in to see the importance of the theory 
of electrolytic dissociation as applied to 
chemical phenomena. In the following 


chapter the bearing of this and other 
neralizations on a strictly electrochem- 


ical problem will be pointed out. 


ELECTRICAL REVIEW 


Electrical 


Patents 


Another patent which has been pur- 
chased by the General Electric Company, 
covers a current-collecting device de- 
signed especially for conveying heavy 
currents to shafts or similar large bodies 
having a slow speed of rotation in pro- 


CURRENI-COLLECTING DEVICE. 


portion to the amount of current to be 
transmitted. In collectors of this kind, 
much trouble has been experienced in 
providing sufficient contact surface for 
applying the brushes of the collector-rings 
thereto with a sufficient degree of press- 
ure. The inventor, who is Mr. Walter S. 
Moody, of Schenectady, N. Y., claims 
that the present apparatus overcomes all 
of these difficulties. It is constructed 
substantially as follows: The collector- 
ring support, made of two semi-circular 
segments, is secured to the shaft or body, 
suitable insulating material, however, 
being arranged between the same. The 
collector-ring is fastened to this support, 
and comprises a plurality of segments or 
blocks or carbon or graphite, or a mix- 
ture of both which provide for the proper 
lubrication of the parts. A cast-iron 
yoke is secured to a suitable support, 
and this yoke surrounds the collector-ring, 
but is spaced therefrom. A contact-ring 
is sprung upon the carbon collector-ring 
and is secured to the yoke by S-shaped 
springs. The ends of this contact-ring 
are separated a slight distance, but are 
vieldingly forced together by a pair of 
blocks connected by means of a bolt and 
a spring. Current is supplied to the con- 
tact-ring by leads which are attached to 
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the yoke. By this means it will be seen 
that the entire periphery of the collector- 
ring is in engagement with the contact- 
ring, and thus a large surface of contact 
is assured. 

A new electric furnace especially fitted 
for the reduction of sodium compounds 
has been patented by Mr. Alfred H. 
Cowles, of Cleveland, Ohio, who has as- 
signed his interest to the Electric Smelt- 
ing and Aluminum Company, also of 
Cleveland. The furnace proper may be 
constructed in the ordinary manner with 
the electrodes and feed chute, the main 
walls, however, being of porous carbon 
so as to be permeable to permit gases or 
vapors passing therethrough from the 
furnace chamber. Enclosing the porous 
carbon walls is a metallic double-walled 
jacket, the space between the walls and 
the jacket forming a condensing cham- 
ber, and the jacket being constructed to 
permit of the circulation of water there- 
through. The operation of the furnace is 
as follows: Aluminate of soda with coke 
or carbon is charged through the hopper 


ELECTRIC FUKNACE, 


into the. furnace, in which it is fused, 
thereby causing the sodium to distill off 
rapidly along with the carbonic oxide 
produced by the reduction of the oxide 
of aluminum. These gaseous products 
readily pass through the porous carbon 
walls into the condensers, being strained 
from dust in their passage by the walls. 
The vapor of sodium is immediately con- 
densed when it comes into contact with 
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the comparatively cool surface of the 
jacket, whereupon it may be drawn off 
in liquid form, while the carbonic oxide 
after being condensed passes off through 
a suitable outlet pipe. 

Attempts are being made to devise an 
cficient and practical reciprocating elec- 
tric motor which can be operated by 
polyphase alternating currents. In this 
line it has been proposed to so construct 
a cylindrical electromagnetic motor or 
engine that longitudinally-shifting mag- 
netic fields produced therein by means 
of polyphase currents may be alternately 
reversed in direction by means of switch- 
ing devices operated by the generator 
which supplies the current to.the motor, 
and thus effect a reciprocatory movement 
of the secondary member or armature. 
Such an arrangement is unsatisfactory, 
because the reversals of the magnetic 
fields are dependent upon the speed of 
the generator, which in practice is sub- 
stantially constant, and are therefore ef- 
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from a two-phase generator, while. those 
of the other set are connected in series 
to conductors which are supplied with 
currents in quadrature with those sup- 
plied to the other conductors. By this 
means it will be seen that a longitudi- 
nally progressive magnetic field is pro- 
vided, this field being reversed by means 
of two switches secured to a sliding rod 
which is connected to pivoted levers ar- 
ranged to be operated by the reciproca- 
tion of the secondary member slidably 
located within the metallic shell. This 
secondary member is in the form of a 
evlindrical body which may be either solid 
or built up of metal rings or plates sup- 
ported upon a rod or shaft, the rod or 
shaft being journaled in the end-plates 
of the casing. The machine, as thus de- 
scribed, is well adapted for drills and 
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RECIPROCATING ELECTRIC MOTOR. 


fected without regard to the natural 
vibratory period of the secondary member 
or armature, in which case the secondary 
member will not start up from a state 
of rest unless its natural vibratory period 
is the same or approximately the same as 
that of the reversals produced by the gen- 
erator-switching devices, and in practice 
this is a condition extremely difficult to 
secure. Mr. Ralph D. Mershon, of New 
York city, has invented what he considers 
a decided improvement in these machines, 
and the Westinghouse Electric and Manu- 
facturing Company has purchased the 
patent obtained thereon. In his motor, 
the primary member consists of a metal- 
lic shell provided interiorly with a lami- 
nated iron core having annular grooves or 
recesses, in which are located the mag- 
netizing or ficld coils. These coils are 
alternately divided into two sets, one of 
which is connected to conductors which 
sre supplied with currents of one phase, 


trip hammers or any other tools to which 
it is desired to impart a reciprocating 
motion. When employed for drilling pur- 
poses, however, it is desirable that an in- 
termittent rotation be given between the 
successive strokes, in order that the chisel 
may strike the material operated upon 
at different angles. To this end, one por- 
tion of the primary member is provided 
with a laminated core constructed to 
form a rotary magnetic field. The cor- 
responding end of the secondary element 
has longitudinal conducting bars or rods, 
in order that a rotary movement may be 
imparted to the plunger when any part 
of it is in the rotating magnetic field. 
Any of the well-known forms of winding 
may be used in connection therewith. By 
this means it will be seen that when the 
secondary member returns after a stroke 
it will be given a slight rotary movement 
before the next longitudinal movement 
takes place. 
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In order to avoid excessive production 
of eddy currents in armature or other con- 
ductors, such conductors are frequently 
built up of a large number of strands or 
wires twisted together like the strands of 
a rope or cable. This construction is ob- 
jectionable, both on the ground of ex- 
pense and for the reason that the amount 
of metal comprised within a given cross- 
sectional area of the conductor is con- 
siderably less than where the conductor 
is solid. This latter objection assumes 
considerable importance in the construc- 
tion of armatures and dynamo-electric ma- 
chines in which it is desired to crowd as 
much copper as possible in the given 
space. Mr. Edward D. Priest, of 
Schenectady, N. Y., has been giving some 
attention to the matter and has finally 
evolved a method which does away with 
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ARMATURE CONDUCTOR. 


the objectionable features, and at the same 
time has the advantage of the twisted 
strands. The patent he has obtained 
thereon has been purchased by the Gen- 
eral Electric Company. His idea is to 
make the strands of flat sheet metal strips, 
which are doubled longitudinally with 
the exception of their points of inter- 
section or crossing. At this point the 
single thickness is left so that there will 
be no bulging, but a smooth, level sur- 
face will be maintained. In carrying out 
the construction, the flat strip or blank 
is cut half way through from one side, 
and half way through from the other, the 
distance between the two cuts being sub- 
stantially equal to the width of the strip. 
The strip is then folded longitudinally 
from the opposite sides with the excep- 
tion of the portion between the cuts. As 
a result, the folded portions are offset 
from each other, and extend in opposite 
directions from the unfolded pieces. 
These unfolded pieces form the point of 
crossing, and as it has the same cross- 
sectional area, there is no danger of heat- 
ing at this point. 

Three-phase current is going to be 
used on a comparative long French line 
—that which runs from Grenoble to 
Uriage, and which now works with steam 
traction. The necessary energy, at a 
pressure of about 30,000 volts, will be 
taken from the works situated on the 
Laffrey lakes. If this scheme meets with 
success, other lines of the district will be 
transformed in the same manner. 
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A Combined Railway and Lighting 
System in Switzerland. 


The Alstaetten-Berneck Electric Railway and the Electric Lighting of Alstaetten, in the 


low is an example of a mixed sys- 

tem—traction and lighting—which 
seems worth while to describe because it is 
a model of its kind—a kind which, it is 
thought, will become more general in smali 
places where analogous conditions are 
found. 

Much difficulty has been caused in the 
direction of the Central Switzerland rail- 
ways by the number of trains of a local 
class required in the Rhine valley district. 
In spite of all that have been put on, thé 
service is not sufficient for the increasing 
traffic, for example, between the small 
town of Alstactten and the villages of 
Herbrugg and Berneck (see Fig. 9), in 


T HE INSTALLATION described be- 


Northeast Portion of Switzerland. 


By Enrico Bignami. 


suspension of service it was decided to put 
in an auxiliary steam plant to take care 
either of a failure of the water supply or 
of such increment of travel as might be 
expected, on market days for example. 
The Oerlikon Company was given charge 
of the entire installation. 

For the reasons mentioned above the 
installation was divided into two parts, a 
water-power plant at Weidest and a steam 
plant at Schönthal, with the water- 
power station at Weidest. The water 
power necessary for this plant is taken 
from a brook known as the Brendenbach 


and from the Ebenackerquelle. To im- ` 


pound the waters of the brook, a rectangu- 
lar reservoir of masonry was constructed, 


Fra L.—IMPOUNDING RESERVOIR FOR THE ALSTAETTEN STATION. 


the canton of St. Gallen, which is one of 
the busiest districts in Switzerland. For 
some time the need of a railway connect- 
ing these three localities has made itself 
felt. Since much water power was to be 
had in the neighborhood of Alstaetten, the 
construction of a tramway with electric 
traction was indicated, and a company un- 
dertook the construction and exploitation 
of the line and also of the electric light- 
ing of Alstaetten. In order to avoid any 


having a capacity of 1,200 cubic yards 
(Fig. 1). From this reservoir a pipe 10 
inches in diameter and 1,800 yards long 
leads the water to the turbines. The water 
pressure at the wheels is 225 pounds per 
square inch and the total height of the 
fal] 492 feet. The quantity of water avail- 
able, which is exceedingly variable, aver- 
ages 55 litres per second, and may well be 
judged from the view of the brook shown 
in Fig. 2. The waters of the Ebenacker- 


quelle are taken at a distance of about 
1,500 feet from the central station. These 
are caught in a reservoir of 300 cubic 
yards capacity, and led to the turbines 
through a cast-iron pipe one foot in diam- 
eter. The total fall is 320 feet and the 
quantity of water is very constant at 70 
litres (about 17 gallons) per second. 
About a mile from the centre of Alstaet- 
ten is the building of the power plant. 


Fie. 2.—Takt BreNDENBACH 


Of the two wings of the building one con- 
sists of an old dwelling-house and the 
other of a brick annex. This quaint build- 
ing is shown in Fig. 3. The ground floor 
is entirely given over to the machinery 
installation, while the second story is used 
for lodgings for the personnel of the 
plant. Two water-power units are in- 
stalled in this building, together with the 
switchboard. 

The unit worked by the spring water 
consists of a 100-horse-power turbine, 
running at 600 revolutions per minute, 
and direct-coupled to an alternator. The 
second unit, driven by the Brendenbach, 
consists of a high-pressure turbine of 70 
horse-power, running at the same speed 
and direct-coupled with a direct-current 
dynamo. The turbines are of the horizon- 
tal-axis type and are furnished with auto- 
matic regulation. This is intended to 
deaden the violent shocks caused by quick 
variations in the flow of water in the long 
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pipes. Elastic couplings are used between 
the dynamos and the turbines. Single- 
phase current at 2,100 volts is generated 
for lighting, the secondary being fed on 
a three-wire system with 120 volts on each 
side, while the standard pressure of 600 
volts is maintained for the railway service. 


The alternator is of the inductor type, 
built by the Oerlikon Company, and gen- 
erates current at 50 cycles per second at 
2,100 volts. Both the field and armature 
windings are fixed, the inductor alone 
rotating. In Fig. 4 is shown the interior 
of the generating station, showing both the 
alternator and the direct-current gener- 
ator. 

‘he direct-current machine is of the 
ring type, four poles, compound-wound, 
and presents no points of particular in- 
terest. The switchboard consists of two 
panels, one for the generator and the other 
for excitation, and carries all the appara- 
tus and measuring instruments necessary 
for the service of the two machines. The 
lighting of the building is 80 arranged 
that it may be fed from the other power 
station in case of accident. 

SCHONTHAL POWER STATION. 

The reservoir steam station situated at 
Schönthal, about a mile from the station 
described above, consists of a single one- 
story building, containing all the neces- 
sary apparatus. It is shown in Fig. 5. 
In this station arc situated two generators 
operated by a steam engine of the “Loco- 
mobile” type, having two flywheels, one 
working each of the generators. This 
curious engine and boiler combination 18 
shown in Fig. 6. The boiler is worked 
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at a pressure of 135 pounds to the square 
inch and the machine develops 50 horse- 
power when working at 120 revolutions 
per minute. The engine is compound, 
the high-pressure cylinder being provided 
with valves of the Frisch system. 

The two generators are so arranged that 


i 
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chine, should this be desirable. 
switchboard takes care of both machines 
and the outgoing circuits, both for power 
and lighting. A necessary feature is a 
pair of phase lamps for coupling the sin- 
gle-phase machines in the two stations, 
when this is desirable. There is also upon 
the switchboard a reverse-current circuit- 
breaker to be used when the apparatus is 
feeding storage batteries, to avoid the dy- 
namo being “motored.” Circuit-breakers 
are placed in the outgoing feeders together 
with the totalizing wattmeters, etc., and 
an ohmmeter by which the condition of 
the insulation of any circuit may easily be 
read. 

Upon the tramway circuit is connected 
a battery of 300 clements of which 270 
are normally in circuit, the others acting 
as end-cells. The battery is of 60 ampere- 
hours’ capacity on a one-hour discharge, 
but can withstand a discharge of 120 
amperes for ten minutes, and even of 180 
amperes for a few seconds. 

OPERATIONS OF THE TWO STATIONS. 

The Schénthal installation, which serves 
as a reserve plant, is employed when the 
water power at the Weidest installation 
is not sufficient, also during days of heavy 
traffic (market days). It is readily evi- 
dent that a number of combinations of the 


Fig. 4.—INTERIOR OF THE ALSTAETTEN POWER-HOUSE. 


their axes coincide and may be coupled if 
desirable. This arrangement and the 
switchboard are shown in Fig. 8. The al- 
ternator is of the type known as self- 
excited. Upon the shaft of the direct-cur- 
rent machine is a fast and loose pulley, 
permitting the engine to drive the gener- 
ator without turning over the railway ma- 


two stations in the line are possible. 
One of the most interesting is when it is 
desired to feed railway lines heavily. The 
alternator at the Schénthal station may be 
driven from the other alternator as a 
synchronous motor, and itself drive the 
railway generator at Schénthal. This can 
be done without starting the steam plant 
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by bringing the machine up to synchro- 
nism, using the railway generator as a 
direct-current motor driven from the bat- 
tery of accumulators for this purpose. 


THE ALSTAETTEN-BERNECK RAILWAY. 


The line which runs from the railway 
station at Alstaetten to the hotel at Ber- 
neck is 11.6 kilometres (7.2 miles) long 
and follows the state road. The maximum 
grade is 5.2 per cent, while the medium 
grade is 1.4 per cent with curves having a 
minimum radius of 80 feet. The gauge is 
one metre and automatic switches are 
used throughout. The overhead trolley 
system is used, the rails being bonded with 
copper Wire one-quarter inch in diameter 
for a return circuit. The trolley wire is 
eight millimetres (about three-eighths 
inch) in diameter and is swung from gas- 
pipe side brackets attached to the poles. 
This wire is divided into two separate 
sections fed from the Schénthal switch- 
board. No feed wire is used. 
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Seven motor cars of the type shown in 
Fig. 7 are used, these being mounted on 
very solid trucks built up of steel shapes. 
The front part of the brake is curved to 
form a snow-plough, and in front of each 
wheel is carried a brush. Screw brakes 
are used, operated from either platform. 
The cars seat 30 passengers, and each is 
divided in two compartments, one of which 
is for smokers. The cars were built in 
Niirenberg. Six of the cars are furnished 
with 18-horse-power motors, and each is 
lighted with six incandescent lamps. The 
seventh car is provided with two motors, 
so it can be used with a trailer if this be- 
comes necessary. In Fig. 7 is shown a 
method by which the mail is delivered 
between the two towns, the small truck 
attached to the back of the car being the 
mail wagon. A car shed with a capacity 
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Fia., 7.—MotTor CARS OF THE ALSTAETTEN-BERNECK RAILWAY. 


of cight cars is provided at one end of 
the line. 

According to the season of the year 
from 16 to 21 trips are made daily in each 
direction, between six o'clock in the morn- 


ing and nine o’clock in the evening. Each 
trip is divided into eight sections for col- 
lecting fares. In any one section the 
price is 15 centimes (three cents); for 
each following section the price of 
five centimes (one cent) additional is 
charged. The whole plant cost, complete, 
about $110,000, or without central sta- 
tions a total cost of $9,200 per kilometre 
or $7,200 per mile. In 1900, 464,651 pas- 
sengers were carried and a net earning 
of 16,446 francs, or over $5,000 was 
shown. 


ELECTRIC LIGHTING AT ALSTAETTEN. 


Single-phase alternating current at 
2,100 volts and 50 cycles generated at 
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either station is used for lighting the town 
of Alstaetten. The transformers are all 
in the Schönthal station, whence the 
three-wire low-tension network has its 
point of departure. All of the secondary 


wiring is overhead, 1,200 lamps being 
A meter system of 


connected with it. 
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Electrical Progress in Greece. 

It is expected that the facilities for 
communication in Greece will, in the near 
future, be on a level with those of any 
other European country. The Greek Elec- 
tric Company, otherwise known as the 
Thomson-Houston Company, established in 


Fic. 8.—DYNAMO8 AND SWITCHBOARD IN THE SCHONTHAL STATION. 


charge is used, and lamps as small as 
five candle-power are burned. The price 
per kilowatt-hour ranges from 50 centimes 
to 34 centimes (10 to 6.8 cents). 

This interesting little installation for 
railway and lighting showed a good profit 
on the investment made in it during last 
year and is exhibiting a constantly in- 
creasing carning power. 
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Sugar Produced by Electrolysis. 


M. Dupont has been conducting some 
interesting experiments in the electro- 
lytic production of sugar. The electro- 
lyzer consists of a wooden trough which is 
divided into three compartments by means 
of porous partitions of porcelain, asbestos 


or parchment paper. Metallic plates are 
used for the electrodes, and they vary ac- 
cording to the object to be obtained. They 
may be composed of platinum, aluminum, 
lead, zine, ete. In order to obtain sugar 
from cane or beet juice, the saccharine 
fluid is placed in the central compartments, 
and the end compartments are filled with 
water. Under the influence of the cur- 
rent, the albuminoid substances of the 
juice coagulate and precipitate, and the 
salts are decomposed. The juice becomes 
clear, limpid and colorless, and no longer 
contains anything but sugar and some 
traces of organic matter. There seems to be 
osmosis through the partitions. In the end 
compartments accumulate the soda, potas- 
sa and ammonia. It is not certain that 
the process can be used commercially. It 
is probable that it will in time become 
useful for work on a commercial scale. 
It is useful now for analysis. 
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1898, with a capital stock of 10,000,000 
drachmas ($1,250,000), of which 5,000,- 
000 drachmas ($625,000) is paid up, is 
now completing in Patras the first elec- 
tric street railway in Greece, and in fact 
in the East. The same company operates 
the gas company of Patras, the electric 
light plants of Athens and Piræus, and 
of four or more other cities, and is now 
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negotiating with the Athens-Pirzus Street 
Railway Company to supply motive pow- 
er from a central electric station at 
Phalerum, near Athens. This proposed 
power station, if constructed, will be on 
a scale sufficiently large to supply power 
for manufacturing purposes, as well as 
for the lighting of Athens, Piræus, and 
Phalerum. It is also current rumor that 
the Franco-English company, already 
organized to construct a broad-gauge rail- 
road through the north of Greece to 
Athens, will soon begin operations. The 
completion of this road will connect 
Greece with the north of Europe by rail, 
and trains will be run from Paris to 
Athens direct via Constantinople. 

The street railway in Patras will be 
similar to that found in general use in 
France and Italy. The road has been 
constructed entirely of iron and with con- 
siderable dispatch. The motive power 
will be furnished by gas motors of Ger- 
man construction. The steel rails are 
from Belgium, while from the United 
States there will come—from the Gen- 
eral Electric Company of New York— 
the material for the aerial line, insulators, 
circuit brakes and car motors; and— 
from the John G. Brill Company—the 
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trucks for the cars. The main stem of 
the road is constructed the length of the 
city, parallel with the sea, and extends 
some distance beyond the city limits, to 
a point suitable for coffee-houses and 
baths. Business men generally believe 
the road will prove of great benefit to the 
city, but are skeptical as to the results to 
the company. It will probably be some 
time before the road will become a pay- 
ing investment. 
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ELECTRICAL REVIEW 


The Chambly-Montreal 
Power Transmission. 


An Important Medium-Distance High-Tension Two-Phase Transmission Line in Canada. 


of Montreal, in Quebec, the historic 
village of Chambly is situated at a 
point where the Richelieu River, the out- 
let of Lake Champlain, descends in a series 
of rapids and furnishes an abundant and 
unfailing supply of water power. Ever 


[> G south and somewhat to the east 


tically constant the year through at Cham- 
bly, and, while the fall is low, the volume 
of water is large and it has been compara- 
tively easy to erect works to develop a very 
considerable energy at the falls, all of 
which is available for use in the thriving 
city of Montreal, 17 miles away. 


TWELVE-THOUSAND-VOLT, Two-PHASE, 2,000-KILowATT DYNAMOS IN THE CHAMBLY STATION. 


since the days when the ill-fated army of 
General Burgoyne made its winter quar- 
ters at Chambly previous to the march 
along Lake Champlain to defeat and sur- 
render at Saratoga, mills had been at work 
using the water power of this river in the 
manufacture of flour, and, in later years, 
of textile fabrics. On account of the pecu- 
liar conditions surrounding the watershed 
of Lake Champlain the power is prac- 


In order to utilize the water power a 
dam of solid concrete, strengthened by an 
admixture of iron tie rods, was built across 
the river, a middle section running up- 
stream and giving the whole structure 
somewhat the appearance of the letter N. 
In the lower part of this dam was built 
the power-house, integral with the con- 
crete structure of the dam itself, and one 
of the first of the modern type of sub- 
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merged turbine power-houses which are 
now becoming rapidly more plentiful. The 
head of 31 feet is almost equally divided 
between a pressure head on the submerged 
wheels and the fall obtained in the draught 
tubes leading to the tail-race below. The 
illustrations give a better idea of the gen- 
eral plan of the power-house buildings 
and the dam and of the method of mount- 
ing wheels and dynamos together on a sin- 
gle shaft than can any description. 

Each set of wheels working together as 
a unit is mountea on top of its draught 
tubes in a chamber formed in the solid 
concrete, four wheels, having runners 48 
inches in diameter and alternately of the 
right and left-hand pattern, being con- 
nected to each shaft. In the preliminary 
equipment, with which the plant was opened 
for service some four years ago, there were 
included four 2,000-kilowatt Stanley al- 
ternators, of the inductor pattern, giving 
quarter-phase current at 12,000 volts in 
each phase directly, and running at 153 
revolutions per minute. The frequency is 
66 cycles per second. In addition to these 
there were two direct-driven exciters, each 
having its own separately controlled water- 
wheel and the usual switchboard combina- 
tion. At present a new installation is 
going in, the photographs distinctly show- 
ing the work of setting the new dynamos. 
These consist of four generators of 2,200- 
kilowatt capacity each, built by the Cana- 
dian General Electric Company, and each 
developing quarter-phase current at 2,200 
volts in each phase at the standard speed 
of revolution. These machines are of the 
revolving field pattern, the field coils being 
wound of copper scrap put on edgewise 
and bolted to a nickel-steel ring of gener- 
ous dimensions. As soon as these units 
are in operation the older machines will be 
rewound for the same tension and operated 
in parallel with the new ones. At pres- 
ent—that is, while the old equipment only 
is running—there are no transformers in 
this station except those necessary for 
station lighting and for the lighting of the 
villages of Chambly and Chambly Basin. 
When the new installation is complete 10 
transformers will be installed, each of 2,- 
750 kilowatts capacity, these machines be- 
ing of the Westinghouse air-blast pattern. 
It is intended to use these for stepping-up 
the current simultaneously to 25,000 volts 
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and to three-phase by the usual Scott ar- 
rangement, thus utilizing the higher effi- 
ciency of three-phase transmission for the 
line. 

A few more details of the power-house 
equipment may not be uninteresting. The 
exciters are each of the six-pole type, of 
140 kilowatts capacity, and give current at 
100 volts. The building is spanned by a 
Shaw crane, electrically driven, of 40 tons 
capacity, which is well shown in the in- 
terior view of the main power-house. The 
switchboard is of the type now so com- 
monly employed in high-tension generat- 
ing stations, in which all of the low-ten- 
sion apparatus and handles for governing 
the high-tension switches are mounted on 
a board of white marble, placed in an ele- 
vated gallery from which a view of the en- 
tire installation may be had, while the 
high-tension parts themselves are in an 
upper gallery entirely separated from that 
portion of the board which is handled by 
the operators. The lines leave the high- 
tension board in rubber cables which, like 
all the rest of the cable employed about 
the power station and transmission lines, 
was made by the Washburn & Moen Com- 
pany, of Chicago, and after passing 
through exit openings, made of glazed tile 
sewer-pipe corners, passes to a terminal 
house, whence the power-transmission line 
for Montreal emerges. 

The line is perhaps the most interesting 
feature of the Chambly-Montreal trans- 
mission. It is erected on two sets of cedar 
wood poles about 30 feet long, at present 
each cross-arm carrying one complete four- 
conductor line for the two-phase trans- 
mission system. At present there are 
three lines, making a total of 12 wires 
connecting the two points. The line is run 
on heavy white porcelain insulators, which 
are tested to 30,000 volts before being put 
in place, and No. 00 bare copper wire is 
used throughout on the acrial portion of 
the line. Unlike the majority of trans- 
mission lines, this one is composed of a 
considerable number of succeeding aerial 
and underground sections, as may be seen 
from the following table, giving the 
lengths and feet of each division of the 
line from the power-house to the receiving 
station in Montreal: 


Feet. 

Aerial ......- +s eee errete 5,400 
Submarine .....-+--++eee: 140 
Aerial ....-.-eeeeeee® .... 68,153 
Subway .....--eeee reece 9,200 
Aerial ....-eee eee eect eres vee 
Subway ..---eeeeeereereee Mee 
Submarine ....----+eeeee? Ay 
Subway ..---eeeeeeeescees D 

Total .... -> +: 87,619 


or 16.59 miles. 
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It should be stated that the sections 
marked “submarine” refer respectively to 
the crossings of the Richelieu Canal and 
the Lachine Canal in the city of Montreal. 
Along the length of the aerial line three 
strands of ordinary barbed galvanized 
iron fencing wire is strung, one being put 
at each end of the upper cross-arm and 
one strand on top of the poles. This wire 
is mounted on pony glass insulators, al- 
though it is grounded at every pole by 
means of iron wires connected with iron 
earth-plates buried under the foot of the 
pole, the grounding wires being protected 
by an iron pipe passing down the side 
of the pole. The insulators were adopted 
for reasons of mechanical strength, since 
the galvanized iron wire is apt to rust 
and break if attached directly to the 
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for two summers past the barbed wire has 
been the only protection which the line has 
possessed. Notwithstanding this it has 
gone through severe thunder-storms with- 
out the slightest trouble and even with- 
out the customary fireworks and disturb- 


ance at the terminals. Indeed, so well has 


barbed wire proved its case in this con- 
nection that the Royal Electric Company, 
of Montreal, which is the owner of the 
transmission line, has experimentally 
equipped two sections of its distributing 
network in Montreal with the same 
variety of protection, with the gratifying 
result that upon them no troubles have 
been had whatever with lightning during 
the past summer, while other portions of 
the network furnished with arresters of 
the ordinary types have been more or 
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ONE OF THE EXCITERS AT CHAMBLY. 


wooden cross-arms or poles. This con- 
struction on the aerial parts was decided 
upon, after some consideration and in the 
face of no little prediction of its failure, 
as the most efficient protection that could 
be had against lightning. 

Lightning storms in the valley of the 


St. Lawrence River, while perhaps not 


so frequent as they are in other climates, 
are sufficiently so to cause grave anxiety 
to central station managements, while the 
severity of the storms is marked. After 
some experience with the barbed wire all 
other forms of lightning protection what- 
ever that were in use on the transmission 
line were discarded and disconnected, and 


less troubled with lightning discharges. 
Near the terminal house at the Chambly 
end of the line is an arrangement whereby 
a load can be placed on one of the lines, 
for testing generators for example, by 


‚lowering metallic plates connected to the 


cables above into the tail-race. An in- 
teresting result which has followed every 
test that has been made so far with this 
apparatus has been the killing of a num- 


ber of fish in the tail-race as soon as the ~ 


current is turned on. 
One of the most interesting features of 


the transmission line is its crossing over 


the fine Victoria Bridge, connecting 
Montreal with St. Lambert, on the south- 
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REAR OF THE CHAMBLY SWITCHBOARD. 
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ern side of the St. Lawrence River. This 
bridge, it will be remembered, has lately 
been built to replace the historic tubular 
bridge—a kind of aerial tunnel—which 
was formerly regarded as a wonder of rail- 
way engineering. The new bridge is a sub- 
stantial steel truss structure having a dou- 
ble railway track, roadways and walkways. 
Its total length is 6,700 feet. Naturally 
it was considered important upon this 
bridge to protect the circuits most care- 
fully. The difficulty experienced on other 
bridges crossed by electric cables, both 
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plaster of paris, thus forming both a fire- 
proof protection in case of trouble with 
a short-circuit at a joint and a solid an- 
chorage for each short length of the cable. 
This construction has proved very satis- 
factory in practice, and no trouble at all 
has arisen from the bridge crossing. Itis 
proposed to install the new cables for the 
25,000-volt transmission on top of the 
bridge trusses. 

The present receiving station for the 
transmission line is the generating sta- 
tion of the Royal Electric Company, in 
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that it is situated below the water level 
of the near-by canal, and the water for 
cooling purposes is circulated by gravity 
through the transformers, the cold water 
entering at the bottom and leaving at the 
top as it is warmed by contact with the 
transformer oil. The most interesting 
feature of the station, however, is the use 
of synchronous motors operated directly 
by the incoming line current, these ma- 
chines being used. both for driving arc 
machines for street lighting at night, for 
working other machinery during the day, 
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by vibrations incident to the traffic on the 
bridge and from the creeping action of 
cables laid upon a structure which rises 
to a high point in the middle with grades 
down toward both ends, made the problem 
in many ways a serious and difficult one. 
A wooden box, 8 by 11 inches inside, was 
laid across the bridge and in this the 
cables were laid down, the sheaths for these 
sections of the cables being made of pure 
lead without tin alloy, this being less 
liable to exhibit crystalline fracture and 
other difficulties. At each joint of this 
cable the joint was solidly imbedded in 


Queen street, in Montreal. This station 
has been in operation since electric light- 
ing was first introduced in the Canadian 
city, and contains an exceedingly inter- 
esting collection of apparatus representing 
various degrees of engineering develop- 
ment. At present the bulk of the trans- 
mitted energy is received in a battery of 


oil-insulated water-cooled Stanley trans- 


formers, whence it is redistributed to the 
various working circuits about the city at 
2,200 volts in each phase, a two-phase 
transmission being adopted. An interest- 
ing feature of this transformer room is 


and running light with over-excited fields 
to compound out the induction factor of 
the line and bring up the power-factor of 
the system to unity. By this method the 
power-factor is kept normally as high a8 
96 per cent, the men at the switchboard 
having become very expert in regulating 
the field excitation of the balancing ma- 
chines in order to bring about the desired 
result. In the daytime one 750-kilowatt 
synchronous motor is ordinarily used for 
this purpose. 

Connected with this distributing sta- 
tion are about 125,000 16-candle-power 
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bars in the distributing station in Queen 
street. 

Work has just been begun upon a new 
distributing substation near the site of 
the present station, which will be a model 
of its kind when completed. The building 
will be about 175 feet square and one story 
m height, and will contain all of the 
transformer and distributing apparatus, 
including the necessary synchronous ma- 
chinery working as a dynamic condenser. 


: 
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It will be surrounded on all sides by a 


clear space of 75 feet, thus preserving it 
from dangerous contiguity to its neighbors 
in case of fire. It is hoped in a later issue 
to give an account of this fine substation 
and its contents. 

The accompany:ng load curves show the 
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incandescent lamps, 2,000 arc lamps and 
a total capacity of over 6,000 horse-power 
in motors. A large part of this power is 
furnished to the Montreal Street Railway 
Company, but a very considerable total 
is taken by induction motors operating 
various manufacturing establishments 
and used for a variety of power purposes. 
One of these is for pumping water 
for a section of the city, a 540-horse-power 
induction motor being used for this 
purpose. In starting these large induc- 
tion motors a friction clutch arrangement 
is used, permitting the motor to be started 
free, or else an auxiliary starting motor 
is used, these appliances being for the 
purpose of minimizing the heavy over- 
load currents noticed when induction 
motors are started underload. It should 
be said here that all of the generating ap- 
paratus at Chambly is run in parallel and 
that the motor and lighting service of 
the city is supplied from the same bus- 


ROYAL ELECTRIC CO. 
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evidence of a somewhat remarkable meth- 
od which has been in vogue for a year or 
more past in Montreal for steadying the 
total daily output. For motor service it 
has been found that contracts could be 
made with manufacturing establishments 
and others whereby the hours of work 
could be made to conform to the light-load 
hours on the station system, and that in 
summer both manufacturers and opera- 
tives were willing to work longer hours, 
while in winter shorter hours were prac- 
ticable, the motor load of factories going 
off before the lighting load of the evening 
begun. ‘The load curves, which were taken 
in different seasons of the year, show re- 
spectively average loads of 85 per cent and 
94 per cent of the maximum load, and this 
extraordinary result has been obtained en- 
tirely by concessions to manufacturers and 
other power users who were willing to 
regulate their hours of work in accordance 
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with the average demand of the city for 
power for all purposes. This result has 
been accomplished under the able manage- 
-ment of Mr. Philip G. Gossler, the gen- 
eral superintendent of the Royal Electric 
Company. The new work of changing 
over the installation to 25,000 volts is pro- 
gressing under the immediate supervision 
of Mr. Ralph D. Mershon, representing 
Mr. F. S. Pearson, consulting electrical 
engineer. The transmission line and sys- 
tem is one of the most interesting in Can- 
ada, if not in existence, and presents 
many points of extreme interest when it is 
considered that it is operated successfully 
and with satisfaction in the rigors of a 
Canadian climate and carries a large por- 
tion of the total lighting and power load 
of the largest city in the Dominion. 
HOW TO OVERCOME DANGER TO FIRE- 
MEN FROM ELECTRIC WIRES.* 


- o 


BY MORRIS W. MEAD. 


In running overhead high-potential 
wires in the business portions of most 
cities, there is too much carelessness 
in the arrangement of the circuits. Ex- 
perts of the large lighting companies, 
as a rule, know what is best and safest 
in the premises, but expense figures 
in the matter, and the superintendent 
who can construct the lines or run 
the plant the cheapest is too often the 
chosen one. For instance, a city lighting 
circuit, for street lighting, is too often 
run more like a circle, one side of it down 
one avenue or street, and then along an- 
other, then up a third or fourth street, 
with the other side of the circuit, so as to 
save a little wire in its construction, thus 
rendering it almost impossible to arrange 
switches so as to cut out properly the cir- 
cuit in case of fire. By this arrangement 
a switch only cuts out one side and does 
not properly open the circuit. The open- 
ing of both sides of the circuit at the same 
time is essential to cut off all danger. 

I believe all such electric light circuits 
should be run in parallel, and at regular 
intervals lead off to switches, and that 
such locations should benumbered and blue 
prints of every switch and location of every 
circuit prepared and kept on file at head- 
quarters of the fire department. These 
should all be carefully studied and gone 
over either with an expert of the local com- 
pany or with a competent city electrician. 
The firemen should even be trained and 
instructed in handling the switches, as 
well as in general electrical principles, 
so as to understand the easiest and 
safest manner of handling them in 
case of the emergency of a fire, as 
well as the difference in single and double- 
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pole switches. Every circuit should be 
labeled at regular intervals with the volt- 
age it carries, and all controlling devices 
should be made to correspond. Trolley 
wires can be arranged on the same prin- 
ciple, so as to be able to cut out at every 
1,000 to 2,000 feet, in crowded cities, 
and these places carefully marked and rec- 
ords placed on file at department headquar- 
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But in regard to trolley lines, all cities 
are not so built by nature as to make suc- 
cessful the underground trolley system. 
While New York city and Washington 
might successfully do this, yet I would 
doubt its feasibility in Pittsburgh or cities 
situated where there are so many hills or 
extensive raise in rivers, which sometimes 
cover the lower lands. 
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ters in every well-regulated department. 
Especially in the larger cities, one or two 
electricians should be attached to the fire 
department and go to all fires with the 
first district, just to assist in handling the 
matters as above.outlined, as well as, in 
the meantime, to instruct the members of 
the department in self-protection from 
high-potential currents. 

Next, one of the best remedies is for 
cities to compel all wires to be placed un- 
derground in the business portions of the 
cities and on all main avenues leading out 
of the central portion of the cities to the 
suburbs. Electric light companies in all 
cities can afford to do this, and legislative 
powers should compel its application. 


The next step toward doing away 
with these dangers should be, to my mind, 
a complete city control over all these 
matters, ordinances should be passed plac- 
ing supervision of overhead wires in the 
hands of a competent city electrician, Or, 
as above suggested, compel underground 
construction. I am a believer in munici- 
pal control, as distinguished from 
ownership, especially. in electrical mat- 
ters, and believe that under competent city 
authority the dangers which you fear from 
electricity as firemen could be obliterated. 

Once again, another safety arrangement 
which would naturally suggest itself in 
the protection of firemen, in fighting fires, 
from electricity would be that all electric 
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light and power companies, railroads in- 
cluded, should have thoroughly equipped 
wagons, located at reasonable intervals, 
along their lines, with competent men in 
charge to respond in every case of fire and 
thus be the means of one or more addi- 
tional safeguards to those who are there 
to assume the responsibility of managing 
fire department matters. This, I should 
think, would be a good thing to do from 
the standpoint of economy to the com- 
panies themselves, to say nothing about 
the protection it would afford to those 
who have to assume the risk and danger. 
Gongs connected with the fire department 


ELECTRICAL REVIEW 


both sides, side by side, or in parallel, 
taking both sides to a double-pole switch 
cutout, so that, in opening the switch, 
both sides are cut out at once, thus doing 
away with the liability of the grounded 
conditions above spoken of, which may 
come from either poor insulation or any 
other cause whatever. This condition 


should exist in all circuits carrying over 
300 volts. Cutting a circuit under load is 
not always easy or safe, usually it is done 
one wire at a time, or, in electrical par- 
lance, “one leg being down,” and when the 
second leg or side is severed accidents are 
liable to occur. Thus a system of cutouts 
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business parts of all cities and towns 
and along all main avenues leading to 
the outlying districts of the city. I would 
compel all feed wires to be placed under- 
ground for railroad purposes, and, wher- 
ever the local conditions warrant, to place 
the underground system in use. 

Next, I would compel, where the wires 
are not underground, that all circuits be 
run parallel, or side by side, and at in- 
tervals of every 2,000 or 3,000 feet, lead 
off to properly protected and covered dou- 
ble-pole switch cutouts. That the voltage 
of every circuit be marked upon each cir- 
cuit and located at regular intervals; next, 
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lines should be in all such headquarters, 
and, if necessary, there should be two 
crews attached, to relieve each other, or 
else to sleep there regularly, as firemen 
do, and answer day and night. 

Another suggestion that sometimes is 
a convenient arrangement to have on hand 
is that boots and rubber gloves be fur- 
nished to the firemen, and insulated pliers, 
which can easily and readily cut off wires 
in case of necessity. I only suggest these 
remedies which are the first to be thought 
of in case of the absence of the previous 
suggestions made. : 

The insulation on overhead wires very 
rapidly disintegrates through chemical 
conditions which exist in the atmosphere, 
as well as exposures to heat and storm 
effects; through these conditions there is 
always a variety of paths to the ground 
from escapes caused by defects in insula- 
tion, and especially in cases of rain or 
the existence of moist conditions, which 
always do exist in cases of large fires, so 
that it is absolutely necessary, as previous- 


ly suggested, to have switch arrangement 


at various intervals, to run the circuits 


at prearranged intervals on all overhead 
lines carrying 300 volts or over should be 
located on maps and the same filed with 
the fire department and the municipal 
electrical bureau. This is one of the most 
practical and effectual ways of securing 
immunity. On large systems probably 
there would be considerable expense in 
furnishing these extra cutouts, but some 
provisions should be made for equipping 
and arranging a certain amount of old 
lines yearly, and all new work to be ac- 
cording to standard herein proposed ; 
2,000 to 3,000 feet is suggested as the best 
distance to separate cutauts—expense and 
safety considered. 

In enumerating and closing, I would 
place: 

First, a thorough municipal control— 
under one head—of all municipal elec- 
trical matters, backed up by a legislative 
power to compel compliance to reasonable 
suggestions in a reasonable way. 

Secondly, I would compel all over- 
head wires to be placed underground, 
especially electric light and power wires, 
carrying 300 volts and over, in the 


that these locations, as well as the location 
of every circuit on each pole, be carefully 
mapped and blue printed, and copies left 
at the fire chief’s headquarters and at the 
headquarters of the municipal electrician ; 
that the men be carefully drilled as to the 
location of these cutouts and circuits, and 
in the proper methods of handling the 
same; that one or two men, competent 
electricians, be detailed to go to all fires; 
that the companies, both light and railroad 
companies, be compelled to have special 
wagons and outfits controlled by competent 
men placed at regular intervals through the 
business parts and built-up sections of the 
city, that they have gong attachments and 
all necessary communication features, 
with the fire department proper; that 
they answer every alarm, and that the 
men be compelled to sleep at these several 
locations, or that a duplicate force of 
competent men should be employed. 

Next, that reasonable precautions to 
safety be furnished each fireman by way 
of rubber boots and rubber gloves and in- 
sulated temporary tools to be used in all 
cases of necessity. 
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CONSTRUCTION OF SMALL TELEPHONE 
EXCHANGES —- XII.* 


—— 


BY A. E. DOBBS. 


INSIDE TERMINALS AND CONNECTIONS. 


If terminal heads are used inside the 
exchange or terminal room, the method 
of connecting them up does not differ 
materially from the method pursued in 
the case of those outside. There are, 
however, several different methods of 
bringing in and connecting the outside 
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EVICES. 
cables, all of which possess their own ad- 
vantages, so that we will stop long enough 
to describe some of them in detail. 

The inside cable connections should 
make provision for the following appli- 
ances, either on the terminal head or-the 
cross-connecting frame: 

First—A lightning arrester of either 
metal or carbon plates in close proximity 
to another ground-plate, for the purpose 
of throwing static or other high-tension 
currents to ground. The most common 
form of this arrester consists of carbon 
blocks held apart by means of very thin 
strips of perforated mica or silk. 

Second—A fuse or heat coil (which is 
practically the same thing) which will 
give way under a current not exceeding 
0.25 of an ampere within, say, 30 seconds. 
Some of these heat coils or fuses are also 
so arranged that the line connection 
passes over a spring, held away from a 
ground-plate by the strain on the fuse 
wire, or heat bobbin. Should the fuse 
break the spring flies back against a 
ground-plate, which either cuts off the 
source of danger by shunting the intrud- 
ing current to ground, or, if the current 
should be a heavy one; opens the heavier 
fuse in the outside cable box, thus pre- 
venting possible damage to the cable. 

Third—A spring clip connected to the 
outside line for the insertion of a plug for 
testing purposes. This, however, is often 
omitted and clips on the end of a flexible 
cord used instead. 

Fig. 46 is a diagrammatic sketch of 
this sort of a circuit, which may be 
mounted directly upon the cable head. 
It is now the general rule among 
cable men to make up the wires 
of the cable into a form as shown 
in Fig. 47 before connecting it to 


* Continued from the ELECTRICAL REVIEW for June 15, 
1. 
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the clips. In this way all necessary test- 
ing is done before the cable is formed up, 
which makes soldering quick work. Be- 
fore putting into place the form is gen- 
erally soaked in paraffin to prevent the 
absorption of moisture by the paper cov- 
ering, and a little more paraffin run down 
into the stem of the cable head to seal 
it up. It also naturally follows that the 
back row of clips should be connected to 
the cable first, as they can not be con- 
nected in after the front row is in place. 


OTHER METHODS. 


Protective devices are not always 
mounted on the cable head, as many en- 
gineers prefer to mount them on separate 


strips. In this case the cable is often © 


terminated in a pot-head similar to that 
shown in Fig. 48, rubber insulated wires 
being connected to the paper ends of the 
cable and led out to the connecting strips ; 


Fic. 47.—25-PAIR SPIDER FORM. 


the sleeve is then filled with ozite and the 
end of the sleeve afterward battered to- 
gether and tape wrapped around the wires 
at the top of the sleeve to keep them in 
place. These rubber insulated wires are 
brought to strips, placed either vertically 
or horizontally similar to that shown in 
Fig. 50, from which jumper wires are 
taken across the rack frame to the other 
side of the rack, to which they are at- 
tached to the proper protective devices 
which are mounted on vertical strips. 
There is one thing about Fig. 49, however, 
to which attention might be called, and 
that is that the figure shows a double 
row of strips to which wires can be at- 
tached. Where used as a simple terminal 
strip, only one row of these clips is used 


as all the other circuits. 
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in the ordinary 100-pair cable and the 
strip made up accordingly. However, in 
the distribution of a 200-pair cable the 
strip might be used double as shown. It 
will also be noticed that in the figure one- 
half of the total length of this strip has 
been cut off in order to show detail more 
clearly. The clips in the example shown 
are mounted on a hard rubber strip on a 
wooden base. The cable wires are con- 
nected to one end of this clip and the 
jumper or cross-connecting wires to the 
other by soldering, which makes a reliable 
contact’and prevents careless connections. 

For cross-connecting or jumper wires 
construction men use rubber or silk in- 
sulated wire, in twisted pairs of different 
colors, as red and black, so that in this 
way the colors can be kept straight 
throughout the entire system. 

Suppose, for example, that it should be 
agreed that the red color was to be the 
“sleeve” side of the line in all cases (and 
in central-battery systems this is im- 
portant) the reds should be connected 


Fia. 48.—Pot-Heap TERMINAL. 


together throughout the circuit as well 
Let the white 
color match with blue or black, if those 
colors happen to be on the other side, but 
there is nearly always a red wire in the 
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kinds placed on the market, and in all 
cases keep the reds together. 
STILL A LATER METHOD. 

One of the more recent methods in vogue 
by one of the largest Bell licensees, and 
to a lesser extent by some of the independ- 
ent companies, consists in splicing the out- 
side cable about 30 feet back from the dis- 
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about equal parts of paraffin and bees- 
wax should ‘be used, as the paraffin alone 


_is not hard enough to retain its place. In 


making the shellac for this work the gum 
should be cut with pure alcohol, if it is 
possible to obtain it, and it must be al- 
lowed to dry thoroughly before tests on 
the cable are made, but as it can not pene- 
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Fie, 49.—TERMINAL AND Cross-CONNECTING STRIPS (HALF SECTION). 


tributing board to a piece of what is 
known as “wool cable,” because the in- 
sulation consists of woolen thread tightly 
wound on the wire. This woolen thread 
does not readily absorb dampness, and 
should water get in it will not carry it 
any great distance into the cable as cotton 
or paper would be sure to do. Besides this 
it will not carry fire should the wires in 
the cable become heated by means of a 
heavy current. Of course, as in the case 
of paper cables, the conductors are lead 
encased. 

Independent construction men, however, 
can not procure this wool cable at the pres- 
ent time, owing to the fact that their 
opponents control the patents on it, and a 
substitute, which consists of one layer of 
silk and two of cotton, all wound in oppo- 
site directions around the conductor, takes 
its place. Sometimes two windings of silk 
and one of cotton are specified. 

As silk possesses non-inflammable qual- 
ities, will not absorb dampness and does 
not seem to cost any more, there is no 
good reason why it should not be used. 
Where the splice is made, the joint is 
paraffined in the usual manner, and the 
new cable led to the distributing rack, 
formed up, waxed, shellaced and connect- 
ed to the clips in the usual manner (Fig. 
50). From the splice to the distributing 
rack the end of the cable should turn down- 
ward, if possible, in order to prevent water 
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trate the paraffin to any great depth, it 
soon dries. Not long since a contempo- 
rary publication contained a letter from a 
gentleman in Iowa containing the follow- 
ing information about shellac for this kind 
of work: 

“Take alcohol, one quart; gum shellac, six 
ounces. As all commercial alcohol contains 
a small quantity of water, put it in a wide- 
necked bottle, in which suspend strips of 
sheet gelatin. They will soften and swell, 
absorbing the water. When swelled, take out 
and put in other strips until the gelatin is 
not affected. You have now almost absolute 
alcohol, to which add the shellac. Keep 
corked and when dissolved it is ready for 


use. 
“Hang up the strips of gelatin, when 


they will dry out and be ready for use again. 
The amount of shellac can be increased, 
but I prefer a thin varnish as it gives a 
neater appearance to the work and dries 


more quickly.” 


The advantages of these various meth- 
ods, as said before, depend upon the size, 
location and conveniences of the exchange 
room. Thus, let us suppose we have an 
exchange that is never likely to exceed 
more than 300 lines. That being the case, 
the distributing board can be placed in a 
neat case alongside the switchboard, while 
the cable terminals can be placed against 
the wall and three or four short cables 
brought to the distributing rack and con- 
nections made permanent to one side of 
the clips. 
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Fie. 50.—‘‘ FANNED OUT” CABLE TERMINAI.. 


from running into it in case there should 
be a leaky roof or an open window when it 
rains. The wires of the cable are also 
generally wrapped with tape to the lead 
sheath, thus excluding the air as far as 
possible. 

In all the cable forms described above, 
where they are fanned out, a mixture of 


In any case, however, the protective de- 
vices should not be omitted, as the danger 
from lightning or other high-tension cur- 
rents must not be forgotten, and in order 
to obtain insurance against fire they must 
be installed. But even if not installed, 
it is worth a dollar a line to insure that 
additional safety against fire. In some 
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parts of the country managers have been 
burnt out so completely that they had to 
replace their entire switchboards before 
they learned this lesson. One dollar a line 
for insurance against fire is not very much, 
considering that such a device will last 
a number of years, for there is no wear on 
the terminal, and the only expense is the 
replacing of fuses and wiping off carbons 
occasionally each summer. In the selec- 
tion of fuse strips one thing should be 
borne in mind, namely, that the fuses 
should either be enclosed or placed in such 
a manner that in case they should melt 
they can not fall together. 

To illustrate: Let us suppose we have 
a strip about four inches in width, with 
set screws at the side, and the fuse con- 


Fra, 51.—ORDINARY Fuse BOARD. 


nection made with a piece of ordinary lead 
fuse wire. There is nothing to prevent 
these fuses, when ruptured by a trolley 
current—as at A, Fig. 51—from falling 
down and throwing current the whole 
length of the board as one fuse after an- 
other gives way, and this has actually hap- 
pened more than once, when cables, board 
and, sometimes, the entire exchange 
burned out. Where economy has to be 
practised it might be suggested that 
the fuses mounted on mica strips will pre- 
vent that sort of thing, and they are 
cheap, too. Another thing about fuses is 
that they should not be mounted on fibre, 
as fibre has been known to absorb so much 
dampness as to render fuses of no avail. 
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DECORATIVE ELECTRIC LIGHTING OF 
THE LOUISVILLE, KY., KNIGHTS 
TEMPLAR CONCLAVE. 


BY G. WILBUR HUBLEY. 


The electrical illumination of the streets 
and the festive lighting of the buildings 
at the twenty-eighth triennial conclave of 
the Knights Templar, held in Louisville, 
Ky., August 27 to 30, 1901, have surpassed 
all previous records of similar lighting. 

Approximately 100,000 lamps were used 
in the general illumination, and the capac- 
ity of the electric lighting companies and 
the isolated plants was taxed to its ut- 
most to supply this enormous demand ; but 
all requirements were most creditably and 
satisfactorily fulfilled without flicker or 
interruption in service. 

The general effect of the, illuminated 
district was a most favorable impression 
of a scene from fairyland. 

The distribution and diffusion of the 
lights being excellent, furnishing the il- 
luminated section with a glow rather than 
a glare of light, as often is the case in 
electrical effects. Current was supplied 


by the Louisville Electric Light Company ` 
and the Citizens’ Electric Lighting Com- | 


pany; also by isolated plants where their 
capacity was available. 

The great success of the illumination 
and decorations was due largely to the un- 
tiring and indefatigable efforts and work 
of the chairman of the Conclave Com- 
mittee, Mr. R. J. Brown. The general 
success of the conclave was remarked and 
it was admitted that the electrical illumi- 
nations proved to be the feature of attrac- 
tiveness that surpassed all anticipation of 
the Knights Templar and the public in 
general. 

The main feature of the display was the 
Triumphal Arch, erected at the intersec- 
tion of Fourth avenue and Broadway. 
This arch was built under the direction of 
the architect, Chas. D. Mayer, of Louis- 
ville, and designed by the sculptor, M. J. 
Dover, of Chicago. 

The base, formed of four massive col- 
umns, was 60 feet square and the quad- 
ruple arch was capped by a massive dome. 
At the apex of the dome, 95 feet above the 
street, a large cross and crown was ar- 
ranged to revolve by means of power fur- 
nished to a 500-volt motor. The arch con- 
sisted of woodwork finished with mortar, 
the whole being painted white. Handsome 
and appropriate staff decorations of Mal- 
tese crosses and figures of knights on 
horseback added to the beauty of the arch. 

The illumination was superb, 5,000 
16-candle-power lamps being employed on 
this arch alone. The effect was a blaze of 
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electricity approaching the grandeur of 
electrical illumination of the Pan-Ameri- 
can Exposition. 

The arch and its illumination were 


probably the most elaborate of any similar 


work ever attempted in this country, with 
the exception of the Dewey Arch, in New 
York city. 

Fig. 1 shows a night view of the arch. 

The Court of Honor, on Jefferson street, 
between Fifth and Sixth streets, consisted 
of 26 Corinthian columns, made of shafts 
of wood with covering of staff in artistic 
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design was located at the head of the grand 
stairway between the columns, and on the 
east and west wings were 15-foot crosses 
of Salem, each lighted by 200 lamps. 

The central section of the city was 
lighted by a number of arches: spanning 
the streets. The district comprised about 
10 miles of thoroughfare. These arches 
were in two general styles: The quadruple 
arches, of which there were 50, each having 
160 sixteen-candle-power lamps, were lo- 
cated at the street intersections. They 
were arranged in festoons from the four 
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Fic. 1.—NIGHT VIEW OF THE TRIUMPHAL ARCH, J.OUISVILLE, Ky. 


design. Each of these columns was 30 feet 
in height, and they were set from the grand 
stairway of the court-house, at a distance 
of 35 feet apart, on both sides of the street. 
The columns were decorated by ropes of 
laurel, and on top of each was a large vase 
filled with tropical plants. Along the col- 
umns were double garlands of laurel, and 
between these garlands of green, at every 
foot, was an eight-candle-powcr lamp. 
The beautiful effect by day was even 
heightened by the brilliancy of the illumi- 
nation by night. The colossal court- 
house, of Grecian architecture, with its 
massive stairway and columns, formed a 


fitting background for the Court of Honor. 


The court-house was outlined with 1,500 
cight-candle~power lamps, and its decora- 
tions consisted of a 20-foot cross and 
crown illuminated by 300 lamps. This 


curb corners of the street crossings to a 
common point, 35 feet over head. The 
single arches, of which there were 56, each 
having 80 sixteen-candle-power lamps, 


were arranged to span the streets at inter- 


mediate points between the street corner. 
At the apex of the single arches elaborate 
figures were suspended. These consisted 
of four different styles, representing ap- 
propriate symbolic designs, among them 
the cross of Salem, the passion cross, the 
Maltese cross and the cross and crown. 

Forty of these centre-pieces, each being 
lighted by about 80 sixteen-candle-power 
lamps, were employed. 

One of the illustrations shows a night 
view of the street illuminations by the 
quadruple and single arches and the sus- 
pended designs. 

One of the most beautiful designs of the 
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whole display was an enormous Maltese 
cross, formed of 300 red lamps, and in its 
centre a cross and crown composed of 500 
miniature lamps of variegated colors. 
This piece was located in the Horse Show 
Building, where the grand ball was given. 
The decorations and illuminations of the 
interior of this building were imposing, 
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forth in the form of a huge Maltese cross, 
with the centre piece of a cross and crown, 
the lamps being colored and arranged in a 
most harmonious and effective manner. 
In addition to the illumination of the 
building, a number of lights were fes- 
tooned along the sidewalks to an arch at 
the intersection of the streets. 


Fia. 2.—StrREET ILLUMINATION BY SUSPENDED ARCHES. 


and in addition to the hundreds of incan- 
descent lamps there were forty-six 2,000- 
candle-power arc lamps employed. 

The general illumination of buildings 
and the many elaborate designs and signs 
along the principal thoroughfares added 
much to the extensive lighting by the Con- 
clave Committee. The United States Cus- 
tom House and all the city buildings were 
outlined by electric lamps, the city hall 
having 1,500 sixteen-candle-power lamps 
and the lights extending on every line of 
the building from its base to the top of the 
flagstaff on the tower, a height of 200 feet. 
In addition to these lights there were 
several designs on the front of the build- 
ing. A Maltese cross, with cross and 
crown in its centre, formed of 360 lamps, 
was a very effective piece, and a passion 
cross, 20 feet in length and composed of 
200 lamps, was very attractive. | 

The most noteworthy electric illumina- 
tion of buildings was to be seen at the 
Louisville & Nashville Railroad office 
building. This consisted of an immense 
Maltese cross, formed of 700 sixteen-can- 
dle-power lamps and covering the entire 
space on front of the building. In the 
centre of the cross the life-size figure of a 
knight on horseback was formed of 1,200 
miniature lamps in colors. 

The illumination by the Frank Fehr 
Brewing Company was probably the most 
extensive of any private decoration. The 
large plant was fairly ablaze with electric 
lamps, and the face of the building showed 


The Courter-Journal Building displayed 
a very attractive exhibition of electrical 
effects in plain and colored lamps, the 
building being outlined by 16-candle-pow- 
er lamps, from its base to the cupola. Sev- 
eral symbolic figures, formed by electric 
lamps, were used, the most prominent and 
the feature of this illumination being the 
figure of a knighton horseback. Several nov- 
elties in lighting effects, such as can be ob- 
tained only by electricity, were interesting. 
One of these consisted in automatically 
switching on and off the lights on the 
flagstaff, which produced the effect, in the 
colored lamps, of a May-pole. A large 
clock, with the figures formed in minia- 
ture lamps which resembled jewels, was a 
very attractive design as well as a useful 
one, as the correct city time was indicated. 
Twenty-five hundred lamps were used in 
the illumination of this building. One of 
the illustrations shows a very clear night 
view of the Courier-Journal Building. 

The sign “Columbia Building,” using 
600 sixteen-candle-power lamps, attracted 
mueb attention, as it was placed above the 
roof of this “sky-scraper” office building. 
The sign was 100 feet in length and each 
letter was six feet in height. 

The Mutual Life Insurance Company 
of Kentucky had a most striking illumina- 
tion, employing 1,500  sixteen-candle- 
power lamps on the building, also several 
designs representing Templar symbols. 

Among the most artistic and novel 
electrical decorations was a huge fan on 
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the front of the Equitable Building, being 
formed of 800 colored miniature lamps 
and so arranged by switching controller, 
operated by a motor, to automatically 
switch on and off the lamps in such man- 
ner as to produce the effect of opening 
and closing of the fan. 

A clown juggling a barrel with his feet 
was another novel figure operated and 
illuminated by electricity which attracted 
considerable interest. The motions which 
were controlled by electric motors and the 
varying lighting effects of miniature 
lamps made the attraction worthy of note 
as a novel advertising medium. 

A large anchor composed of 500 sixteen- 
candle-power lamps was the centre-piece 
of the illumination of Rufer’s Hotel. 

Several designs of the American flag, 
with the appearance of waving in the 
breeze, added to the various effects in il- 
lumination that can be accomplished only 
by the aid of electricity. 

Probably the most artistic design in the 
illuminations was a large peacock on the 


Fria. 38.—ILLUMINATION OF THE COURIER- 
JOURNAL BUILDING. 


building of McNairy’s Café. This was 
formed with about 500 miniature lamps 
of perfectly blended colors that are nat- 
ural to the feathers of this beautiful fowl. 
The design was truly a'work of art. 

The floriculture of the many beautiful 
lawns of the municipal grounds and the 
private residences in the city were illumi- 
nated by miniature lamps to harmonize 
with the vari-colored plants. This effect 
was most beautiful, and the beauty of 
Nature’s flowers by daylight was even 
heightened by the aid of electricity at 
night. 

The Galt House and Louisville Hotel 
and other principal hotels and buildings 
all employed electric lamps for their 
decorations at night, and the varied effects 
were most beautiful and interesting and 
proved beyond question the perfect adapt- 
sag of the incandescent lamp for serv- 
ice of illuminative and decorative effects, 
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News from Great Britain. 


the ELECTRICAL REvIEw, I venture 

to record the latest development 
in connection with the electrification of 
the Metropolitan steam railway. This is 
no less than the registration of the Metro- 
politan District Electric Traction Com- 
pany, with a capital of some $5,000,000. 
The objects of the company were set 
forth in my last notes, and it only remains 
to call attention to a fact which should be 
of peculiar interest to Americans. No 
public issue of the capital is to be made, 
but out of the 27 subscribers no less than 
26 hail from the United States, Mr. 
Yerkes taking pride of place with 16,800 
shares. From a national point of view it 
is regrettable that the bulk of the necessary 
capital was not forthcoming from British 
speculators, and it seems only another in- 
stance of the manner in which such out- 
side financiers, who have the courage of 
` their own convictions, are permitted to in- 
vade this country without the semblance 
of an opposition to conquer. There is this 
much to be said, however, the weak- 
kneed policy hitherto adopted by the direc- 
tors of the two underground railway com- 
panies in question has been sufficient to 
disgust any one interested in their under- 
taking, but in view of the almost phenome- 
nal success of the few underground elec- 
tric lines at present existing in the city of 
London, it is hard to understand why 
home speculators have not been found 
willing—nay, anxious—to sce the project 
through, in spite of American or other 
In contradistinction to this 
view, however, it would appear abundantly 
clear that but for the appearance of Mr. 
Yerkes and his cofinanciers on the scene, 
the electrification of London’s underground 
“stink-hole,” as it has been called, would 
hardly have been achieved on this side of 
the millennium. Under these circumstances, 
Londoners will, no doubt, ere long be 
thankful to Mr. Yerkes to a degree they 
would not be willing to admit. 


A’ THE risk of wearying readers of 


The much discussed monorail high- 
speed electric line between Liverpool and 
Manchester is, to all intents and purposes, 
sanctioned, inasmuch as committees of 
both houses of Parliament have passed it 
and all that remains is for it to receive 
the royal assent. Mr. Behr ought to be 
a happy man, for the only addition to the 
original bill is the provision that the Board 
of Trade shall supervise all the construc- 
tion work and also to have the power to 


(From Our Special Correspondent.) 


request any experiments it may deem nec- 
essary, at the expense of the company. In 
view of the confident manner in which the 
project has been supported, this clause 
should not be an onerous one, and any 


doubtful Thomas may rest assured that 


the company is not likely to be allowed to 
commence operations until all controver- 
sial points in connection with its construc- 
tion are decided once and for all. The 
granting of this bill has been solely due 
to the fact that the committees have been 
thoroughly satisfied as to the feasibility of 
the proposal, as is shown by a significant 
passage in the summing up of the chair- 
man of the House of Commons committee. 
It is as follows: “There is no competition. 
If the monorajl be started and succeeds 
up to, or nearly up to, the point claimed 
for it by the promoters, it will, of course, 
annex a good deal of the express passen- 
ger traffic of the existing lines in its 
neighborhood, just as the railway absorbed 
the express coach traffic, and if it succeeds 
it will deserve to do this, and doing it will 
benefit the public.” Altogether, the pass- 
ing of this bill is a landmark in parlia- 
mentary procedure from an electrical 
point of view. 


The great engineering congress which is 
to be held in connection with the Glasgow 
Exhibition, during the first week in Sep- 
tember, is being most enthusiastically sup- 
ported, large numbers of engineers having 
intimated their intention to attend. Sec- 
tion IX (electrical engineering) has some 
interesting papers on its programme, 
among them being “The Relative Advan- 
tages of Three, Two and Single-Phase 
Systems of Feeding Low-Tension Net- 
works,” by Mr. M. B. Field; “The Protec- 
tion of Trolley Wires,” by Professor A. 
Jamieson, and “The Use of Electricity in 
the Propulsion of Road Vehicles,” by A. 
R. Sennett. | 


The Roentgen Society, which, at the 
opening of its last session, offered a gold 
medal for the most practical X-ray tube 
for general purposes, has made its award. 
The winning tube is that of Mr. C. H. F. 
Müller, of Germany, but which was en- 
tered as “Cox’s Record Tube.” It is 
priced at 18s. 6d. Twenty-eight entries 
were received for the competition, some 
of which showed good handwork in the 
glass blowing. Definition, photographic 
effect, penetration and price were the 
chief considerations, no less than 75 per 


cent failing in the definition test, and the 
highly scientific committee who have had 
the matter in hand wish to draw the atten- 
tion of manufacturers to this defect. 


Although the question of electrical 
communication between the shore and 
lightships and light vessels round the 
British coasts has been under the con- 
sideration of a departmental committee 
since 1899, the only definite information 
as yet available is that “negotiations are 
proceeding” between the government and 
Marconi’s wireless telegraph company. 


Much local rejoicing has recently taken 
place in connection with the first munici- 
pal telephone system in this country. 
This is at Tunbridge Wells, whose name 
became rather prominent early in the year 
when during the erection of their over- 
head wires many of them were brought to 
earth by a severe snow-storm. Competition 
has been quite exciting between the cor- 
poration and the National Telephone 
Company, with the result that a $32 serv- 
ice has been reduced to a $16 one by the 
company, as against about $23 by the local 
authority. Several novel features in the 
new service have been introduced by Mr. 
A. K. Bennett, who designed the ex- 
change, one of which is that the operator 
can not overhear the conversations. Over 
300 subscribers are connected and with 
judicious manipulation there is no rea- 
son why the system should not be per- 
fectly successful. Apropos of this ques- 
tion of municipal competition with the 
National company the outcome of the 
Telegraph (telephonic communication) 
Act of 1899, several other corporations are 
busy constructing their exchange and net- 
works. One of the largest, ultimately, 
will be at Glasgow, while other well-known 
towns include Brighton, Huddersfield, 
Portsmouth, etc. In addition to these 
many others are seriously considering the 
matter, and the result of all this should 
be greatly to the advantage of the sub- 
scriber in a few years’ time. 


Although none of the actual material 
of the all-British Pacific cable has yet 
been even manufactured, several of the 
cable houses are now being erected at the 
selected landing places. Landing places 
at Queensland, New Zealand and N orfolk 
Island (Vancouver) have been decided 
upon, and the route has been surveyed for 
1,500 miles. The completion of the man- 
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ufacture of the cable is fixed for the end 
of 1902, and the engineers to the Pacific 
Cable board are satisfied that this period 
will not be exceeded. A manager has re- 
cently been advertised for. 


A bill providing for the construction of 
a transporter bridge across the River 
Tyne, between South Shields and Tyne- 
mouth, was submitted to the government 
a-short time ago and rejected. The idea 
was a new one to England, at any rate, 
the “bridge” or car being suspended from 
a trolley traveling on a girder, electri- 
cally-driven motors being on the car. As 
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ways in America, a curious action in 
the light of the stand which a predecessor 
took some years ago. In 1889 a proposal 
was made by a private company to con- 
struct such a subway in London, and was 
strongly supported by Sir William Preece 
and others, but the opposition of the Lon- 
don County Council itself succeeded in in- 
ducing the Parliamentary Committee to 
reject it. During the last few years, how- 
ever, the congestion of London’s traffic 
has made it abundantly evident that some 
such course is inevitable, bearing in mind 
that in the city itself the narrowness of 
the streets does not even permit of sur- 
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a matter of fact sanction has already been 
given for the construction of similar 
bridges across the Manchester Ship Canal 
and one or two other places, but in the 
present instance the ruling factor in its 
failure to secure sanction was the pos- 
sibility of the target it would form to an 
enemy's fleet in case of invasion. In the 
event of it being destroyed and falling 
into the river it would form an effective 
barrier and thus prevent access to one of 
the most important places for refitting 
our own ships in time of war. Altogether, 
the committee’s decision was a wise one. 


The present London County Council 
is upholding its name for doing sensible 
things by deciding to send its electrical 
engineer and tramway manager to inspect 
the various systems of underground tram- 


face tramways. This action, on the part 
of London’s most important governing 
body and the granting of £250 as expenses 
for the purpose, gives a clear indication 
of the wide differences of opinion existing 
ten years ago and at present. In addi- 
tion, almost every week sees the buy- 
ing of some portion of the horse tram- 
ways run by companies in greater Lon- 
don, all of which are to be converted to 
electric lines, and this great activity is 
giving much satisfaction as, indeed, it 
should. 


The accompanying photograph shows 
Messrs. Mather & Platt’s contribution to 
the lighting and power supply for the 
Glasgow Exhibition. This set is capable 
of indicating up to 250 horse-power maxi- 
mum continuous, or 215 _ horse-power 


325 


normal working load. This represents an 
electrical output of about 650 amperes at 
210 volts, or 750 amperes for short peri- 
ods. The high and low-pressure cylinders 
of the engine are 14 inches and 24 inches 
diameter, respectively, both having a 
stroke of 16 inches. The high-pressure 
cylinder is fitted with double slide-valve 
gear, which is capable of variable expan- 
sion by hand while the engine is running. 
The governor is of the throttle type, driven 
by toothed gearing from the crank shaft. 
The speed of the engine is from 180 to 
190 revolutions per minute. As I men- 
tioned in some previous notes, this firm 
has by far the largest show in the Ma- 
chinery Hall. 


I have just learned that in connection 
with the arbitration which is to take place 
between the two “underground” steam 
lines on the question of the most suitable 


system to be adopted, Mr. Yerkes has re- 

tained Mr. Philip Dawson, a leading elec- 

tric traction expert, on his behalf. 
London, September 2. A. W. 


&_eo———- 
Electric Traction in Buenos Aires. 


A balance of profit amounting to £18,- 
321 is shown by the report for the year 
1900. It represents the profit of the trac- 
tion company derived from the direct 
working of the lines of the La Capital 
Tramways Company, Limited. The Cor- 
doba Light and Power Company’s ac- 
counts show a balance of profit available 
for dividend amounting to £11,738 (of 
which £8,547 corresponds to the year 
1900, the remainder being brought for- 
ward from 1899). As the traction com- 
pany owns all but three per cent of the 
preference stock of the Cordoba company, 
and the full dividend on that stock re- 
quires £12,000, more than £11,000 of the 
balance stated above corresponds to the 
traction company’s holding, which would 
make the total available for dividends up 
to £29,500. The balances of profit for 
1900 have been arrived at after writing 
off from preliminary expenses and expendi- 
ture on supervision of construction and in 
connection with the purchase of materials 
required for construction, sums amounting 
to £3,031 from the traction company’s earn- 
ings, and £486 from the earnings of the 
Cordoba company. The La Capital Tram- 
ways Company’s accounts show a balance 
of profit brought forward from 1899 
amounting to £13,528, which, with a sum 
of £515 realized from the horse renewal 
fund in 1900, makes a total of £14,043. 
The directors recommend the payment of 


the five per cent cumulative dividend (less 
tax) on the preferred shares from date of 
issue to September 30, 1900. 
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Some Overhead Tramrail Conveying 
Appliances. 

The use of overhead trolley conveying 
apparatus is rapidly increasing in factories 
and other places where heavy weights have 
to be handled, and the manufacture of 
appliances for the purpose has 
grown to be an industry of no 
small dimensions. The accom- 


Fic. 1.—TROLLEY TURNTABLE. 


panying illustrations show various fea- 
tures of the system developed by the Brown 
Hoisting Machinery Company, of Cleve- 
land, Ohio. In Fig. 1 is shown a 
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which exhibits also a double-hook hoist 
with triplex block. It will be noted that 
the diameter of the trolley-wheels is nearly 
as Jarge as the depth of the I-beam, which 
allows larger wearing parts and reduces 
frictional resistance. 


The use of such 
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Fic. 2.—SINGLE SWITCH. 


large whecls is attainable only by the ap- 
plication of a special form of hanger bolt, 
which is also manufactured by the same 
company. The wheels of these trolleys are 


Fie. 5.—ELECTRIC Power TROLLEY. 


turntable whereby trolleys may be shift- 
ed from one track to another, while Figs. 
2 and 3 show, respectively, single and 
double switches. The standard type of 
steel plate trolley used in connection with 
an J-beam as a rail is shown in Fig. 4, 


secured on steel pins revolving upon ad- 
justable bearings giving an inside as well 
as outside support to the wheels. The 
bearings are self-oiling, and are equipped 
with proper receptacles for holding a six 
months’ supply of lubricant. 


Fre. 8.—DOoUBLE Switcu. 
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Fig. 5 shows an electric power trolley, 
which is built in sizes of from one ton to 
five tonscapacity, the whole appliance being 
suspended from eight wheels, four of 
which run on each side of the flange of the 
I-beam, as shown. The machine is fur- 
nished with swiveling trucks, 
and the five-ton size will run 
around a 16-foot radius 


curve. An electric motor is provided for 
each motion of hoisting and trolleying, 
and the operator rides with the trolley, as 
the illustration well shows. The current 
is taken from overhead wires by means of 
two small under-running trolleys, and the 
appliance is geared for speeds of from 200 
to 500 feet a minute horizontally, and 
from 10 to 50 feet a minute vertically. 
This appliance gives an excellent illustra- 
tion of the extent to which special ma- 
chinery for hoisting and transporting has 
been developed of recent years, and also 
shows an ingenious and interesting ap- 
plication of electricity, reflecting much 
credit upon its designers and manufact- 
urers. 

— ep. . — 

Electric Baths. 

Dr. Armitage, an English physician, 
has used electric baths in the treatment 
of chronic lead poisoning, and in 40 
severe cases 37 were benefited, some being 
completely cured. The rapid improve- 
ment is attributed to the change of the 
lead salts in the body into new and in- 
soluble compounds The apparatus used 
consisted of a large porcelain bath tub. 
carefully insulated and provided with a 
large carbon negative electrode at the foot 
and a smal] movable carbon positive elec- 
trode, and a battery of 120 large Le- 
clanché cells, connected in threes. The 


treatment began with the use of 84 to 120 
cells, but at the close only 24 to 60 were 
needed. The patient was immersed for 
15 or 20 minutes in the water in the tub, 
and the current was regulated by his 
sensations, the best results being obtained 
when the skin was reddened without caus- 
ing actual pain. 


Fic. 4.— STEEL PLATE TROLLEY. 
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Americans Enjoy an Automobiie Tour 
in Europe. 

Mr. Chas. J. Glidden, of Lowell, Mass., 

of the Erie Telephone Company, and Mrs. 

Glidden arrived on the Deutschland 
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tres, Orleans, Blois, Samur, Angers, 
Nantes, Vitre Vire, Fougers, Caen, Trou- 
ville, Etretat, to Dieppe, where the car 
was shipped across the channel to New 
Haven, thence driven to London. 


Mr. GLIDDEN’s AUTOMOBILE PARTY AT ELy, ENGLAND. 


Thursday, August 29, from Cherbourg, 
having completed during part of the 
months of July and August a 2,000-mile 
drive on a 16-horse-power Napier autocar 
in England and France. 

The accompanying photograph was 
taken during the noon halt at Ely, Eng- 
land. The routes covered with various 
side trips were as follows: 

England—London, Oxford, Stratford- 
on-Avon, Warwick, Leamington, Kenil- 


Fie. 1.—AUTOMATIC ENGINE SPEED LIMIT. 


worth, Coventry, Derby, Sheffield, Hal- 


ifax, Leeds, York, Lincoln, Cam- 


bridge, Bedford, London, Folkestone, 


where the channel was crossed to Bou- 
logne. France—Dieppe, Havre, Rouen, 
Paris, Fontainbleau, Rambouillet, Char- 


The weather throughout the trip was 
delightful, only one day’s delay on ac- 
count of rain. 
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The roads were in perfect condition, 
equal to and even better than any of our 
best boulevards, and a speed from 25 to 
even 40 miles per hour could be easily 
maintained for long distances in France. 
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An Electrical Engine Stop. 


In the accompanying illustrations are 
shown two views of the Monarch engine 
stop, a contrivance used to stop steam 
engines when, through any accident, the 
latter tend to run away or whenever it is 
desirable from any cause to stop them 
from distant points. It is manufactured 
by the Monarch Manufacturing Company, 
of Waterbury, Ct. The “speed limit” 
shown in Fig. 1 is belted to a shaft or fly- 
wheel and is adjustable to any desired 
number of revolutions of the engine above 
normal. When speed increases to the 
point for which the apparatus is set the 
speed limit closes an electric contact 
operating the stop, shown in Fig. 2. This 
contrivance is geared to the engine in such 
a way that as soon as the electric connec- 
tion is made it begins to operate and 
closes the throttle valve by means of the 
sprocket wheel at the right, which is 
geared through a chain to a similar wheel 
on the throttle-valve stem. A circuit for 
controlling the stop may be run about a 
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Fic. 2.— AUTOMATIC ELECTRIC ENGINE STOP. 


The pneumatic tires were in excellent 
condition at the end of the journey, and 
estimated good for at least 1,500 miles 
additional drive. Only three slight punc- 
tures occurred to the tires, which were 
quickly repaired by the mechanician. 


works, for example, and should any: ac- 
cident happen to the belting or shafting, 
or any other reason require an immediate 
stopping of the mechanism, all that is 
necessary is to touch a button and the 
machine automatically does the reat. 


328 


THE MUNICIPAL ELECTRICIANS. 


ELECTION OF OFFICERS AND CONCLUDING 
SESSIONS OF THE NIAGARA 
FALLS CONVENTION. 


The annual convention of the Inter- 
national Association of Municipal Elec- 
tricians, the early proceedings of which 
were reported quite fully in the Erec- 
TRICAL REVIEW of last week, concluded its 
work at Niagara Falls on Thursday, Sep- 
tember 5. The officers for the ensuing 
year were elected as follows: 

President, H. S. Hatch, Detroit, Mich. 

Vice-presidents, W. M. Petty, Ruther- 
ford, N. J.; A. C. Farrand, Atlantic City, 
N. J.; Wm. Crane, Erie, Pa.; W. A. 
Barnes, Bridgeport, Ct. 

Secretary, F. P. Foster, Corning, N. J. 

Treasurer, Adam Bosch, Newark, N. J. 

` Executive committee, W. H. Thomp- 
son, chairman, Richmond, Va. ; M. W. 
Mead, Pittsburgh, Pa.; W. Brophy, Bos- 
ton, Mass.; J. W. Aydon, Wilmington, 
Del.; F. G. Boyd, Baltimore, Md.; 
F. C. Mason, Brooklyn, N. Y.; W. Y. 
Ellett, Elmira, N. Y.; G. F. McDonald, 
Ottawa, Canada; M. G. Canfield, Grand 
Rapids, Mich. 

A finance committee was appointed as 
follows: 

M. J. Donohue, Niagara Falls, N. Y.; 
J. F. Zeluff, Paterson, N. J.; J. Murphy, 
Cleveland, Ohio; Elmer Loomis, Alle- 
gheny, Pa.; John Simons, Jr., Charles- 
ton, S. C. 

Mr. Frank C. Mason, of Brooklyn, N. Y., 
was especially honored by being made a 
life member. 

On motion it was decided to hold the 
next meeting at Richmond, Va., and a 
vote of thanks was extended to the mem- 
bers of the press present and to the people 
of Niagara Falls for the many kindnesses 
shown the visitors. 

Captain William Brophy, Boston, Mass., 
read his paper on “Inadvisability of 
Placing High and Low-Potential Wires 
Through the Same Series of Conduits 
or Through the Same Manholes.” He 
related the various difficulties which had 
lead the telephone companies to place 
their wires underground in many cities. 
All companies should be permitted to 
put their wires underground. 

Cities ought not to charge for fran- 
chises to do this as the companies have to 
pay a tax on their lines. Special taxes 
should not be laid on lines, as many people 
believe. Separate conduits for high and 
low-potential wires should be provided. 
Municipal ownership of such lines is bad, 
because the professional politicians do not 
look after best interests of people. 


' conduits. 
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The author could find no benefits to be 
derived from municipal ownership of con- 
duits. No public work can be undertaken 
and completed by a city anywhere nearly 
as cheaply as by a private corporation. 


ARC LAMP STREET SIGN. 


Hence conduits should not be built by 
cities. 

If municipal ownership is decided on, 
the plan is to build one conduit for wires 
of high and low potential. Perfect in- 
sulation can not be maintained in such 
If any high-tension cables 
break their insulation all the other cables 


Arc LAMP STREET SIGN IN POSITION FOR 
TRIMMING. 


are rendered useless by the resulting fire. 
Economy of space and the revenues ac- 
cruing from such conduits are the only 
reasons for the building of municipal 
conduits, but this is in no way justified as 
has before been shown. Captain Brophy 
then enumerated a number of instances in 
which a large amount of damage had been 
done to all the cables in conduits by the 
destruction of the installation of a high- 
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tension cable. It is the duty of all having 
police and fire-alarm wires to exert them- 
selves to the utmost to prevent them 
being placed in conduits with high- 
potential wires. | 

In the discussion Mr. Schurig advo- 
cated the separating of the conduit into 
two ducts, one for high and one for low- 
potential wires with fire-wall material 
between. Captain Brophy said you could 
really make no such separation, and that 
there is no known material for a fire-wall 


which would not melt. Some new form 

of insulation which would last for years 

hen the greatest need in the electrical 
eld. 

Secretary Foster, in the absence of Mr. 
J. W. Aydon, read his paper on “Storage 
Battery and Controlling Board.” 

After a short discussion of Mr. Aydon’s 
paper Secretary Foster read Mr. Tront’s 
paper on “Need and Value of a Set of 
Rules for Outside Construction.” 

Mr. P. H. Alexander read a paper on 
“Electric Carbons.” 

Dr. Niles, of the Magneto Signal Com- 
pany, of New York, described the fire- 
alarm magneto system of his company. 

All present witnessed a very successful 
exhibition of “Kilfyre” in extinguishing 
a large fire which had been built in front 
of the hotel. ~ 


A New Type of Arc Lamp Street. Signs. 


The accompanying illustrations show a 
new variety of street signs for attachment 
to arc lamps. One of these signs has re- 
cently been put up at the corner of Bar- 
clay strect and Broadway, in New York 
city. The construction of the sign and 
the method by which it can be tipped to 
permit the trimming of the lamp are easily 
visible from the illustrations. The weight 
of the sign is about three pounds. The 
letters are blocked out of milk glass and 
are therefore easily legible both by night 
and by day, the sign being readable at a 
distance of 200 feet from the lamp at 
night. The signs are being introduced 
by Mr. C. S. Knight, of Fort Wayne, Ind. 


The Buffalo-Erie 100-Mile Automobile 


Race. — 
To Tax EDITOR oF THE ELECTRICAL Review: 

The consents from the local municipali- 
ties having been obtained by the Pan- 
American authorities for the holding of 
the 100-mile road race between Buffalo 
and Erie, the governors of the Automobile 
Club of America have decided to hold the 
annual sweepstakes over that course on 
September 19, 1901, as originally planned. 

The governors have also decided to hold 
the week of sports in the Stadium during 
the week September 16 to 21 inclusive, 10- 
cluding the race for the mile record. 

S. M. Buruzr, Secretary. 


New York, September 3. 
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September 14, 1901 


THE ASSAULT ON THE PRESIDENT. 
It is impossible to add a strongér expres- 
sion to the universal outpouring of sym- 


pathy which has followed the murderous 
attack upon President McKinley at the 
Pan-American Exposition on Friday of 
last week. The only bright side to this 
terrible calamity is the increasing hope 
that is felt, at the time this edition goes 
to press, of the President’s recovery and 
the certainty that he is receiving every at- 
tention that skill and science can render. 

An elaborate outfit of X-ray apparatus 
was hurriedly shipped on Saturday from 
Mr. Edison’s laboratory, and at the time 
of writing is in working order in Buffalo 
ready for use should the surgeons decide 
to avail themselves of it. This apparatus 
was hastily assembled, all of the resources 
of the laboratory having been concentrated 
upon its quick completion, and was on its 
way to Buffalo a few hours after it was 
requested by telephone. It is not believed 
at present that there will be any attempt 
made, for some time at least, to extract 
the bullet which is now in the President’s 
body. 

The effect of the outrage upon the gen- 
eral business conditions of the country has 
been and probably will be much less than 
if the assassin had been moved by any 
political or other intelligible motive. The 
country being in a state of profound peace 
and great general prosperity there is no 
feeling of alarm or concern as to gencral 
conditions and nothing to distract the 
public attention from sympathy with the 
sufferings of the President and his family. 
It is believed, however, that the effect of 
the attempted assassination will be to 
further the immediate passage of stringent 
laws regarding anarchists and the other 
murderous offscouring of European popu- 
lations that have abused every privilege 
that this country offers them. No Amcri- 
can in the face of this profound calamity 
can fail to feel most intensely two senti- 
ments—one of sympathy with the wounded 
President, and the other of vigorous de- 
termination to rid the country at any cost 
of the people who can conceive and execute 
such atrocities. 
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Association of Edison Illuminating 
Companies. 


Seventeenth Annual Meeting of the Association of Edison Illuminating 
Companies at the Pan-American Exposition, 
_ September 10, 11 and 12. 


HE SEVENTEENTH annual meet- 
T ing—the twenty-second conven- 
tion—of the Association of Edison 
Illuminating Companies was held in the 
meeting room of the New York State 
Building on the grounds of the Pan- 
American Exposition, at Buffalo, Tues- 
day, Wednesday and Thursday, September 
10, 11 and 12. 

This association represents the moving 
spirits in the various central station en- 
terprises known under the general name 
of Edison Illuminating Companies and 
distributed through a considerable number 
of American cities. The association is an 
outgrowth of the feeling of comity of 
interest which has naturally prevailed 
among those who have carried to its tre- 
mendous present extension the idea which, 
germinating in the mind of Mr. Edison 
nearly 20 years ago, first took shape in 
the old Pearl Street Station in New York. 
There have been many changes and great 
ones since the first distribution of elec- 
tricity from central stations for commer- 
cial lighting and power purposes upon the 
old low-tension two-wire system. The en- 
gineers and men of affairs who have con- 
ducted the various Edison companies from 
those days to the present have not only 
witnessed the growth of the electric light- 
ing industry from its humble beginnings 
to its present great importance, but they 
have, perhaps, more largely than any other 
one group of similar men, been responsi- 
ble for the increase and enlargement of 
the industry. It is a far cry from the 
Pearl Street Station to the 100,000-horse- 
power generating plants of to-day with 
their complex system of polyphase ma- 
chines and high-tension distribution. 

For 17 years the various leading spirits 
of the widely scattered Edison companies 
have met, annually at least and sometimes 
oftencr, to hold “experience meetings,” at 
which they interchange ideas and data, 
read papers, renew their acquaintances, 
and in general enjoy the advantages of 
association. For some time past the as- 
sociation has maintained standing com- 
mittees on such subjects as meters, incan- 
descent lamps and the encouragement of 
the electric automobile as an adjunct to 
central station practice. Naturally, on 
account of the comparative age and great 


importance of the various Edison illumi- 


nating companies, their representatives 


stand for important and well-established 
organizations allied with the central sta- 
tion industry. For all of these reasons the 
meeting is always one of importance, and 
it was particularly so on the occasion of 
the meeting in Buffalo on account of the 
interest and value of the various papers 
that were presented, dealing with a large 
number of central station problems and 
matters of interest. 

It must be an extraordinary gratifica- 
tion for an engineer to live to see the 
complete fruition of his ideas as Mr. 
Edison has in the case of the central 
station. There can be no doubt, either in 
his mind or in that of others interested 
in electricity, that far the greatest inven- 
tion he has ever made, and perhaps the 
greatest in the whole range of electrical 
engineering, is that of the central station. 
The idea of supplying electricity over ex- 
tended areas from a central point, and 
the method whereby it was done commer- 
cially, were evolved by him, and the com- 
panies represented in this association are 
the outcome in part only of this protean 
idea. 

The meetings of this associaticn are ex- 
clusively for the benefit of its members, 
the public not being admitted to the ses- 
sions. A report, however, of the pro- 
ceedings is given to the technical press. 
At this mecting the overshadowing effect 
of the attempted assassination of Presi- 
dent McKinley, which occurred within a 
few hundred yards cf the meeting hall, 
was keenly felt, and the anxiety felt by all 
classes of citizens was naturally shared by 
those in attendance. 

The programme as arranged was as fol- 
lows: 

“Modern Electric Light Accounting,” 
by A. S. Knight, Edison Electrice Illumi- 
nating Company, Boston. 

“Competition with Isolated Plants,” 
by John F. Gilchrist, Chicago Edison 
Company, Chicago. 

“On the Selection of a Cable for a Given 


Service,” by Wallace Clark, Schenectady. 
“The Evolution of Exposition Light- 
ing,” by Luther Sticringer, New York. 
“Some Notes on a Short European 
Visit,” by Arthur Williams, New York 
Edison Company, New York. 
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“Timely Lamp Topics,” by F. W. Will- 
cox, Harrison, N. J. 

“Spherical Candle-Power of Incandes- 
cent Lamps,” by Clayton H. Sharp, test 
officer Lamp Testing Bureau. 

“Progress in Electric Switch Design,” 
by Caryl D. Haskins, Schenectady. 

The first day’s session was called to 
order by President John W. Lieb, Jr., of 
the New York Edison Company, a large 
attendance being present, the meeting 
being held in the New York State Build- 
ing on the Pan-American Exposition 
grounds. 

The address of President Lieb and 
routine opening business followed. There 
were about 100 present at the opening. 

Mr. Luther Stieringer was appointed 
sergeant-at-arms; Mr. Stieringer’s paper 
on the electrice lighting of the exposition 
was read by Mr. Arthur Williams. 
Papers on incandescent lamps followed 
and were discussed. 

The programme as announced above 
was carried out, with some slight changes 
cach day. Abstracts of papers and dis- 
cussions as furnished by the Publishing 
Committee of the association will appear 
in later issues of the ELECTRICAL RE- 
VIEW. 

Tuesday evening the visitors remained 
on the grounds of the exposition to wit- 
ness the superb lighting effects, and all 
were delighted. It was a magnificent 
presentation of their own handiwork, for 
nearly every one present had directly or 
indirectly contributed to this most beauti- 
ful result. 

On Wednesday Dr. A. E. Kennelly’s 
favorable report on the development of the 
Edison storage battery was listened to 
with much interest and greatly applauded. 

Wednesday afternoon the entire party 
were taken to Niagara Falls, and traveled 
over the Gorge road and along the Cana- 
dian side. The trip was a new one to 
many and was greatly enjoyed. 

On Thursday Mr. L. A. Ferguson, of 
the Chicago Edison Company, was nom- 
inated for president, and later was 
elected. 

Thursday evening, at seven o'clock— 
as this issue of the ELECTRICAL REVIEW 
goes to press—the ladies and gentlemen 
attending the convention are one and 
all the guests of Mr. Charles R. Huntley, 
general manager of the Buffalo General 
Electrice Company, at a banquet given 
at Alt Nuernberg, on the exposition 
grounds. Mr. Huntley has been most at- 
tentive to the visitors, and this enjoyable 
banquet promises to be a fitting climax to 
a week of pleasant instruction and enter- 
tainment. 

The attendance is the largest since the 
association was formed, and a large num- 
ber of ladies are present. New York is 
well represented. Among others are 
Messrs. Thomas E. Murray, J. W. Lieb, 
Calvin W. Rice, Arthur Williams, of the 
New York Edison Company. Others pres- 
ent, including a large delegation from 
the Schenectady offices of the General 
Electric Company, are the following: 
Mr. Samuel Insull and Mr. L. A. Fergu- 
son, of Chicago; Henry L. Doherty, of 
Denver; Mr. Fred N. Kimball, of Bos- 
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ton; Mr. B. E. Sunny, of Chicago; Mr. 
Alex. Dow, of Detroit; Mr. John W. 
Howell and Mr. Wilson Howell, of Har- 
rison, N. J.; Mr. W. S. Barstow, of Brook- 
lyn; Mr. E. H. Mullin and Mr. Charles 
T. Hughes, of New York; Mr. Henry 
W. Darling, of Schenectady; Mr. A. S. 
Knight, of Boston. 
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Dr. W. M. Habirshaw, of New York, 
was in attendance and possesses a wide 
acquaintance among the gentlemen of the 
association. 

Mr. Luther Stieringer has presented to 
every visitor a night photograph of the 
lighted electric tower—a very popular 
souvenir. 


Street Railway Men of New York. 


Annual Convention at Rochester of the Street Railway Association 
of This State. 


the New York State Street Rail- 

way Association was held at Roch- 
ester, N. Y., September 10 and 11 of this 
week. The attendance was representative, 
and it was composed of many of the lead- 
ing men identified with electric traction 
of the Empire State. 

The officers of this association during 
the year just closed were the following- 
named gentlemen, nearly all of whoin 
were in attendance: _ 

President, Mr. G. Tracy Rogers, of 
Binghamton, N. Y., president of the 
Binghamton Railroad Company; first 
vice-president, Mr. John Boyle, Utica, 
N. Y., president of the Utica Belt Line 
Street Railway Company; second vice- 
president, Mr. E. G. Connette, Syracuse, 
N. Y., vice-president and general manager 
of the Syracuse Rapid Transit Railway 
Company; secretary and treasurer, Mr. 
Henry A. Robinson, New York city, so- 
licitor of the Metropolitan Strcet Railway 
Company. 

The executive committee is composed 
as follows: Chairman, Mr. H. H. Vree- 
land, New York; T. J. Nicholl, Rochester ; 
W. Caryl Ely, Buffalo; Clinton L. Ros- 
siter, Brooklyn. 

The first day’s session was devoted ex- 
clusively to the programme as published 
in the ELECTRICAL Review of August 31, 
the report of which follows. Much in- 
terest was shown in the procecdings and 
the discussion was of a practical and 
earnest nature. The annual banquet 
Tuesday evening was well attended and 
partook of the nature of an old-time re- 
union. The attendance of representatives 


of manufacturing and supply companies 
was quite noticeable and was largely the 
result of upward of 600 invitations that 
had been sent out requesting their pres- 
ence and to bring such exhibits as they 
might choose to make. President Rogers 
and his associates are certainly to be con- 
gratulated over the success that has at- 
tended their efforts in making the New 
York State Railway Association the excel- 
lent organization it has become. 

There was much interest expressed by 
many persons in attendance in the con- 
vention of the American Street Railway 
Association—the national organization— 


TS: nineteenth annual meeting of 


which is to be held in New York city early 
next month. Probably all of those in at- 
tendance at the Rochester convention will 
be present in New York city. 

The meetings and exhibition were held 
in Fitzhugh Hall, elaborately decorated 
with flags. The entire hall was filled with 
exhibits, these being more numerous and 
more extensive than ever before in the his- 
tory of the state association. 

All the sessions were held in the gal- 
lery of the hall, President Rogers in the 
chair, with Secretary Robinson as his 
right bower. 

President Rogers’s annual address first 
alluded, in fitting terms, to the attempted 
assassination of President McKinley, and 
then reviewed at some length the rapid 
advances that were being made in electric 
traction. The success of interurban lines 
and improved equipment was noted, as 
well as the unfairness of the law taxing 
street railroads one per cent on gross earn- 
ings, while one-half of one per cent is the 
tax on other corporations. Mr. Rogers 
stated that the strect railroads of this 
state had carried over one billion passen- 
gers during the past year, the net earn- 
ings being the same as the year previous 
—$0.0155. 

At the conclusion of this address reso- 
lutions condemning the murderous at- 
tack on the President were adopted. 

Treasurer Robinson announced that the 
association had $2,717.17 in its treasury. 

An invitation from the Rochester Tele- 
phone Company to visit its new exchange 
was received with thanks. 

Two excellent papers on “Track Bond- 
ing” and “Accidents” were read. 

Mr. Maurice Hoopes read an interesting 
paper on “The Third Rail,” favoring the 
system and describing its use by the New 
York, New Haven & Hartford Railroad, 
and by the Albany & Hudson Railroad. 
He stated that the comparative cost was 
in favor of the third rail as against the 
trolley. In response to inquiries he stated 
that these two companies had experienced 
scarcely any difficulty from snow on the 
track, as it was easily removed, but sleet 
had on a few occasions caused some an- 
noyance. 

A valuable contribution from a thor- 
oughly practical man was the paper on 
“Storage Batteries,” by Mr. Franklin E. 
Morse, of Brooklyn, superintendent of 
power of the Brooklyn Heights Railroad 
Company. Mr. Morse had found the stor- 
age battery, which was of the chloride 
type, of great assistance in economically 
taking care of the peak of the load during 
hours of heavy traffic, and there was no 
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noticeable deterioration in it. He is using 
three installations at different points with 
great success, one of them being housed in 
old cars to be hauled to other points as 
needed. Mr. Vreeland and Mr. Ely gave 
similar testimony of the excellent use 
they had found for storage batteries, the 
former stating he had met with gratify- 
ing gmccess in applying the battery cur- 
rent to keeping up the voltage when a 
bad load of coal or other cause had com- 
pelled it to fall with cars on 15 seconds 
headway and every volt precious. 

Numerous other papers were read and 
discussed, the meeting proving to be in 
point of interest, attendance and extent 
of exhibits the banner one of the associa- 
tion. 

In addition to the officers and speakers 

named above there were in attendance, 
among others, the following-named gen- 
tlemen: Major H. C. Evans, H. M. Lit- 
tell, Joseph R. Ellicott, J. C. Barr, H. S. 
Cooper, of New, York; general manager 
W. W. Wheatly, of the Brooklyn Rapid 
Transit Company; Mr. G. W. Swan, of 
John A. Roebling’s Sons Company, of 
New York; Mr. J. S. Speer, of the Speer 
Carbon Company; Colonel Ashley W. 
Cole, president of the State Railroad 
Commission, and Mr. Charles Barnes, elec- 
trical engineer of the commission. The 
street railroad men fairly represented the 
traction interest in all parts of the 
state. 
Among the exhibitors were the follow- 
ing companies, and all had neatly and at- 
tractively arranged exhibits. Peerless 
Rubber Manufacturing Company, Lord's 
Compounds, Lorain Steel Company, Elec- 
tric Storage Battery Company, Taylor 
Electric Truck Company, Gold Car Heat- 
ing Company, Sterling Lubricator Com- 
pany, Hole & Kilburn Company, Weber 
Rail Joint Manufacturing Company. 

Mr. T. J. Nicholl, of Rochester, was 
greatly praised for the successful and en- 
Joyable meeting and the handsome pro- 
visions made. 

A fine programme of entertainment was 
provided for the ladies in attendance, in- 
cluding visits to the Genessce Falls and 
Ontario Beach. The banquet, Tuesday 
evening, was given at Ontario Beach. 

On Wednesday officers were elected as 
follows: President, G. Tracy Rogers, of 
Binghamton ; first vice-president, E. G. 
Conwette, Syracuse; second vice-president, 
Addison B. Colvin, Glens Falls; secretary 
and treasurer, Henry A. Robinson, New 
York city ; executive committee—the pres- 
ident, and Messrs. H. H. Vreeland, W. 
Caryl Ely, T. J. Nicholl and J. L. Great- 
singer. 
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AMERICAN STREET RAILWAY 
ASSOCIATION. 


A VERY COMPLETE EXHIBIT AND LARGE AT- 
TENDANCE ASSURED FOR THE OCTO- 
BER MEETING IN NEW YORK. 


The twentieth annual convention of the 
American Street Railway Association will 
be held in Madison Square Garden, New 
York city, Wednesday, Thursday and 
Friday, October 9, 10 and 11. Secretary 
T. C. Penington informs the ELECTRICAL 
ReEvIEw that papers on the following sub- 
jects will be presented : 

“Street Railways: A Review of the Past 
and a Forecast of the Future.” 

“The Adoption of Electric Signals on 
Suburban and Interurban Railways, Sin- 
gle or Double Track, and Their Economy 
of Operation.” 
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Murray Hill Hotel. A rate of one and 
one-third fare for the round trip, on the 
certificate plan, has been granted. 

A number of committees have been ap- 
pointed, composed of gentlemen of New 
York and vicinity prominent in electrical 
circles. Among these committeemen are: 
Messrs. H. H. Vreeland, A. M. Young, 
E. P. Bryan, Eugene Griffin, B. H. War- 
ren, Frank J. Sprague, Henry L. Shippy, 
James H. McGraw, Alfred Skitt, H. C. 
Evans, Thomas C. Wood, Chas. W. Price, 
Frank MacGovern, John T. McRoy, W. Ih 
Candee, St. Clair McKelway, E. H. Mul- 
lin, Edward A. Mahar and Colonel N. H. 
Heft. 

Mr. Marcus Nathan is the director of 
exhibits, and his address is the Grand Cen- 
tral Palace, Forty-fourth street and Lex- 


A New Quick-BREAK SWITCH. 


“The Value of Storage Batteries as 


Auxiliaries to Power Plants.” 

“The Public, the Operator and the 
Company.” 

“The Best Manner and Mode of Con- 
ducting the Return Circuit to the Power- 
House.” 

“The American Street Railway Asso- 
ciation: The Purposes of Its Organiza- 
tion and the Benefits Accruing to Investors 
in and Operators of Street Railway Prop- 
erties by Membership Therein.” 

“The Economies Resulting from the 
Use of Four Motors Instead of Two on 
Double-Motor Equipments.” 

“The Best Form of Car for City Serv- 
ice: A Consideration of the Various 
Types of Car as to Size of Car and Ar- 
rangement of Seats, Including Best Types 
of Brakes and Wheels.” 

“Practical Results Obtained from 
Three-Phase Transmission and Rotary 
Transformers or Motor-Generators in 
Transmitting Power on Railway Lines.” 

“Relations of Interurban and City Rail- 
ways.” 

“The Modern Power-House, Including 
the Use of Cooling Towers for Condens- 
ing Purposes.” 

Every foot of space in Madison Square 
Garden has been secured for exhibition 
purposes by manufacturers and others, 
and Thursday, October 10, has been set 
apart as a day for the examination of 
exhibits, no session being held on that day. 
The annual banquet will be held on Fri- 
day evening, October 11, and the head- 
quarters of the association will be at the 


ington avenue, New York. All exhibits 
should be addressed to “Exhibitor, care 
Madison Square Garden, New York,” and 
delivered to that point not later than Sat- 
urday morning, October 5. 

— o> 


A New Quick-Break Switch. 


A quick-break switch, made by Messrs. 
Zimdars & Hunt, New York, is shown in 
the accompanying illustration. It is 
claimed to be a strictly high-grade switch, 
one that will meet the severe service to 
which this type of switch is so often sub- 
jected. 

The cut shows the principal features of 
the design. The handle lever is connected 
with the blade by spiral springs. In the 
act of opening, these springs are fully 
elongated before the blade moves, but at 
that moment the blade is started by the 
finger on the lower end of the handle 
lever, and then, under the action of the 
springs, flies out instantly and an in- 
stantancous break is effected. There is no 
arcing at the main contacts, however, this 
being taken care of by auxiliary carbon 
contact blocks, which are supplied on all 
these switches. The switch shows evidence 
of careful designing, and the manufact- 
urers state that, owing to the liberal con- 
tact and sectional areas provided, there 
is no possibility of undue heating even un- 
der a considerable overload. 
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Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


It is announced that the control of the 
Kensington Electric Light Company, of 
Philadelphia, has passed into the hands of 
the Philadelphia Electric Company. 


It is proposed to furnish electrical power 
from the River Tirso for the purpose of 
operating all the Sardinia mines, which are 
very numerous and important. The Tirso 
is the largest river on the island. 


A report that negotiations looking to con- 
solidation of the Philadelphia Traction Com- 
pany, of Philadelphia, Pa., and the Pitts- 
burgh Consolidation Traction Company are 
nearing completion has been put in cir- 
culation. 


It will soon be possible to go by trolley 
from the Battery to Poughkeepsie, N. Y., 
and perhaps to Albany. Lines already con- 
nect Peekskill, Ossining and Tarrytown. It 
is said that plans for connecting Peekskill 
with Fishkill are under way. 


Mr. Frank Trumbull, president of the Colo- 
rado & Southern Railway Company, states 
that the directors are considering the appli- 
cation of electricity to the company’s subur- 
ban lines near Denver, Col., and have em- 
ployed experts to make investigations. 


News comes that Mr. Charles T. Yerkes 
has secured control of the projected Bromp- 
ton-Piccadilly Tube Railroad, in London, 
which has a capital of £2,100,000. The road 
is to be worked in conjunction with Mr. 
Yerkes’s Charing Cross-Hampstead line and 
the district railway. 


It is reported that Mr. Charles W. Morse, 
a director in the Garfield National Bank and 
the Bank of New Amsterdam, New York, 
has made a proposition to the board of di- 
rectors of the Telephone, Telegraph and 
Cable Company of America to purchase that 
corporation for $2,000,000 in cash. 


The Singapore Tramways, Limited, is the 
title of a company which has just been or- 
ganized in London under the British Limited 
Liability Acts. The main purpose of the 
company is to introduce electric traction 
into the Straits Settlements. The enter- 
prise has a nominal capital of $10,000. 


A deal for the Windsor & Amherstburg 
Electric Railway and the People’s Electric 
Light Plant, of Windsor, Ontario, has been 
closed by the Everett-Moore Syndicate. The 
purchase price is $591,000, $21,000 cash hav- 
ing been paid to bind the bargain. The pur- 
chase was negotiated by Mr. J. C. Hutchin- 
son, vice-president of the Detroit United 
Railway. 


An exposition which is styled the Twen- 
tieth Century Electrical Exposition will be 
opened at the Royal Aquarium, Westminster, 
London, S. W., December 16, for a period of 
six weeks. According to latest London ad- 
vices, the Ingersoll-Sergeant Drill Company 
is the only American firm so far which has 
secured space for the exhibition of its 
specialties there. 


The Mexican Mining and Development 
Company, of Mexico, is reported to have sold 
the large waterfall known as San-Simonita, 
which is situated near Toluca, in the state 
of Mexico, to Mr. Alexander Potter, of New 
York city. It is said that Mr. Potter in- 
tends to generate electricity from the water 
power for the purpose of supplying Toluca, 
which has a population of about 14,000, with 
light and power. 


destroyed by fire. 


President James J. Hill, of the Great 
Northern Railroad, who has been experi- 
menting with electric motors for more than 
a year, believes that he has found some- 
thing practical for hauling railway trains. 
He has ordered that electric motors super- 
sede steam locomotives on the Cascade di- 
vision of the Great Northern. If this change 
works satisfactorily, electric motors will be 
introduced upon other divisions of the Great 
Northern system. 


Representatives of four large independent 
telephone systems covering all that part of 
the city north and west of Topeka, Kan., 
have organized the Kansas Union Telephone 
Company, with a capital stock of $100,000. 
Eight hundred miles of toll lines are repre- 
sented, giving connection with over 200 
towns. Topeka will be the central point for 
the big system. Work will soon be com- 
menced on a through double metallic cir- 
cuit from Topeka to Salina. 


A new street-car line which is to be oper- 
ated by electrical motive power is to be con- 
structed in Monterey, Mexico. An applica- 
tion for a charter and concession is said to 
have been filed with the Mexican Secretary 
of State, and when granted it is anticipated 
that active work will be begun within a 
month or six weeks. Those interested in the 
project are American and Mexican capital- 
ists, but the former will probably have the 
management of the enterprise. 


Messrs. Stone & Webster, electrical engi- 
neers of Boston, whose interests in Seattle 
electrical companies are said to aggregate 
$7,000,000, and who financed the Snoqualmie 
Falls scheme which supplies all the power 
for Seattle and Tacoma and subsequently 
operated it, have taken over the Stave Lake 


' power proposition in British Columbia. The 


Stave Lake Falls are 38 miles from Van- 
couver. The actual cost of establishing the 
plant is said to be about $500,000. 


It is stated that the Russian Ministry of 
Ways and Communication has appointed a 
special commission for the purpose of dis- 
cussing the project suggested by a syndicate 
of foreign capitalists to install a system of 
electrical towage on the Ladoga Canal. The 
syndicate’s plans include the erection of 
works which will not only supply the neces- 
sary energy for towing purposes and for 
lighting the canal, but which will be cap- 
able of supplying manufacturers and St. 
Petersburg itself with electrical power. 


The property of the Hartford Light and 
Power Company has passed into the hands 
of the Hartford Electric Light Company. 
After October 1 the first-named company will 
cease to be a corporation. The outstanding 
obligations of the light and power com- 
pany at the time of the arrangement made 
with the Hartford Electric Light Company 
consisted of its capital stock, a first mort- 
gage of $150,000, a second mortgage of 
$60,000, and claims against the company 
amounting to $644.80. The claims against 
the company have been taken care of except 
the first and second mortgages. 


A new car barn for the Brooklyn Heights 
Railroad Company, of Brooklyn, N. Y., is 
being erected to take the place of the one 
The proposed building 
will have no roof over the yard where the 
cars will be kept, fence wall being the only 
means of enclosure. It is maintained that 
the cars being built to withstand all sorts 
of weather will suffer no injury by being 
stored in the open. The yard will be 200 
feet wide and 775 feet deep. The walls will 
be of red brick trimmed with axe-finished 
blue stone. The contract has been awarded 
to the Eastern Construction Company, which 
is pushing the work vigorously and expects 
to have it completed by December 1. 
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ELECTRIC LIGHTING 


The contract to put in the electric lighting 
plant in Conway, Mass., has been taken by 
Woodard Brothers. + 


It is rumored that the town of Jamaica, 
Vt., is contemplating putting in an electric 
light plant. 


The United Electric Light Company, of 
Springfield, Mass., has purchased a lot on 
which it proposes to build a new electric 
light plant. i 


The United Illuminating Company, of Mil- 
ford, Ct., is preparing to extend its system, 
according to reports. Mr. C. A. Paul is the 
superintendent of the company. 


Work will soon be begun upon the con- 
struction of the electric power plant in Calu- 
met, Mich., the excavations for the founda- 
tion having now been completed. 


An electric power company was recently 
formed in Marshfield, Vt., by Dr. H. S. Par- 
ver, Messrs. J. W. Mears, M. E. Beckley. 
They are now preparing to build a plant. 


At a special village election held in Holly, 
N. Y., the trustees were authorized to raise 
$15,000 and construct an electric light plant 
which is to be owned and operated by the 
village. 


An application for 50,000 cubic feetof water 
of the Snake River at Rocky Point, for a 
power plant to cost $25,000, has been filed 
by Messrs. R. C. Mckinney, J. S. Stack and 
G. F. Smith, in Weiser, Ida. 


A 10-story power plant is to be erected 
by the Power Building Company in Cincin- 
nati, Ohio. The bids are now being adver- 
tised for. This building, it is claimed, will 
be the largest power plant of its kind in the 
country. > 


The annual meeting of the Imperial Elec- 
tric Light Company was held in Montreal 
and a dividend of seven per cent declared. 
The following officers were elected: Presi- 
dent, V. Morin; vice-president, Rod. Tour- 
ville: treasurer, Dr. Chagnon; managing 
director, Mr. Chapleau. 


The Huntsville Railway, Light and Power 
Company, of Huntsville, Tenn., has pur- 
chased the plant and entire outfit of the 
Stegall Electric Light Company, of Tulla- 
homa. It will at once remove it to Hunts- 
ville, where it will be used in the repairs be- 
ing made on the plant. 


The stock of the Lewiston, Me., & Auburn 
Electric Light Company has been purchased 
by Mr. E. W. Gross, owner of the American 
Light and Power Company, of Lewiston. 
By this transaction a combination of all the 
electric light and power interests in Lewis- 
ton and Auburn will be effected. 


The Edison Electric Light and Power Com- 
pany, of St. Paul, Minn., is about to build 
a three-story addition to its transforming 
plant to cost $8,000. The addition will be 
used to take care of the surplus current and 
furnish a store-house that will provide power 
in case of a breakdown of the main plant. 
Improved machinery costing about $85,000 
will be placed in the new structure. 


Work has been started on the electric 
power plant which is to be constructed on 
the Kaw River, near Kansas City, Mo. It is 
said that when it is finished it will be the 
largest and best equipped plant in the West. 
It will be used by the Kansas City Electric 
Lighting Corporation, both for lighting and 
for furnishing power for manufacturing pur- 
poses. The cost will be at least $1,500,000. 
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ELECTRICAL SECURITIES 


Of course the preeminent factor in the 
business situation for the week just closing 
is the state of unsettlement and distress 
into which the whole country is thrown by 
the terrible event of Friday at Buffalo. 
Naturally such occurrences tend to disturb 
confidence and any upsetment of existing 
conditions is largely refiected in the condi- 
tion of the market. For several years the 
country has enjoyed notable and almost un- 
exampled prosperity, and the general feeling 
of confidence in the existing political con- 
ditions has been enjoyed, even by those 
whose political propensities did not accord 
with the administration. Any change, 
therefore, must be viewed as one liable to 
cause an unsettled condition in the market 
and a downward tendency of prices in gen- 
eral. This may be said without any asper- 
sion upon those who would have charge of 
the government in case of a fatal termina- 
tion of the outrageous attack of last Friday. 

This week’s prices show the general fall- 
ing off due to the receipt of the tragic news 
on Saturday, and exhibit a first symptom 
of the unsettlement of the market, which it 
is believed will not be severe or widespread. 
Business prosperity is so well established, 
and the financial interests of the country 
are so strong, that we have little to fear 
as to the future. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
SEPTEMBER 7. 


New York: His hest. Lowest. '¢ losing. 
Brooklyn R. T... 75% 65% 6536 
Con. Gas......... 226 216% 217% 
Gen. Elec........ 267% 253 254 
Man. El.......... 120 11444 114% 
Met. St. Ry...... 169 162% 162% 
Kings Co. Elec... ... ek 195 
N.Y. & N.J. Tel. Co. ... tae 170 
Telep.,Tel.&Cbl.Co. ... ; 54% 


The first sale of the stock of the Ameri- 
can Telephone and Telegraph Company, on 
the New York Stock Exchange, last week was 
100 shares at 167%. 

The directors of the Commercial] Cable 
Company have declared the regular quar- 
terly dividend of one and three-quarters per 
cent, payable October 1. Transfer books’ 
close September 20 and reopen October 2. 

The considerable increase in the operat- 
ing expenses of the Brooklyn Rapid Transit 
Company for the month of July is largely 
due to improvements in connection with new 
power-houses. It is understood to be the 
policy of President Greatsinger to make im- 
provements in this respect as rapidly as 
possible, covering this very complex system. 


Philadelphia, September 7 : Closing. 
Elec. Co. of Amer...............05. 7 
Philadelphia Elec................. 5 
Union Traction..............e0000- 27 
United G. I. CO ianwis «scoewe eee 117 
Elec. Stor. Bat. c..............05. 71 
Elec. Stor. Bat. pf.............000. 78 


The Philadelphia North American an- 
nounces that a project is on foot for a 100- 
million-dollar combination of electric rail- 
way and light companies, which will em- 
brace Union Traction Company, the new 
rapid transit companies recently char- 
tered in Pennsylvania, the Philadelphia 
Electric Company, the Electric Company 
of America and the American Railways Com- 
pany. There was considerable fluctuation 
in stock of the Electric Storage Battery Com- 


pany. The quotations fell off about five 

points to 71. 

Boston, September 7: Closing 
Am. Telep. & Tel.............445. 160 
Erie Tel roere eee ee go er 40 
New Eng. Tel.......suanesnseessoo 140 
Mass. Elec. pf.......... 0. ce eee eee 98 
Westing. Mfg. pies cacti e4eecant os 73 
Edison Wl6Csicx cisions waa anaes 260 

Chicago, September 7 : Closing 
Chicago Edison Light.............. 167 


Central Union Telephone.......... 45 
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Chicago Telephone................ 274 
Un. Trac: iceus pean entatuwheecade 17 
Un. Trac. pf.......ossnoseeeneeen. 58 
Metropolitan El................... 91 


PERSONAL MENTION 


PRESIDENT C. A. COFFIN, of the Gen- 
eral Electric Company, has sailed for 
Europe. 

MR. DUNCAN McNAUGHT, of the India 
Rubber, Gutta Percha and Telegraph Works, 
Ltd., of Silvertown, England, called at the 
ELECTRICAL REVIEW office last week. 


MR. R. K. MCCLUNG has been awarded 
an Exhibition Scholarship of 1851 by Mc- 
Gill University. He will go to Cambridge 
University to study under Professor J. J. 
Thomson. 

MR. CAMPBELL SCOTT, secretary and 
general manager of the C. & C. Electric Com- 
pany, has just sailed for a four weeks’ busi- 
ness trip to Europe. Most of his time will 
be spent in London. 

MR. WILLIAM F. L. PUFFER has been 
made a member of the jury of awards in the 
electrical division of the Pan-American Ex- 
position. Mr. Puffer is an associate professor 
of electrical engineering at the Massachu- 
setts Institute of Technology. 

MR. E. M. BECKEMEN, an electrical engi- 
neer of Gretebery, Sweden, and a graduate 
of the Chalmers Technical College of that 
place, is in Pittsburgh, Pa., for the purpose 
of inspecting the plant of the Westinghouse 
Electric and Manufacturing Company. 

PROFESSOR SIDNEY H. SHORT, techni- 
cal director of the English Electric Manu- 
facturing Company, Limited, whose plants 
are located at Preston, in Lancashire, ex- 
pects shortly to visit the United States. Mr. 
Short is a well-known American electrical 
expert. 

MR. HENRY RUSTIN, who executed and 
worked out the Pan-American illuminations 
which have received such great praise, is to 
be rewarded for his work. The Superior 
Jury of Awards has decided unanimously to 
give him a gold medal in recognition of his 
grand achievement. 

MR. F. A. SCOTT, electrical and me- 
chanical engineer, of Glasgow, Scotland, is 
one of the representatives of the English 
industries who are visiting this country. For 
the last few years Mr. Scott has been the 
manager for the firm of Hunter & Jack, who 
are engaged in mining and electric lighting 
and power in Glasgow. 

MR. ARTHUR J. WHEATLEY, for some 
years chief engineer and manager of the 
Woking Electric Supply Company, and more 
recently on the staff of Mr. E. Dodd, consult- 
ing engineer of Birmingham, England, has 
secured an appointment under the war of- 
fice to work out the details for the electric 
lighting of the koyal Victoria Hospital, 
Netley. 


OBITUARY NOTICE 


MR. GEORGE MASON, president of the 
Potomac Terra Cotta Company, of Washing- 
ton, D. C., died of heart failure on Septem- 
ber 1, after an illness of some days. Mr. 
Mason was a self-made man. By his own 
industry he prepared himself for admission 
to the University of Vermont, from which 
he graduated in 1858, and afterward re- 
ceived the degree of A. M. In 1863 Mr. 
Mason came to Washington, where he re- 
sided up to the time of his death. For the 
first five years of his residence there he occu- 
pied a position in the office of the pay- 
master-general of the army. He was ad- 
mitted to the bar of the District of Colum- 
bia, and practiced his profession for several 
years, making a specialty of bankruptcy 
cases. In 1894 he purchased a controlling 
interest in the Potomac Terra Cotta Com- 
pany, a large manufacturer of electrical con- 
duits, and became its president. 
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ELECTRIC RAILWAYS 


The Colonial City Traction Company, of 
Kingston, N. Y., has changed its name to 
the Kingston Consolidated Railroad Com- 
pany. 


The Conestoga Traction Company has be- 
gun the preliminary survey for the traction 
company of Conestoga, Pa., for a trolley line 
from Ephrata to Adamstown. 


The Buffalo & Williamsville Electric Rail- 
way Company, of Buffalo, N. Y., has re- 
ceived a franchise from the board of alder- 
men of Batavia, N. Y., to lay double tracks 
through Batavia. 


It is now said that the Indianapolis, 
Greenwood & Franklin Line, of Indian- 
apolis, Ind., will be built to Nashville, and 
that a line will also connect with Martins- 
ville out of Nashville. 


Capitalists in Albany, N. Y., who are 
largely interested in traction companies, 
state that from within three to five years 
New York city and Buffalo will be connected 
by a double-track trolley road. 


Engineers in the employ of the Connecti- 
cut Railway and Lighting Company are now 
engaged in surveying for the proposed ex- 
tension of the local trouey line in the east- 
ern part of Waterbury to Southington via 
Walcott. 


The State Railroad Commission of New 
York State has granted the application of 
the Syracuse, SkKaneateles & Moravia Rail- 
way Company, of Syracuse, N. Y., for a char- 
ter to build an electric railroad from Mo- 
ravia to Syracuse. 


The directors of the Canastota-Morrisville 
Railroad from Canastota, N. Y., have paid 
the $15,000 which is required by law accord- 
ing to a recent announcement, and the com- 
pany will soon file another application for 
permission to build the line. 


The Trenton, Lawrenceville & Princeton 
Trolley Extension Company, of Princeton, 
N. J., has reached Princeton with its new 
car line from Trenton. The tracks are now 
laid as far as Bayard lane, a few rods north 
of former President Cleveland’s residence. 


Capitalists from New York and Spring- 
field, Mass., who are interested in the Water- 
town & Litchfield Trolley Company, in 
Watertown, Ct., have been over the proposed 
route. A meeting of the incorporators will 
be held in New Haven at an early date when 
an organization will be effected. 


It is stated in Detroit, Mich., that the 
Everett-Moore Syndicate, of Cleveland, Ohio, 
is negotiating for the purchase of the San- 
wich, Windsor & Amherstburg Electric Rail- 
way. This railway runs along the Canadian 
side of the Detroit River for 15 miles, and 
is valued at between $350,000 and $400,000. 


The line of the People’s Railway Com- 
pany, in Wilmington, Del., will be double 
tracked between Wilmington and Brandy- 
wine Springs, making a double line for about 
five miles. In about two weeks, work will 
begin on the extension of the line to meet 
the railway which is to come from Kennett 
square and Westchester. 


The consent necessary for a route through 
Vailsburg to Bloomfield into Irvington, N. J., 
has been obtained by the Essex-Cross Rail- 
way Company. It is stated that the com- 
pany will run from Bloomfield to Irvington 
and finally through Elizabeth. Mr. Frank 
M. Epply, of West Orange, is among the 
stockholders in the new corporation. 


The Chambersburg, Greencastle & Waynes- 
boro, Pa., Electric Railway Company has 
been granted a franchise by the Waynes- 
boro city council. The conditions of the 
franchise are that a forfeit of $2,500 be 
put up as an evidence of good faith to build 
the road, and that a bond in the sum of 
$10,000 be given, to be renewed annually. 
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INDUSTRIAL ITEMS 


THE ROYAL ELECTRIC COMPANY, of 
Montreal, Quebec, has let the contract for 
its proposed new substation to P. Lyall & 
Sons, for about $100,000. 


THE JOHN STEPHENSON COMPANY 
of Elizabeth, N. J., has obtained a good 
sized order for double-decked cars for the 
Cheltenham District Light Railway Com- 
pany, of England. 


THE URBAN DISTRICT COUNCIL of Il- 
ford, England, is about to begin the construc- 
tion of 11 miles of tramway. Mr. John W. 
Benton, clerk of the council of Ilford, will 
furnish the specifications. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, has just placed upon the 
market a new cabinet-type wall telephone 
for both series and bridging work. Special 
descriptive matter is being sent upon appli- 
cation. 


CRAMP COMPANY, of Philadelphia, Pa., 
has been awarded the contract for the con- 
struction of the addition to the power-house 
at the new plant of John Lucas & Company, 
at Gibbsboro, N. J. The work will cost about 
$40,000 and will be begun at once. 


SANDERSON & PORTER, of New York, 
have begun the construction of the proposed 
power plant on the St. Joseph River, near 
Mishawaka, Ind. It is to cost $500,000, and 
is being built for the St. Joseph-Elkhart 
Power Company. Two years will be re- 
quired to construct it. 


THE ROCHESTER ELECTRICAL MANU- 
FACTURING COMPANY manufactures the 
Miller cutout for the protection of fire-alarm 
and police telegraph boxes. At the present 
time much interest is being taken in this 
cutout. It is stated that it is simple and 
effective in its workings, and that it can not 
get out of order. Many cities throughout 
the country are using it at present. 


THE DONNELLY IMPROVED STEEL 
CLIMBERS, for sale by J. J. Reidy & Com- 
pany, of New Haven, Ct., are kept in stock 
by the Manhattan Electrical Supply Com- 
pany, of Chicago, McIntosh-Huntington & 
Company, Cleveland, Ohio, and W. B. Bel- 
knap & Company, of Louisville, Ky. These 
houses will carry a very large stock of the 
climbers and can supply smaller dealers at 
factory prices. 


THE EUREKA TELEPHONE COMPANY, 
of Chicago, after severe competitive tests, 
has received the contract for all telephone 
apparatus and supplies required by the 
Bradford County, Pa., Telephone Company. 
There will be a dozen or more exchanges 
built by this company, and the contract is, 
therefore, of considerable magnitude. The 
Eureka company is making a large extension 
to its factory facilities in Chicago. 


THE LONDON COUNTY COUNCIL invites 
tenders up to October 8 for the supply of 
two 2,500-horse-power vertical system en- 
gines, each direct-connected to a continuous- 
current 1,500-kilowatt generator working at 
from 550 to 625 volts, and three auxiliary 
vertical high-speed enclosed steam engines 
of 250-horse-power, each direct-connected to 
a continuous-current dynamo working at 
from 220 to 250 volts are also required. 


THE UNITED STATES BATTERY COM- 
PANY, 522 to 558 State Street, Brooklyn, 
N. Y., has recently published a very com- 
plete and well-illustrated catalogue of its 
Storage batteries. The batteries are shown 
in use for central station electric lighting, 
automobiles, electric house lighting, and elec- 
tric fans, also for flrealarms and police tele- 
graph use and railway signals. These cata- 
logues will be of interest to every user of 
Storage batteries and will be sent on appli- 
cation. 


THE CONSOLIDATED ELECTRIC COM- 
PANY, of Greenwich, N. Y., is making large 
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additions to its hydraulic and electric plants. 
An entirely new concrete dam is being built 
which will afford a head of 52 feet. The 
company has also placed an order with the 
Rodney-Hunt Machine Company for a 400- 
horse-power turbine wheel, and with the 
Stanley Electric Manufacturing Company, of 
Pittsfield, Mass., for a 300-kilowatt 6,000- 
volt two-phase generator for direct-connec- 
tion to the water-wheel, also high-tension 
transformers, switchboard, etc. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, has recently taken 
the exclusive territorial selling agency for 
the new type Peerless incandescent lamps. 
The company states that the factory has been 
experimenting on this lamp for the last two 
or three years, and to-day has a lamp which 
is practically perfect, both mechanically and 
electrically. The success with this lamp has 
been extremely flattering, and the Western 
Electrical Supply Company is willing to send 
out lamps for trial to any one who desires 
a Strictly high-grade lamp, and will guaran- 
tee them as to sustained candle-power, cur- 
rent consumption and life. 


THE MICA INSULATOR COMPANY, of 
New York, N. Y., and Chicago, Ill., an- 
nounces that its selling agency in Europe, 
hitherto entrusted to Messrs. Bergtheil & 
Young, 12 Camomile street, London, has 
ceased, and that an English company has 
been formed named The Mica Insulator Com- 
pany, Limited, for the purpose of carrying 
on the European business. The principal 
Office of the new company will be at its fac- 
tory at Stansted, Essex. By uniting the 
Selling department with the factory, the 
company believes that business will be 
facilitated by bringing it into closer touch 
with the market and enabling it to serve 
customers more promptly. 


THE AMERICAN ELECTRIC TELE- 
PHONE COMPANY, of Chicago, has secured 
the contract for practically the entire equip- 
ment of the Keystone Telephone Company, of 
Philadelphia. The apparatus includes 8,000 
No. 34 central energy telephones, 10,000 ter- 
minals and all other necessary protective 
devices. This is undoubtedly one of the 
largest contracts secured by an independent 
Manufacturer and includes all but the 
Switchboard. The reason for non-acceptance 
of the switchboard part was that. owing to 
a large number of previous contracts, the 
board could not have been completed within 
the time limit. Harrisburg is another im- 
portant city in Pennsylvania, with 2,000 ca- 
pacity and provision for 3,000; two smal] 
adjoining towns will have 500-line exchanges 
each; Reading, Pa., 1.500 central energy, 
with 5.000 ultimate capacity. In New Jer- 
sey, Trenton falls in line with 3,000 central 
energy. Ohio is well represented with 
Mansfield common battery 1,200 installed, 
with 3,000 ultimate Capacity; Zanesville. 
1,500 common battery connected, with pro- 
vision for 3,000: in Xenia, the new exchange 
is running with 800 in Operation, designed 
for 2,000. Texas has evidently realized the 
necessity of modern methods of communi- 
cation. Austin has contracted for 1,200 cen- 
tral energy immediate connection, 3,000 
ultimately; Temple, Tyler and Taylor, 
Tex., each 750 lines, central energy. ready 
to connect with double the capacity as sub- 
scribers increase in number: Belton, Tex., 
has bought a 500-line equipment, for com- 
mon battery, and increase to 1.000. Okla- 
homa City, Indian Territory, has already 750 
subscribers on a 1,200-line central energy 
switchboard. Topeka, Kan., will instal] 1,200 
lines at once and provide for a certain in- 
crease up to 3,000. Rhinelander, Wis., wil] 
start with nearly 750 subscribers on a 1,200- 
line board. In Illinois, Pekin Swells the 
list with a 750 to 1,200-line exchange, while 
in Huntington, Ind., a 1,000-line equipment 
is contracted for and construction under 
way. The American Electric Telephone 
Company has reason to be proud of this fine 
showing. Its great establishment in Chicago 
is one of the busiest as well as most exten- 
sive in the independent telephone field. l 
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NEW INCORPORATIONS 


DETROIT, MICH.—Detroit & Flint Rail- 
way Company. $250,000. 


SAULTE STE. MARIE, MICH.—St. Marys 
Power Company. $100,000. 


STOCKBRIDGE, MICH.—The Stockbridge 
Light and Fuel Company. $10,000. 


MARION, OHIO—Columbus, Marion, Tif- 
fin & Toledo Railway Company. $20,000. 


ST. PAUL, MINN.—Pipestone Electric 
Light, Heat and Power Company. $50,000. 


BELFAST, N. Y.—The Belfast Telephone 
Company. Capital stock increased from 
$1,000 to $12,000. 


ALMA, MICH.—The Union Telephone 
Company. Capital stock increased from 
$25,000 to $125,000. 


ATLANTIC CITY, N. J.—Chelsea Heights 
Traction Company. $100,000. Incorporators: 
Israel G. Adams, John G. Dyer and others. 


HARRISBURG, PA.—The Harrisburg & 
Lewisburg Trolley Road. $40,000. To con- 
Struct a road from New Cumberland to 
Lewisburg. 


NEW YORK, N. Y.—Mayaguez Electric 
Company. $100.000. To generate electricity. 
Incorporators: Cecil D. Giles, Frank H. Lord 
and others. 


GRAND RAPIDS, MICH.—The Grand Rap- 
ids, South Haven & Kala Railroad Company. 
$800,000. To build an electric line in west- 
ern Michigan. 


BALTIMORE, MD.—The Liberty Turn- 
pike Electric Railroad Company. $150,000. 
Directors: Frank H. Callaway, James E. 
Ingram, Jr., and others. 


MORRISON, ILL.—The Whiteside County 
Telephone Company. $20,000. To operate a 
telephone system. Incorporators: H. L. Hall, 
W. W. Warner and others. 


NORFOLK, VA.—Southern Electric Sup- 


\ply Company. $10,000. To deal in electrical 


supplies. H. W. Summers, of Philadelphia, 
Pa., is president of the company. 


WEST HAVEN, CT.—The Hogan Motor 
Company. $75,000. Incorporators: Fred- 
erick B. Wells, Southport, Ct.; John J. 
Hogan, West Haven, Ct., and others. 


MILWAUKEE, WIS.—The Independent 
Telephone Company. $500,000. To construct 
a line from Escanaba, Mich., to Milwaukee. 
The incorporators are A. L. Hutchinson, 
Edwin I. Fairchild and others. 


CANANDAIGUA, N. Y.—The Ontario & 
Wayne Traction Company. $500,000. To 
construct an electric railway from Canan- 
daigua to Pultneyville. Directors: John 
Raines, J. L. Burnett and others. 


SHEBOYGAN, WIS.—The Sheboygan-Elk- 
hart Lake Railway and Electric Company. 
To construct an electric railway system 
from Sheboygan to Elkhart Lake. $200,000. 
Incorporators: John M. Saemann, Stedman 
Thomas and others. 


BROOKLYN, N. Y.—The Northport Trac- 
tion Company. $50,000. To operate an elec- 
tric road between the East Northport sta- 
tion of the Long Island Railroad and North- 
port harbor. Directors: William H. Bald- 
win, Jr., William F. Brown, of Brooklyn, 
N. Y., and others. 


BUFFALO, N. Y.—The Western New York 
Power Company. $50,000. To furnish elec- 
tricity for lighting. heat and power trans- 
portation in Niagara Falls, Lockport, Bata- 
via. Rochester and adjoining towns. Di- 
rectors: Edward S. A. McLeod, Walter E. 
Frapton and others. 
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SUBSCRIPTIONS TO THE 


as an inexpressible shock to the American 
people and is felt almost as a personal 
bereavement by all classes of citizens. 
Under his wise and tactful administration 


the country was wonderfully progressive 


had largely been forgotten. On all sides 


PRESIDENT McKINLEY. 


The tragic death of Mr. McKinley comes 


and prosperous, and political differences 


the administration was regarded as safe 


and patriotic, while confidence in existing 


conditions was widespread. The personal 


qualities of the President, his tact, 


modesty, simplicity and sound common 


sense made him universally popular and, 
by those privileged to know him, greatly 
beloved. 


The blow aimed at the government by 


THE HISTORY OF ILLUMINATION. 
If the classical mythology could be re- 


established in this engineering age it is 
hardly to be doubted that Prometheus 
would be made a divinity. In looking 
back over the general course of the human 
race it seems reasonable to fix upon the 
artificial production of fire as the greatest 
invention that has marked its career. 


Fire meant not only heat and the arts 


of metallurgy and cookery, but it also 
gave practically an extension to the life- 
time of each individual of the race by en- 
abling him to work, to think, to talk and 
to meet his fellows during the dark hours 
that formed half of his life. In other 
words, artificial illumination gave a con- 
siderable extension to the lifetime of each 
individual and hence immensely acceler- 
ated the progress of the human race in 


general. 


Perhaps the first artificial illuminant 
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was the fire of brushwood and fallen sticks 
gathered by our remote and savage ances- 
tors. Illumination by torches and burning 
logs continued to be practised until very 


the fanatic assassin succeeded only in kill- 


ing this honored and beloved citizen. The 


Coples can be supplied for only one year back at 25 


safe policies and conservative tendencies 
cents each 
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It is very gratifying to every one in- 
terested in the future progress and devel- 
opment of electrical science and its appli- 
cations to practical work to see the large 
amounts of money which are being offered 
by scientific and electrical societies for 
solutions of certain problems, or to those 
who make the greatest discoveries in any 
branch of electrical work. Large numbers 
of technical schools, in which the subject 
of electricity holds a foremost part, are 
springing up all over the world, and the 
time has come when men recognize the 
value of a thorough scientific and tech- 
nical training to one who is to engage in 
any one of the numerous professions where 
it can possibly be helpful to him. 


that marked his administration will be 
continued, and no fear is felt of any in- 
terruption of the conditions that have 
wrought so wonderfully of late for the 
betterment of this nation and all its con- 
stituent citizens. Mr. Roosevelt has al- 
ready shown the same high qualities of 
administrative ability, sterling patriotism 
and energy, united with a stainless record 
in both his public and private capacities. 

The national grief is embittered by the 
fecling that the tragedy at Buffalo might 
have been prevented by some more string- 
ent laws for the suppression of the an- 
archistic spawn that has been so freely ad- 
mitted to our hospitable shores. In this 
hour of mourning nothing is more certain 
than that this country will never again 
furnish an asylum to the murderous brood 
that is a common danger to all enlight- 
ened states. 
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recent historical times, although the in- 
vention of the lamp is one of the most 
ancient that the history of civilization has 
recorded. In the old Egyptian and Etrus- 
can tombs lamps are found possessing all 
the essential qualities of the lamp of to- 
day, in having a reservoir for oil and a 
wick of some fibrous material. But the 
question of oil and the expense of its pro- 
duction greatly limited the use of lamps. 
Even as late as the fifteenth century we 
find public places and private houses still 
illuminated by the pine-wood torch or the 
roaring logs of the fireplace. One of the 
earliest decorative arts in connection with 
the household economy of our Saxon an- 
cestors was the manufacture of iron 
sconces for attachment to the walls of 
rooms, these being intended to hold torches 
for furnishing illumination. 

In classical times, in such centres of 
civilization as Rome and Athens, lamps 
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wére in general use for interior illumina- 
tion, but the streets were lighted, when 
this was necessary, by torches, each indi- 
vidual or group of persons who found 
occasion to go out during the dark hours 
carrying their own pitch-wood with them. 
It does not seem that fixed illumination 
of the streets was practised except on very 
special occasions; some of the streets of 
Rome, during the administration of the 
Cæsars, were lighted by flambeaux of 
burning wood, and the illumination of 
Nero’s gardens is not likely to be for- 
gotten—during this age, at least. At the 
entrance to the harbor of Alexandria the 
famous Pharos was built and in this a 
fire was maintained to light mariners 
through the harbor channels. 

During the Middle Ages lamps of vari- 
ous kinds were in use, nearly all consuming 
some variety of vegetable oil, such as that 
made from the seeds of flax or the fruit 
of the olive tree. It was within quite re- 
cent times, historically speaking, that 
whale-oil was discovered to be a better 
illuminant than any that had been used 
before, and much of the early prosperity 
of the New England colonies was due to 
the whale-oil trade and the whale fisheries 
in the North Atlantic and neighboring 
seas. | 

In the early years of the last century 
illuminating gas was first manufactured 
in England, and in the larger cities of 
civilized countries piping systems were 
laid down for its distribution. 


days naturally made it impossible to use 
gas for illuminating purposes outside of 


the large cities and regions where the area 


of distribution was small and the relative 
consumption large. 
early days of gas that a better illuminant 


than whale oil first came to be demanded 


—this largely on account of the increasing 


price of that fluid, due to the rapid ex- 


tinction of the sperm whale in the Atlantic 
Ocean. A number of substitutes were in- 
vented, such as camphene, which was a 
product of turpentine distillation, and a 
variety of other oils manufactured by 
various chemical processes. 


covery of petroleum in Pennsylvania, and 
founded on this grew the enormous indus- 


The tre-- 
mendous expense of such systems in those 


It was during the 


About the 
middle of the last century came the dis-. 


ELECTRICAL REVIEW 


try of refining and marketing this oil for 
ituminating purposes. 

Coincident with the general introduc- 
tion of the petroleum products as illumi- 
nants, improved processes for the manu- 
facture of pipes and various inventions of 
methods for manufacturing gas from coal 
greatly reduced the cost of gas distribution 
and made gas the principal illuminant in 
cities and towns of moderate size. By 
1870 gas had come to be practically the 
recognized illuminant of civilized places 
throughout the world. The gas was made, 
either from wood or from bituminous 
coal, by a process of distillation, and sub- 
sequently purified, and chemical means 
for extracting valuable by-products from 
the residues of its distillation had so 
cheapened the price of manufacture that 
gas was well nigh ubiquitous. It was at 
this period that the electric light first ap- 
peared upon the scene. 7 

As early as 1804—about the time tha 
gas was first manufactured and used for 
public lighting—Sir Humphrey Davy dis- 
covered the electric arc. This brilliant 
phenomenon remained a laboratory experi- 
ment for nearly three-quarters of a cen- 
tury, waiting the time when large and 
powerful currents of electricity should be 
generated upon a commercial scale. In- 
deed, the first stimulus to the perfection 
of the dynamo came from a knowledge of 
the importance of the electric are light, 
especially in connection with lighthouses. 
The Alliance machine, which was per- 
fected in France in 1862, was used first 
for lighthouse illumination, and was short- 
ly followed by the invention of the 
Gramme dynamo—one of the turning 
points in the history of electrical en- 
gineering. 

The arc light was immediately recog- 
nized as the best illuminant for streets 
and large open spaces that had been de- 


vised and a host of inventors, on both sides 


of the Atlantic, applicd themselves with 
great success to the perfection of arc light 
dynamos and lamps. At the time of the 
invention of the incandescent lamp—in 
1884—the arc system was practically per- 
fected and had attained a high commercial 
efficiency. The necessity, however, for an 
illuminant of smaller power and less con- 
centrated energy than the are had long 
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been apparent and experiments covering 
a score of years had been made to devise 
a lamp which would permit what was then 
called the effective “subdivision of the 
electric current.” This was thoroughly 
done by the introduction of the multiple 
system of connection using high-resist- 


ance incandescent lamps of small candle- 


power. 


As in the history of the telephone, the 
greatest invention, doubtless, was the idea 
of the exchange, so in the history of the 
electric light perhaps the greatest inven- 
tion is that of the central station from 
which energy in bulk is delivered over a 
considerable area for purposes of illumi- 
nation. The story of the development of 
the central station, of the incandescent 
lamp and of methods of electric lighting in 


general istoo recentand too familiar toneed 


recounting here. It seems, however, as if we 
are again at a parting of the ways and as 
if new inventions of lamps are imminent. 
The arc lamp has been wonderfully im- 
proved in the last five years, and the in- 
candescent lamp has steadily grown better 
since the day of its first manufacture. 
But even to-day the efficiency of both sys- 
tems of lighting is very low, and the 
Nernst lamp and similar devices have 
given rise to a strong hope that we shall 
soon see an important betterment in this 
direction. | 


TROLLEY BAGGAGE CARS. 


On many interurban and suburban trol- 
ley lines it is customary to operate bag- 
gage cars, and for the most part these cars 
are worked by separate motors and are 
operated as second sections of passenger 
trains. Whatever may be the reason for 
this practice it seems unnecessary, because 
in nearly all of such lines it would be 
perfectly possible to haul the baggage car 
behind the regular passenger car and thus 
save the services of at least the motorman 
ordinarily used in connection with it. 
Much the largest cost in railway operation 
of any kind is the labor account and it 
ought to be possible to reduce this in the 
way suggested in this important case. On 
several of such roads the smal] radius of 
curves prevents, however, the operation of 
more than one car to a train. The atten- 
tion of railway managers whose properties 
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contain these curves is directed to the fact 
that the interest on the investment neces- 
sary for the ratification of such curves is 
generally considerably less than the in- 
creased operating expense that is imposed 
on the management by the necessity for 
single-car trains. 

It is felt that the time has come to call 
attention to the elements of railway opera- 
tion in connection with electric lines be- 
tween cities and to suggest a number of 
important modifications that might be 
made in the working methods of such lines 
by closer attention to the science of rail- 
way operation which has been fully devel- 
oped in connection with steam railroads. 
It is hoped in succeeding numbers of the 
ELECTRICAL REvIEw to call attention from 
time to time to various points in this con- 
nection which it is believed will be worth 
the investigation of street railway mana- 
gers, especially those who have to do with 
long-distance lines running from town to 


town. 


_— ee 


THE TUNNEL PROBLEM. 


On other pages of this issue will be 
found a preliminary description of the 
work of the New York Rapid Transit Con- 
struction Company in constructing the sub- 
way which is to furnish some relief to the 
congested condition of the transit facili- 
ties of the American metropolis. 

For twenty years or more the construc- 
tion of an underground railway in New 
York city has been the subject of a con- 
tinual discussion in the engineering and 
lay press. Half a dozen or more schemes 
have been devised, but the great engineer- 
ing difficulties in the way of the successful 
construction of such a subway, combined 
with the naturally high cost of such an 
installation, have prevented any action 
being taken upon it until this late date. 
New York city is underlaid with rock of 
a gneissic variety, having no well-defined 
fracture and of an extraordinary hardness. 
This rock rises to the surface or near it 
in successive waves, the crests becoming 
lower at the south end of the island, and 
in some places the intervening valleys are 
filled with quicksands of the most formid- 
able kind. All of these difficulties have 
added materially to the cost and trouble 
of construction and it is believed that when 
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the rapid transit subway is finished it will 
he one of the most expensive pieces of rail- 
way construetion in the world. 

The most interesting problem in con- 
nection with the system, however, is one 
that it is not yet possible to throw any 
great light upon on aecount of the fact 
that the engineers in charge of the con- 
struction have not yet decided upon the 
traction system that shall be applied to 
the railway. Of course it is an understood 
and foregone conclusion that this system 
will be electrical, and it is practically un- 
derstood that it will be a direct-current 
system, but its precise nature has not yet 
been determined and probably will not be 
for some time to come. 

In the meantime it is known that it is 
the purpose of the construction company 
to provide for both local and express serv- 
ice in the tunnels and to use as high an 
acceleration as is possible in order that the 
overall schedule may be as fast as it can be 
made. The interesting details of the 
equipment decided upon are awaited with 
considerable expectancy by electrical en- 
gineers having to do with traction prob- 
lems, but it is believed that a very fair 
forecast can be made of the system which 
will be adopted finally by those in charge. 

It is thought that the multiple-unit sys- 
tem or some modification of it will most 
certainly be used, on account of the high 
acceleration which it is possible easily to 
attain with this system. Naturally, gener- 
ation of current will be by means of alter- 
nators of the polyphase type, situated in a 
large power station convenient both to con- 
densing water and coal delivery. This 
station will doubtless be constructed on 
one of the river fronts. Substations will 
contain apparatus for transformation and 
conversion to direct current, probably at 
a pressure not exceeding 700 volts. The 
car equipments, in the light of present 
knowledge of the subject, will probably 
be of the self-contained pattern adapted 
for multiple control, thus permitting an 
operation of trains of any number of cars 
that may be desirable. It is believed that 
an attempt will be made to attain very 
high overall speeds and to work the four 
tracks of the subway to the ultimate ca- 
pacity from the beginning. It is hoped in 
later issues to give some account of the 
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clectrical equipment of this remarkable 
railway, but in the meantime this oppor- 
tunity should not be allowed to pass with- 
out speaking a word of praise for the civil 
and mechanical engincers who have car- 
ried on the arduous undertaking now in 


hand. Probably no tunnel that was ever 
built has contained more difficulties than 
this one. That it has been constructed so 
far without serious interruption to street 
traffic and built in part through the most 
crowded streets in the world, is a testi- 
monial to the high ability that has been 
shown by those having its construction in 
hand. 


MILITARY TELEGRAPH LINES. 

In the exceedingly interesting article by 
Licutenant Sabin Gibbs, Jr., of the United 
States Volunteer Signal Corps, which ap- 
pears on other pagcs, a glimpse is given of 
the conditions under which military tele- 
graph lines are constructed and main- 
tained in some of the difficult country in 
which our army has recently been engaged. 
One fact is evident from a perusal of this 
account and that is that in gallantry the 
Signal Corps is in no degree inferior to the 
man actively engaged on the firing line. 
The almost incredible difficulties under 
which the Philippine Islands field tele- 
graphs were constructed and operated add 
brilliance to the achievement of this fine 
body of men. 

When wireless telegraphy was first ex- 
ploited it was believed that it would find a 
considerable use for the purposes of mili- 
lary signaling, but the event does not seem 
to have borne out this conclusion, Indeed 
with ordinary lines operating telegraph 
and telephone apparatus as well as they do 
under such conditions as are described by 
Lieutenant Gibbs, there seems little need 
for wireless telegraphy, while it is believed 
that the difficulties of its proper operation 
in such country as he describes will be 
practically insuperable. There is stil] 
room for improvement in military tele- 
graphs, and it is hoped that the subject 
will reccive more attention than has been 
given it in the past. | 

_ Now that the summer is over, fan mo- 
tors are standing idle all over the country. 
ds it not worth the while of central sta- 
tions having many of these small breeze- 
makers connected to undertake the stor- 
age of their customers’ motors for the 
winter and their overhauling against next 
summer’s use? Such a course, a nominal 
sum being charged for the service, would 
insure satisfied customers next season. 
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Science 
Brevities 


Braun Tubes as Electrometers — For 
studying the period of alternating cur- 
rents Braun’s cathode-ray tube has been 
used with much success. Mr. W. I. Mil- 
ham has found it useful for measuring 
electrostatic fields, but in a somewhat in- 
direct manner, for when the tube is placed 
between the electrodes there is no de- 
flection of the cathode beam; when, how- 
ever, the field is suddenly commutated, 
the fluorescent spot jumps aside, and then 
returns to its normal position, quickly at 
first, and then more slowly, says the Elec- 
trician. On repeating the commutation 
the throw is in the opposite direction, and 
the return is as before. The explanation 
is obvious. The field traverses the tube, 
but the cathode rays within the tube render 
the gas conducting, and the charges on the 
walls are thus neutralized. That this is 
the true expldnation may be proved by 
interrupting the cathode rays during their 
returning motion by stopping the current. 
The luminous spot then disappears, and 
when the beam is restored the spot re- 
appears, not in its normal position, but at 
the point it had reached when the rays 
were cut off. The speed of return is pro- 
portional to the throw, and the latter is 
proportional to the field. Under favor- 
able conditions the author claims an ac- 
curacy to within one per cent for the 
measurements. 

Effect of Gravity and Pressure on 
Electro-Motive Force—The anode is dis- 
solved while the cathode is plated when 
an electric current is passed through an 
electrolytic cell. If the cell is made in the 
form of a tube, with the electrodes in the 
ends, the law of the conservation of energy 
would require a greater consumption of 
energy when the current passes up through 
the tube than when the tube is horizontal 
or when the current passes down. This 
greater consumption of energy will ex- 
press itself as a difference in the electro- 
motive force required for a given rate of 
deposit, and this difference may be re- 
garded as a counter electro-motive force 
and detected as such. Some experiments 
in this direction have recently been made 
by Miss Rolla R. Ramsey, according to one 
of Mr. Fournier d’Albe’s abstracts. Start- 
ing with the tube in horizontal position, 
the tube was turned to a vertical position 
and reversed repeatedly in unison with the 
galvanometer needle until a maximum 
deflection was obtained. Zinc or cadmium 
amalgams were used as electrodes, and 
the sulphates, either in solution or in 
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paste, as electrolytes. The most anes 
results were obtained with cadmium. +? 
additional electro-motive force per centi- 
metre height of a.10 per cent solution 
was found +o be 4.78 x 10% volts, with a 
migration ratio of 0.02. The authoress 
also measured the effect of pressure and 
found that the electro-motive force 1n- 
creased in a linear manner with the press- 
ure up to 300 atmospheres, and to a larger 
extent in a Clark cell than in a cadmium 
cell. 

Metallic Conduction—Herr E. Riecke 
has attempted to solve the question 
whether or not metallic conduction 18 
attended by a transport of metallic ions. 
The Electrician abstracts his results as 
follows: Such a transport of ions was sug- 
gested by the observed diffusion of metallic 
ions through solid metals, and was con- 
sistent with the author's electrothermal 
theory. The apparatus used by the author 
consisted of three equal cylinders, two of 
them being of copper and the third of 
aluminum. They were firmly pressed 
together, with the aluminum cylinder in 
the centre, and provided with copper 
leads. The apparatus was kept in the 
closed circuit of the battery of accumu- 
lators for a whole year, during which time 
it was traversed by about 958 ampere- 
hours. In an electrolytic cell this would 
have meant the deposition of 1.14 kilo- 
grammes of copper. But on weighing the 
cylinders at the end of the year it was 
found that, with experimental errors, their 
weight had not altered. The author, there- 
fore, answers the above question in the 
negative, and concludes that in metallic 
conduction no electric charges are con- 
veyed by positive metallic ions. 

New Method for the Measurement of 
lonic Velocities in Aqueous Solutions— 
Mr. D. B. Steele gives a new method for 
the measurement of ionic velocities in 
aqueous solution, in the Proceedings of 
the Chemical Society. The liquid is en- 
closed between two partitions of gelatin, 
which contains the indicator ion in solu- 
tion; on the passage of the current the 
cation and anion of the solution are fol- 
lowed respectively by those of the indi- 
cator. The indicator ions must move more 
slowly than the measured ions. The posi- 
tion of the boundary is easily seen on ac- 
count of the difference of refraction; the 
motion 1s measured with a cathetometer. 


Electrolytic Separation of Cobalt and 
Nickel—M. Balachowsky, in a communi- 
cation reported in Comptes Rendus, has 
treated, in a platinum capsule, a solution 
in acetic acid containing, for every 
0.3 gramme of Ni, three grammes of 
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Quantitative Estimation of nse Ne 
Pyrites—A quick and exact metho 0 
the quantitative estimation of oppa E 
pyrites by precipitation with alumin $ 
and electrolysis is given by C. 
Heidenreich in Zeitschrift für Analy- 
tische Chemie. Two to five grammes 
pyrites are dissolved in aqua regia, the 
nitric acid evaporated off, and the residue 
redissolved in 5 c.c. dilute hydrochloric 
acid and 10 c.c. water. The whole 1s 
washed into an Erlenmeyer, diluted to 100 
c.c. and warmed with excess of sheet 
aluminum on the sand bath. When the 
solution is colorless, showing that all the 
iron oxide is reduced, the solution is fil- 
tered, and the residue (copper and alumi- 
num) is washed free from chlorine, the 
filter paper burned, and the copper and 
aluminum dissolved in nitric acid. The 
copper is then subjected to the ordinary 
electrolytic estimation. 
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Separation of Lead from Manganese— 
The following method for the separa- 
tion of lead from manganese is given in 
the Chem. Zeitung, 1901, xxv, 393: A 
solution containing about 0.2 gramme of 
lead in 150 cc. and not more than 0.03 
gramme of Mn, with 25 to 27 cc. of nitric 
acid of specific gravity 1.42, is electro- 
lyzed at 70 degrees centigrade with a cur- 
rent of two amperes. The lead is com- 
pletely precipitated as dioxide free from 
manganese in 35 to 40 minutes. With 
larger quantities of Mn, fairly accurate 
results are obtained by adding 35 cc. of 
nitric acid and a little oxalic acid to dis- 
solve any precipitate of manganese di- 
oxide, and using a current of two and one- 
half amperes. 


Calcium Carbide— Metallic iron should 
be added to the mixture if the materials 
from which calcium carbide is made con- 
tain much silica. As a result, a ferro-sill- 
con is formed in the electric furnace, and 
this, separating out on the top of the car- 
bide, enables a comparatively pure yield of 
the latter to be obtained. The use of iron 
is the subject of a patent of Dr. Rathenau, 
of Berlin. ; 


=s” > a = 


et coil a 


a 


ING, j 


E gn. 


0. g 
-must hit 
MUM exp 
e rolis, 
ion tae 
rade, ar) 
Its, aft 
the sy’ 
the (dp 
force h 
$0 (oÑ, 


pper ia 
rod fop 


ern 


MUNUN 


DS 


Ay uy- 
Mes 
a, the 


espleg ' 


hori 
les 
o Lin! 
sheet 
| the 
| the 


September 21, 1901 


ELECTRICAL REVIEW 


339 


Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER VII-CALCULATION OF THE ELECTRO-MOTIVE 


N the six preceding chapters we have 
traced the development of the funda- 
mental conceptions which underlie 

modern electrochemistry. In the first chap- 
ter we studied osmotic pressure, and showed 
how the relations between gas-pressure 
and osmotic pressure were discovered. 
The origin of the theory of electrolytic 
dissociation was traced in the second chap- 
ter, together with certain lines of evidence 
bearing upon it. In the third, certain ap- 
plications of this theory were taken up. 
The fourth was devoted to electrolysis 
and the decomposition of electrolytes in 
general, by the current; the.theories to 
account for electrolysis receiving special 
attention. Chapter five was devoted to the 
determination of the relative and abso- 
lute velocities of ions, and chapter six dis- 


- cussed the conductivity of electrolytes, and 


especially the application of the conductiv- 
ity method to the measurement of electro- 
lytic dissociation. 

These chapters have, in a sense, been 

preliminary to the one which is to follow. 
We shall aim to show in this chapter how 
these fundamental conceptions have been 
applied. to a problem of both scien- 
tific and technical importance—the calcu- 
lation of the electromotive force of ele- 
ments. This problem is interesting scien- 
tifically, because, for the first time, we are 
able to obtain any adequate conception of 
what takes place in a primary battery, and 
although such batterics have been known 
for more than a century, their action has 
been explained for only about a dozen 
years. 
The problem is of technical interest be- 
cause it enables the engineer to deal with 
primary cells in a theoretical manner, 
which is as simple mathematically as we 
ever hope such a problem to become. 

We can, of course, assume that the 
methods of measuring the electromotive 
force of elements are familiar to all, and 
shall proceed at once to the application of 
the conceptions developed in these papers 
to the problem in hand. 

It should be stated at the outsct that the 
nature of the problem is not a simple one. 
The primary cell in its simplest form is 
a complicated device, involving a number 
of processes and operations; and the study 
of the action of these cells involves,» nec- 
essarily, a number of conceptions which 
must be clearly grasped before the follow- 


FORCE OF ELEMENTS. 


PART I. 


ing deductions can be appreciated. Most of 
these conceptions have already been devel- 
oped at sufficient length, but one or two 
additional features must be introduced in 
the proper places. Because a problem is 
a little complex, however, should be no 
barrier to its solution, but, on the con- 
trary, should be an incentive to further 
effort. It is believed that the following 
solution will offer no serious difficulty to 
any one who has followed the preceding 
chapters, and who has even an elementary 
knowledge of the calculus. 


CALCULATION OF THE ELECTROMOTIVE 
FORCE OF ELEMENTS FROM THE OS- 
MOTIC PRESSURES OF THE SOLUTIONS 
AROUND THE ELECTRODES. 


The first time that one comes upon this 
heading it is safe to predict that its mean- 
ing will not be fully understood. How is 
it possible to calculate the electromotive 
force of primary cells, from the osmotic 
pressure of the electrolytes around the 
poles? How could there be any close con- 
nection between osmotic pressure and the 
potential in a cell? are questions which are 
almost sure to be asked at the outset. In- 
deed, it is difficult to see off-hand that 
there is any connection between two sets 
of phenomena apparently so widely re- 
moved from one another. 

A careful study of these phenomena 
will bring out the fact that there is a very 
close relation, indeed, between them ; as so 
frequently manifests itself when we come 
to consider apparently disconnected phe- 
nomena in the light of some recently dis- 
covered generalization. 

It should be stated at the outset that 
the very important deductions which are 
to be followed in this chapter we owe al- 
most entirely to Nernst, who worked them 
out theoretically and verified many of 
them, while a privat-docent in the labora- 
tory of Ostwald, in Leipzig.* 

The fundamental principle which makes 
the following deduction possible is that 
if we allow a substance under one condi- 
tion to pass into another condition, iso- 
thermally, it makes no difference how 
the transformation takes place; 4. e., 
whether we allow it to be accomplished os- 
motically by the flow of the solvent from 
one solution to another, or electrically, by 


*For a fuller discussion of this whole subject, see 
Ostwald's Lehrbuch der emeinen Chemie, Le Blanc's 
Elektrochemie, or Jones, Theory of Electrolytic Disso- 
ciation. 


the flow of a current and the consequent 
movement of the ions. 

We must first find out the maximum 
amount of external work which can be 
obtained from a process, in which a sub- 
stance passes isothermally from one con- 
dition over to another. This can be most 
readily accomplished by starting with a 
gas under one pressure, and allowing it 
to expand, isothermally, until it is under 
a considerably smaller pressure; since, as 
already stated in these papers, we know 
more about matter in the gaseous than 
in any other condition, and can deal with 
it far more freely. 

Let us start with the gas under any 
pressure p, and volume v, then allow 
it to expand isothermally until it is 
under a considerably smaller pressure, 
which we will call p, to distinguish it 
from the first pressure which the gas 
exerted. When a gas expands thus, 
isothermally, it does work as we say, 
in overcoming the pressure of the at- 
mosphere; or, to use technical terms, 
it takes up heat from the surrounding ob- 
jects and converts it into energy of volume, 
which it can again give up. The amount 
of this is, from the well-known thermo- 
dynamic principle; 


If we represent the pressure of a gas by 
Pı and its volume by »,, the combined ex- 
pression of the laws of Boyle and Gay 
Lussac is; pv=RT, where R is the well- 
known gas constant and T the absolute 
temperature of the gas. 

Substituting pv=RT in equation (1) 
we have ; 


which expression for the volume energy 
obtainable from an expanding gas, can be 
readily integrated. 

The integral is ; 


which is an expression of the amount of 
energy converted into work, which can be 
obtained from a gas which obeys the gas 
laws, expanding isothermally from any 
pressure p, to any other pressure py. 
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The question which arises here is what 
connection exists between the above de- 
duction for a gas and the osmotic 
pressure of a solution? What has the one 
to do with the other? We will recall in 
this connection the contents of the first 
chapter, where it was shown that the 
osmotic pressure of solutions obeys the 
gas-laws, and we can see now one of the 
many applications of this highly impor- 
tant generalization. 

Since the laws of gas-pressure apply to 
the osmotic pressure of solutions, we can 
apply any deduction from the one set of 
phenomena directly to the other set. The 
work obtainable from an ideal gas, In pass- 
ing from a gas-pressure Pı to a gas-prese- 
ure 7, is, therefore, exactly equal to 
that which can be obtained for an ideal 
solution in passing from an osmotic press- 
ure p, to an osmotic pressure Pe In the 
above deduction the gas had a volume v, 
and passed isothermally from the one 
pressure over to the other. In order that 
the conditions should be comparable for 
the solution, it must also have a volume* 
v, and pass isothermally from the one 
pressure over to the other. 

The all important point in the calcula- 
tion of the electromotive force of elements 
from osmotic pressure, is the following: 
T'he ions can not move in a solution with- 
out carrying with them the electrical 
charges which are upon them, and the 
amount of work obtainable from the ions 
in passing from one osmotic pressure to 
another, can be transformed into. elec- 
trical energy. This is the key to the whole 
deduction which follows. We have al- 
ready seen how to calculate the work ob- 
tainable from an isothermal transforma- 
tion of ions from one osmotic pressure 
to another. Since this work can be trans- 
formed into electrical energy, we can 
equate the maximum external work which 
is obtainable and the electrical energy 
which is equal to it. 

We have thus far shown how to cal- 
culate the electrical energy obtainable 
from a solution whose ions are under an 
osmotic pressure p, in passing to an 
osmotic pressure p,. But electrical energy 
is one thing, and potential or electromotive 
force is another thing. This brings us to 
the second important step, what relation 
exists between electrical energy and po- 
tential? 

Electrical energy, like every other mani- 
festation of energy, can be regarded as 
made up of two factors; the one expressing 
the quantity of energy and the other the 

* By volume of a solution is meant the number of litres 


which contain a gram-molecular weight of the elec- 
trolyte. 


- a capacity and an intensity factor, 
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In brief, we have 
and the 
equal 


intensity of the energy. 


product of these two is, of course, 


to the energy in question. 
In the case of electrical energy the 


intensity factor is the potential, and 5 
capacity factor is the quantity of a 
tricity. The product of these two Is equa 
to the electrical energy. If we represent 
the electrical energy by E,, as is usually 
done, the quantity of electricity by E,, and 
the potential by m, we have: 
t E =E, 

We know E , since it is equal to the max- 
imum external work obtainable from the 
isothermal transformation discussed above, 
we know E, or the quantity of electricity 
carried by a given quantity of ions in 
passing from one osmotic pressure over to 
another; since from Faraday’s law this is 
determined once for all for anv given 
ion, and knowing the quantity for any 
given univalent ion, we obtain it for an 
ion of any valence by simply multiplying 
this quantity by the valence of the ion in 
question. From equation 4, we have: 


“Let* us deal with a gram-molecular 
weight of univalent ions. These will carry 
16,510 coulombs of electricity, and this 
quantity we will now designate by E 
If the ions are bivalent they will cari y 
twice as much; if trivalent three times as 
much, and so on. Let us represent the 
valence of the ions by v; then, a gram- 
molecular weight will carry v E, amount 
of electricity. Suppose a gram-molecular 
weight of these ions are charged r poten- 
tial. The amount of electrical energy re- 
quired to effect this charge is: 

wu Ey 
But this electrical energy is equal to the 
osmotic, calculated above, where a gram- 
molecular weight was taken into account. 
We have: 


` x J 
MEER By = -- RT In is Or, 
Ie 


t 
RT In A 
p 

tU E (5) 


This is the fundamental equation for 
culeulaling the electromotive force of 
elements, from the osmotic pressures of 
the electrolytes around the electrodes.” 


Numerical values for a number of the 
quantities in the above equation are 
known, and can be readily inserted into it. 
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e This paragraph is quoted fram Theory of Electrolytic 
Dissociation, by Jones, pp, 229 280, 
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purposes ; 


Rv — 0.0251 volt, 
Ky 
since a volt multiplied by 8 coulomb 18 


equal to 10° ergs. . . 
‘Subetialing this value in equation 5, 


we would have: 
ae (6) 
=) a 

If we wish to pass from the natural A 
the Briggsian logarithm, we must divi e 
by 0.4343, when the above expression be- 


comes: 


n 


0 058 log Pı (7) 
v jh 


If we are dealing with univalent ions, 
v = 1, when we have: 


p 
m = 0.058 log A (8) 


This is the form in which we shall use 
the equation in all calculations of the elec- 
tromotive force of elements. 

This equation takes into account noth- 
ing but.the osmotic pressures of the ions 
in the solutions around the. electrodes. It 
contains no factor which says anything 
about the nature of the electrodes used, or 
of any relation between the electrodes and 
the electrolytes in which they are im- 
mersed. The story of the action of the 
cell, as thus far told, is very important, but 
it is not the whole story. It is self-evident 
from our knowledge of primary cells that 
the electrodes as well as the electrolytes 
must be taken into account, and we shall 
now see the wayin which this is done. This 
second important deduction, like the one 
which we have just considered, we owe 
to Nernst, who was the first to explain the 
action of the primary cell. 


THE SOLUTION-TENSION OF METALS. 


The term solution-tension of metals is 
now so extensively used, that every one 
must have some conception as to what is 
meant by it. From this, the term solution- 
tension has extended to every substance 
which dissolves in any solvent, so that 
solution-tension has become coextensive 
with, the term solution itself. While : 
general conception is held as to what 1s 
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meant by solution-tension, the exact use 
of the term must be understood before it 
can be used in connection with the elec- 
tromotive force of elements. By solution- 
tension of metals we should understand 
that tension or strain analogous to a 
force, which tends to drive the atoms of 
metals off into the surrounding solvent. 
When the atoms are driven into solution, 
they are no longer present as atoms, but 
become ions. Teo illustrate, whenever a 
bar of metal is immersed in water, a few 
of the metallic atoms pass into the solu- 
tion as ions; or, as we say, the metal dis- 
solves to a slight extent. The number of 
metallic ions sent into the solution is very 
small in any case, and in most cases so 
small that they can not be detected by or- 
dinary chemical methods, yet we have 
good theoretic ground for believing that 
every metal dissolves in every solvent to a 
slight extent—even platinum dissolves in 
water to an infinitesimal amount. 

Nernst, who proposed this idea of the 
solution-tension of metals, driving the 
metallic ions into the solvent, suggested 
that it was analogous to the vapor-tension 
of liquids, which drives the liquid mole- 
cules into the space above the liquid, until, 
for a given temperature, a definite vapor 
pressure is reached. When this pressure is 
attained, the vapor-tension—still continu- 
ing to manifest itself—drives molecules 
into space, but the number of molecules 
which condense in a given time is just 
equal to the number which evaporates. 
This is the condition known as equilib- 
rium. 

The solution-tension acts in an analo- 
gous manner, driving ions into solution 
until a certain concentration is reached, 
when just as many ions separate from the 
solution on to the bar of metal, in a given 
time, as pass into solution. In the words 
of Nernst :* “If, in accordance with Van’t 
Hoff’s theory, we assume that the mole- 
cules of a substance in solution exist also 
under a definite pressure, we must ascribe 
to a dissolving substance in contact with 
a solvent, similarly, a power of expansion, 
for here also the molecules are driven into 
a space in which they exist under a certain 
pressure. It is evident that every sub- 
stance will pass into solution, until the 
osmotic partial pressure of the molecules 
in the solution is equal to the solution- 
tension of the substance.” 

Nernst stated the whole subject of solu- 
tion-tension of metals so clearly in his orig- 
inal, epoch-making paper, in which the con- 
tents of this chapter were discussed, that we 
can not do better than give his own words 
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as literally as possible; since, from the im- 
portance of the subject dealt with, they 
have become of historical value: 

“Let* us now consider what will take 
place if we dip a metal whose electrolytic 
solution-tension is P into a solution of 
one of its salts; the osmotic pressure of 
the metal ions in this solution being 
p. Let at first P > p; at the moment of 
contact a number of positively charged 
metallic ions, driven by this larger press- 
ure, will pass into solution. Since by the 
latter a certain amount of positive elec- 
tricity is carried from the metal into the 
solution, the liquid receives a positive 
charge, which arranges itself in the form 
of the positive ions contained in the solu- 
tion, on the surface of the metal. At the 
same time there is, of course, a correspond- 
ing amount of negative electricity set free 
in the metal, which also passes to the sur- 
face of the metal. We recognize at once, 
that at the surface of contact of metal 
and electrolyte the two kinds of electricity 
must accumulate in the form of a double 
layer, whose existence, as is well known, 
was made probable some time ago by 
von Helmholtz, in an entirely different 
way. 

“This double layer furnishes one com- 
ponent of force, which acts at right angles 
to the surface of contact of the metal and 
the electrolyte, and which tends to drive 
the metallic ions from the electrolyte on 
to the metal, and thus acts in opposition 
to the solution-tension. Equilibrium will 
be, of course, established when these two 
forces equalize one another. The final re- 
sult will be the appearance of an electro- 
motive force between the metal and the 
electrolyte, which will give rise to a gal- 
vanic current from the metal to the liquid, 
if by any device its existence is made possi- 
ble. 

«If P < p the reverse of course takes 
place. Metallic ions separate from the 
electrolyte and are precipitated on to the 
metal, until the electrostatic component of 
force of the positive charge of the metal 
and the negative charge of the liquid, thus 
produced, are in equilibrium with the ex- 
cess of osmotic pressure. An electromo- 
tive force again appears between the metal 
and the electrolyte, which, under suitable 
conditions, gives rise to a galvanic cur- 
rent, but in this case opposite in direction 
to the case first considered. 

“‘ If. finally, P =p, the metal and elec- 
trolyte are in equilibrium at the first mo- 
ment of contact; therefore, no difference 
in potential exists between the two.” 

This clear and concise statement needs 
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no comment and but little elaboration. If 
the solution-tension of the metal is greater 
than the osmotic pressure of the metallic 
ions in the solution, the action of the 
double layer is to oppose the greater 
pressure, which, in this case, is the 
solution-tension of the metal. If, on 
the other hand, the osmotic pressure of 
the metal ions in solution is greater than 
the solution-tension of the metal, a double 
layer is formed in such a sense as to op- 
pose again the greater pressure, but in this 
case the greater pressure is the osmotic 
pressure. 

In the first case the action of the double 
layer is, therefore, to drive metallic ions 
out of the solution on to the metal, in op- 
position to the solution-tension; in the 
second case the double layer tends to drive 
ions off from the metal into the solution, 
in opposition to the osmotic pressure of 
the ions already in solution. 

The action of the double layer in both 
cases is to establish equilibrium between 
the solution-tension of the metal and the 
osmotic pressure of the metal ions in solu- 
tion, and to do this it must, of course, 
always act against the greater force. 

“Tf,* now, we inquire which metals 
have high and which low solution-ten- 
sions, we will find that magnesium, zinc, 
aluminum, cadmium, iron, cobalt, nickel, 
and the like are always negative when 
immersed in solutions of their own salts. 
This means that the solution-tension of 
the metal is always greater than the os- 
motic pressure of the metal ion, in any 
solution of their salts which can be pre- 
pared. If, on the other hand, we take 
gold, silver, mercury, copper, ete., we 
usually find the metal positive when im- 
mersed in a solution of its salt. This 
means that the solution-tension of the 
metal is so small that it is less than the 
osmotic pressure of the metallic ion in 
the solution. When a very dilute solution 
of salts of these metals is prepared, the 
osmotic pressure of the metallic ion may 
hecome less than the very slight solution- 
tension of these metals, and then the 
metal would be negative with respect to 
its solution.” 


A DEMONSTRATION OF THE SOLUTION-TEN- 


SION OF METALS. 


One might easily think that this con- 
ception of the solution-tension of metals 
is all very well, as a matter of pure theory, 
and may, perhaps, help us in our ex- 
planation of the action of primary cells, 
but the most important question is, what 
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evidence have we that it is true? In- 
deed, there has been absolutely no evi- 
dence presented thus far; and does it not, 
after all, seem a little contradictory to our 
experience? If metals all dissolve in 
water and similar solvents, as this con- 
ception demands, why do they not dis- 
solve in quantities sufficient to be detected 
by our most refined chemical methods. 

This is a very natural state of mind for 
one to be in with respect to the whole 
problem, until the evidence for this view 
is presented and carefully considered. 

With respect to the point raised above, 
that if metals like gold, platinum, silver, 
etc., dissolve in water, they dissolve in 
such small quantity that it can not be 
detected, it need only be recalled that the 
ions carry enormous quantities of elec- 
tricity. A gram-molecular weight of 
univalent ions carries 96,540 coulombs, 
as we have already seen. The num- 
ber of ions which would pass into 
solution in order to establish a consider- 
able difference in potential between the 
metal and the solution, would be very 
small indeed. It has been calculated that 
the number required to produce the dif- 
ferences in potential which actually exist, 
would be far too small, in the cases of 
such metals as those named above, to be de- 
tected by the most refined methods known 
to man. This apparent discrepancy is, 
then, not at all at variance with the con- 
ception of the solution-tension of metals, 
but is exactly in accord with it, and could 
have been predicted beforehand with the 
greatest certainty. 

It is, however, one thing to remove ob- 
Jections to a theory or conception, and it 
is quite a different matter to bring for- 
ward positive evidence of its truth. We 
shall now consider a demonstration of the 
solution-tension of metals, which seems to 
leave little to be desired. The following 
demonstration was furnished by Pal- 
maer: Mercury* is a metal whose solution- 
tension is very small. Even when in con- 
tact with a very dilute solution of a 
mercury salt, the solution-tension of the 
mercury is less than the osmotic pressure 
of the mercury ions in the solution, and 
some of the mercury ions will separate 
from such a solution. Given a vessel 
whose bottom is covered with metallic 
mercury, and over this is placed a solu- 
tion of mercurous nitrate, having a 
volume of 2,000; a few mercury ions will 
separate from the solution and give up 
their positive charges to the mercury. 
The positively charged mercury will at- 
elek. Chem., Yii. 281. "The above description inqusted ftom 


Elemeats of Physical Chemistry by H. C. Jones, which 
will soon appear.. 
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tract, electrostatically, a few negative NO, 
ions to form the double layer. This will 
be continued until a certain difference in 
potential has been reached, when equilib- 
rium will be established. If, now, a 
drop of mercury is let fall into the solu- 
tion, a few mercury ions will separate upon 
it, charge it positively, and it will then 
attract an equal number of negative NO, 
ions, and drag them down with it 
through the solution. The next drop of 
mercury will behave in exactly the same 
manner, and thus the top of the solu- 
tion will become continually poorer and 
poorer in salt. 

When the drop of mercury comes in 
contact with the mercury at the bottom 
of the vessel, where equilibrium is already 
established, what will happen? When the 
drop has united with the mercury, this 
will contain an excess of positive elec- 


APPARATUS TO ILLUSTRATE SOLUTION-TENSION 
OF METALS. 


tricity and, therefore, a small quantity of 
mercury ions will pass into solution; 
and, indeed, exactly the same number as 
there are NOU, ions carried down from 
the top to the bottom of the solution. 
The solution will thus become more con- 
centrated just above the layer of mercury 
on the bottom of the vessel. 

A fine glass tube from which mercury 
flows is known as a drop-electrode. To 
produce changes in concentration suffi- 
cient for the purposes of a demonstration, 
a very powerful drop-electrode must be 
used. This is made by inserting a conical 
glass-stopper into a conical glass tube, so 
that the junction is mercury-tight. A 
large number of fine grooves are then 
etched on the outside of the stopper, so 
that the mercury will stream through as 
a fine mist. To assist this process the 
mercury is subjected to four or five atmos- 
pheres of pressure. 

Under these conditions, however, the 
mercury can not be allowed to flow di- 
rectly into a vessel filled with a dilute so- 
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lution of a mercury salt, and containing 
mercury at the bottom, since there would 
be too much commotion in the solution. 
The arrangement which was used is shown 
in the accompanying sketch. 

Here the mercury is allowed to flow 
directly into the solution, but the princi- 
ple involved is exactly the same. 

The drop-electrode T dips into the fun- 
nel-shaped vessel O, which is connected by 
a narrow tube and a rubber tube with the 
larger vessel M. This is in turn connected 
with the vessel U, where the change in 
concentration can be observed. When the 
mercury has been allowed to flow for five 
minutes under a pressure of five atmos- 
pheres, distinct changes in concentration 
can be detected. 

Palmaer gives data which show that 
the concentration above had been dimin- 
ished as much as fifty per cent, and in- 
creased below as much as forty per cent. 

This will be recognized at once to be a 
very remarkable experiment, and before 
the conception of solution-tension of 
metals was proposed, would have been en- 
tirely inexplicable. It should be added 
that the results of this experiment were all 
predicted before the experiment was 
tried. 

We have developed in the first section 
of this chapter the method of calculating 
potentials, or electromotive force, from the 
osmotic pressure of the solutions around 
the electrodes. Also the conception of the 
solution-tension of metals, and the way 
in which this acts when a metal is 1m- 
mersed in a solution of one of its salts. 
In the following section we shall apply 
these two fundamental conceptions to the 
electromotive force of primary cells. 
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Electricity in Switzerland. 

The Swiss town of Davos proposes to 
introduce electricity for all industrial and 
domestic purposes, thus dispensing with 
fuel of all descriptions, according to the 
London Engineer. An extensive elec- 
trical gencrating plant will be erected 
at the confluence of two mountain tor- 
rents, and it is stated that a prominent 
firm of Swiss electrical engineers has ob- 
tained the necessarv permission to utilize 
the torrents for this purpose. The cost 
of the first installation is put at about 
$1,700,000. = 


Two prizes of $750 and $375 will be 
awarded by the principal electric railway 
company in Berlin for the best and second 
best speed indicator for electric cars. The 
conditions which such a device must ful- 
fill are numerous. The maximum speeds 
are to be indicated to the motorman by 
means of visible or audible signals. The 
device must be also so simple and durable 
that the jarring of the car will not sae 
its operation. The competition close 
on September 1. ees a 
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The New York Rapid Transit Subway. 
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The New Underground Railway which is Being Constructed in New York City—Details of the 


the contract for the construction of 
the Rapid Transit Railway was 
signed in the office of the Comptroller of 


1 the morning of February 24, 1900, 


the City of New York by President 


Alexander E. Orr, of the Rapid Transit 
Commission ; Comptroller Coler and Con- 
tractor John B. McDonald. 


Tunnel and Methods of Construction. 


arched roof there is a rectangular struc- 
ture, which is placed for the most part in 
an open trench. The surface of the street 
is being excavated to a depth of about 
20 feet, and the tunnel is to be as near the 
surface as conditions will permit. At 
some places, however, it is to be from 100 
to 150 feet deep, and in all cases where 


and the inner ones for express trains. It 
will be divided above Nincty-seventh 
street, and one branch, which is to be 
known as the West Side line, will extend 
to Spuyten Duyvil Creek, and another, 
the East Side line, to Bronx Park. Al- 
together the road is to be 20.6 miles in 
length, about seven miles of main line, 


THE ‘“ CIRCLE” AT FIFTY-NINTH STREET AND EIGHTH AVENUE—REPLACING SURFACE TRACKS. 


With appropriate ceremonies the first 
excavation was made March 24, 1900, in 
front of the City Hall. 

With this beginning was launched what 
is to be the most wonderful electric rail- 
way system ever conceived, and one over 
which, probably, more people will be trans- 
ported in a day than any other of its 
length in the world. 

The method of building this railway is 
different from that ordinarily pursued in 
building tunnel railways. Instead of an 


the track is more than 30 feet from the 
surface elevators are to be provided, but 
these places are very few in number. For 
the greater part of the way the passenger 
will scarcely realize that he is under- 
ground, since the roof for the most part 
is perfectly flat and the sun’s rays are ad- 
mitted wherever possible. 

The main line of the tunnel will ex- 
tend from the post office to Ninety-seventh 
street and will have four tracks. The 
two outside tracks are for local trains 


seven miles on the West Side line and 
seven miles on the East Side line. 

Around the general post office there is 
to be a two-track loop. The route of the 
main line follows Park row, Dewey ave- 
nue, Fourth and Park avenues, Forty- 
second street, Broadway to 169th street, 
West End avenue to Sherman's Creek, 
Ellwood avenue to Inwood street, and 
Broadway to 230th street. 

There will be a sub-subway at 103d street 
on the east branch. Two tracks pass under 


» 
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TENTH STREET AND FOURTH AVENUE, SHOWING HEAVY WOODEN SHORING NECESSARY TO 
SUPPORT TROLLEY TRACKS TEMPORARILY. 


the north-bound track and continue under 
104th street and Central Park to Lenox 
avenue at 110th street, up Lenox avenue 
to I4ist street, under Harlem River, 
through private property and 149th street, 
Westchester avenue, Southern Boulevard 
and Boston road to Bronx Park. This 
section is called the Harlem River tunnel. 
It will be a dowble-cylindrical cast-iron 
tunnel, surrounded by concrete, one track 
in each section. 

At Third avenue the road will emerge 
from the tunnel and run in an open cut 
on to a masonry. viaduct approach to the 
elevated structure which begins at Brook 
avenue. This elevated road is to be much 
simpler in construction than any of the 
elevated roads now in use. Each column 
will be made of four bulb angles and a 
web plate. The trestle will be much 
lighter and more graceful in appearance 
than the present elevated structures. Plate 
girders 54 inches deep will support the 
tracks. This elevated section will run 
over Westchester avenue and Southern 
Boulevard and the Boston road_to Bronx 
Park. 

At Ninety-sixth street, on the West 
Side, the two outer tracks will run as 
close to the surface as possible, and con- 
tinue up the Boulevard in a two-track 
steel and concrete construction to 122d 
street. It will there run out ona masonry 
approach to the Manhattan Valley viaduct, 
Which begins at 125th street. The via- 
duet ends at 133d street, and the road runs 
underground through a mason rv approach 
and open cut. The tunnel is entered again 


at 135th street. 
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canal to 230th street and Bailey avenue. 
just east of the New York Central Rail- 
road station, where the road ends. 

At the post office there will be a loop 
around which all trains will pass. It is 
so arranged that an extension can be built 
to the Battery at any time when it 1s con- 
sidered advisable to construct it. In this 
event part of the trains could be run 
around the loop and part of them to the 
Battery. 

The ties upon which the tracks will be 
laid will be steel T’s, spaced six feet apart 
and imbedded in concrete. Channel irons 
are bolted to them, one on each side to 
act as guard rails. Timber blocks placed 
side by side are between them and under 
the running rail. These blocks are held 
in position by wooden timber on each side 
which are bolted between the guard rails. 
This arrangement is to prevent vibration 
and rumbling. 

For the standard steel section the roof 
girders are 15-inch I-beams. In the side 
walls are placed 12-inch I-beams, while 


CONCRETE ARCH COMPLETED JUNT SOUTH OF 158TH STREET. 


From 135th to 147th 
strect the tunnel will be a standard two- 
track steel and concrete section. The two- 
track arched masonry section begins above 
147th street and runs on a descending 
grade to Fort George at Eleventh avenue, 
where it emerges to the surface and the 
{rains run on a short masonry approach 
to the steel viaduct at Hillside avenue 
and Ellwood street. The traina then run 
through Ellwood street on the viaduci 
to Broadway. or the Kingshridge road. 
whence they run north and cross the ship 
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the three columns between the four tracks 
are built up of bulb angles and the web 
plate. The outside dimensions of these 
columns are about six by eight inches. 
The columns are placed five feet apart. 
The size of the four-track tunnel will be 
53 feet, outside measurement, while the 
two-track tunnel will measure 28 feet. 

In all there are to be 48 stations. The 
underground stations will be entered 
from the sidewalks of the side streets, 
the entrance being covered with orna- 
mental hoods. Separate staircases for 
entrance and exit will be provided. 
Concrete will be used in the construction 
of the platforms, which will be 200 feet 
long, 10 feet wide at the ends and 20 feet 
wide toward the centres. Electric lights 
placed in niches in the walls will be used 
in lighting the stations. These lights will 
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SIDE TUNNEL FOR DRAINAGE. 


made of jack arches and concrete, and the 
ceilings paneled in wood and plaster. 
The first actual work upon the tunnel 
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it might pass under the tracks of the un- 
derground railway. The undertaking was 
marked by no special ceremonies. At 
eight o’clock Engineer William B. Par- 
sons raised the pick and lowered it, the 
steel slipping in between the Belgian 
blocks and the great work had actually 
begun. 

Mr. John B. McDonald took the con- 
tract to construct and equip the entire rail- 
way for $35,000,000. The construction 
work has been divided up into 15 sub- 
contracts. These sub-contracts have been 
awarded to different contractors, and work 
upon them is now being pushed all along 
the lines. In all about 80,000,000 cubic 
feet of rock and earth are to be removed. 

At the time the representative of the 
ELECTRICAL Review went over the work, 
a few days ago, three shifts of men were 
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Rock CUTTING, SEVENTEENTH STREET AND FOURTH AVENUE (UNION SQUARE). 


be covered with opaque glass globes to give 
them the appearance of daylight. Wher- 
ever the station platforms come under a 
sidewalk the roofs will be made of glass, 
but the roofs of the other stations will be 


was begun at the corner of Greene and 
Bleeeker streets on, the morning of March 
26, 1900. The Bleecker street sewer was 
lowered from Elm to Greene street, from 
14 feet. its former level, to 21 feet, that 


heing employed on some of the sections, 
and the work prosecuted both day and 
night, while in other places there were not 
more than one or two shifts. 
Compressed-air drills are used in push- 
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ing the tunnel through the rock, three or 
four of which may be operated side by 
side on a single facing. The first step is 


ELECTRIC CABLEWAY CRAB, UPPER BROADWAY. 


to drill three holes into the rock wall, 
forming a V-shaped incision. A blasting 
charge is then inserted and the three- 
cornered section marked by the drills 
blown out. Other holes are then driven 
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of rock removed are about two feet square. 
They are either lifted out by a steam der- 
rick when they are near at hand, or 
hauled to where the derricks are in small 
cars, for which temporary tracks have 
been built. 
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For the foundation at the bottom of the 
tunnel 12 inches of concrete are first laid 
down and four to six layers of felt, coated 
in hot asphalt, put over the concrete. This 
felt, coated with asphalt, is used to keep 
out the water. Six to ten inches of con- 


FouRTH AVENUE AND TENTH STREET COMPLETED, SHOWING CONCRETE ARCHES IN 
VARIOUS STAGES. 


COMPLETED STATION AT SIXTIETH STREET AND BROADWAY. 

In the earth excavation skips are used. 
They are filled and lifted out by derricks, 
where the earth is dumped in wagons to 
be drawn away. 


straight into the rock in tiers of three or 
four, placed about two feet apart. These 
are then blown off until the full width of 
the tunnel has been removed. The pieces 


crete are then laid over the felt. Sub- 
stantially the same construction is carried 
out for the sides and roof of the tunnel. 

The side walls are formed of a series of 
arches from between columns of concrete 
12 inches in thickness. Outside the side 
walls ducts are laid to carry the electric 
cables. Draining tiles are placed outside 
these ducts to provide for surface drain- 
age connecting with the drainage system 
in the bottom of the tunnel. 

In going over the work one can not but 
be impressed with the enormity of it 
and with the difficulties under which the 
contractors are compelled to work. In 
many places temporary road-b-ds for street 
cars have to be built that traffic may not 
be interrupted, while in many other places 
one-half the width of the street has to be 
opened at a time, and as the work 1S 
finished at one side of the excavation and 
the street restored, new work is begun at 
the other side. Thus only part of the 
steel framework and concrete can be 
finished at one time. | 

It is necessary to use an eno 
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ELM STREET, SHOWING COMPLETED SECTION OF 
FrvE BLocks AND CoNnputIiT Ducts IN PLACE. 


ELM STREET, SHOWING PIPE SUPPORTS 


REVIEW 


DEPTH oF CUTTING. 
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of the tunnel can be constructed. As the 
openings are so large and so near together, 
there is very little suffering from heat even 
during the hottest days among those em- 
ployed. 

One very interesting piece of apparatus 
employed on a portion of this work is the 
electric cableway crab. This has been 
very fully described in the ELECTRICAL 
Review of March 30, 1901, and is shown 
in the illustrations with this article. It 
is supported by one large cable. The 
motive power is furnished by electric 
motors to which current is supplied by a 
wire running parallel to the supporting 
cable. It is employed in conveying earth 
from the excavations to the wagons in 
which it is drawn away. 

At the present time nearly one million 
dollars is being paid out each month for 
labor and materials used in the construc- 
tion of the subway. In all about $8,000,- 
000 has already been spent. As nearly as it 
is possible to estimate at present, about one- 
quarter of the work is completed; from 
the progress made it is expected that the 
work will be completed a year in advance 
of the contract requirements. 

Mr. E. P. Bryan, the general manager 
of the company, has let the contracts for 
the engines and boilers, which amounted 
to $1,500,000. There are to be eight 5,500- 
horse-power stationary engines, which are 
to be supplied by the Allis-Chalmers com- 
pany. The 48 boilers required will be fur- 
nished by the Babcock & Wilcox company. 

Mr. Bryan expects in a few days to give 
out another contract of $1,500,000 for the 
electrical apparatus. It is stated that a 
polyphase system having transforming 
stations at convenient distances, with a 
third-rail, direct-current system of distri- 
bution, will be employed. 

oh areas ees ie 

An electric traveling gangway is now 
being used between the cross Channel 
mail steamers at Dover and the shore. 
The apparatus consists of a platform on 
the endless-chain system worked by electric 
motors, and the unloading is accomplished 
at double the speed to what it was 
formerly, 15 seconds being about the aver- 
age time for a package to travel from the 
boat to the shore at low tide, when the 
incline was at its steepest. Some of the 
packages weigh as much as 700 pounds. 

penis 

Messrs. Pollak and Virág were invited 
by the French Government to make ex- 
periments with their new telegraphic ap- 
paratus over the lines between Paris and 
Lyons, when they displayed it at the Paris 
Exposition last year. The inventors, how- 
ever, declined the invitation because of 
the enormous expense. They have estab- 
lished a line of their own extending from 
Budapest to Fiume, a distance of 375 miles, 
since that time, and a series of tests have 
been carried out with their apparatus. A 
speed as high as 40,000 words per hour 
has been obtained. 
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Extension of the Snoqualmie Falls 
Power Company’s Installation. 


The Snoqualmie Falls power installa- 
tion is probably the most interesting of 
all water-power plants in existence. With 
a most varied service that includes elec- 
tric traction, mill and factory power, as 
well as ordinary illumination, the entire 
load of the Snoqualmie system is operated 
in multiple and with a regulation of less 
than two per cent. The development of 
this installation is largely due to the busi- 
ness sagacity of the company’s able presi- 
dent, Mr. Charles H. Baker. 

Two years have passed since the first 
current from Snoqualmie Falls was 
carried into the cities of Seattle and 
Tacoma, Wash., and in this short time the 
initial installation has proven too small. 
The capacity of the plant is to be en- 
larged to meet the increasing demand for 
power in these growing western cities. 
At the falls, distant 44 miles in an air- 
line from Tacoma and 32 miles from 
Seattle, are installed in a rock-excavated 
chamber four generating units, each con- 
sisting of a water-wheel direct-connected 
to a 2,000-horse-power three-phase alter- 
nator. This famous power-transmission 
system now generating and distributing 
8,000 electrical horse-power is to be more 
than doubled in capacity. At the same 
transmission voltage now employed, 30,- 
000 volts, it is proposed to carry 12,000 
horse-power more into the cities above 
mentioned, making a total output of 20,- 
000 electrical horse-power. The electrical 
machinery is to be wholly furnished by 
the Westinghouse Electric and Manufact- 
uring Company. 

The Abner Doble Company, of San 
Francisco, which furnished the water- 
wheel equipment for the initial installa- 
tion, is figuring upon placing wheels in 
the new extension, and an engineer of 
another water-wheel concern is likewise 
looking into the matter. The water-wheel 
contract will not be let for 60 days yet. 
If an impact wheel is used there will be a 
single wheel on each end of each generator 
shaft, and each wheel will be driven by a 
single jet of water 14 inches in diameter, 
the two jets combined being sufficient 
under the existing head of 270 feet to 
give the requisite power. The two water- 
wheels and the generator between will be 
built on a single hollow shaft of oil- 
tempered nickel steel. 

The present underground generating 
station, which is 200 feet long, is to be 
lengthened out 150 feet up stream to make 
room for the new installation. A new pen- 
stock is to be built which will carry 50 
per cent more water than the old one. The 
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transmission line that is to parallel the 
old line will require 125 tons of aluminum 
wire, and the order for it has already been 
placed. At Tacoma a large and com- 
modious brick and stone substation is now 
being erected. The entire cost of these im- 
provements will be in the neighborhood 
of $400,000. The work is to be vigor- 
ously prosecuted, and it is expected that 
the first of the new generators will be de- 
livering current into Seattle and Tacoma 
within the next nine months. The gener- 
ating machinery will consist of three 
3,000-kilowatt (4,000 horse-power) ro- 
tating-field generators of the two-bearing 
type, generating a three-phase current at 
1,100 volts and 7,200 alternations. The 
speed is to be 100 revolutions per minute. 
Each generator will require an exciting 
current of 320 amperes, approximately, 
at 125 volts. For exciting these three 
generators a 200-kilowatt, eight-pole, 
direct-current generator of the two-bear- 
ing type is to be used. At 175 revolutions 
per minute it is to deliver under normal 
load a current of 1,600 amperes at 125 
volts. 

The current which is generated at 1,100 
volts is to be raised to a line potential of 
20,000 volts by nine 1,000-kilowatt, 
oil-insulated, water-cooled transformers. 
These are to be delta-connected on both 
the primary and secondary sides. It is 
estimated that each transformer will weigh 
11,000 pounds and require 500 gallons of 
oil. The switchboard that is to be in- 
stalled is to consist of 14 panels of white 
marble, and is to be of the special type 
that was furnished for the original in- 


stallation. Instead of the Niagara-type 
single-phase indicating wattmeter that 1s 
in use on the present switchboard a poly- 
phase, long-scale indicating wattmeter 18 
to be used. Where formerly a field-plug 
switch was used a double-pole field switch 
is to be employed. The standard equip- 
ment of synchronizing lamps is to be re- 
placed by a single pole-plug switch 
mounted on the generating panel and con- 
nected to a synchroscope which will be 
mounted on the multiplying panel. The 
increased capacity of the generators will 
necessitate placing three single-pole main 
switches instead of one three-pole main 
switch. The circuit-breakers, which are 
to be non-automatic, will be placed on 
an extension panel above the main 10- 
strument panel. 


eee 
Electrolytic Permanganates. 

M. Griner uses an anode of carbide, 
boride or silicide of manganese in & solu- 
tion of caustic soda, 36 degrees Beaumé. 
A porous diaphragm separates the anode 
from the iron cathode. On passing & cur 
rent through the cell sodium perman- 
ganate is formed in the anode chamber. 
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ON MOTOR AND THE RO- 


E- 
NVERTER AND THEIR R 
ON TO THE TRANSMISSION 


SYSTEM—I.* — ee 
BY CHARLES F. SCOTT. 


THE INDUCTI 


~~ 
——— 


Two important functions of an alter- 
nating-current transmission system are 
the production of mechanical power and 
the furnishing of direct current. 

The induction motor and the rotary con- 
verter have become the usual means of 
transforming energy into these forms. The 
wide extent to which they are now used is 
a notable feature of recent electrical prog- 
ress. An examination of their behavior 
in service, particularly in connection with 
other apparatus which might be used for 
the same purposes, will indicate the par- 
ticular characteristics which have made 
them so successful. Occasion will be taken 
also to note some of the important inter- 
relations between the various kinds of re- 
celving apparatus and the transmission 
circuit and the generators by which they 
are supplied with current. 


I—THE INDUCTION MOTOR. 


Power may be produced by the synchro- 
nous motor or by the induction motor. 
A comparison between the two motors may 
be made by placing in parallel columns 
their respective characteristics in service, 
t. e., those which concern the operation 


rather than the design. An induction — 


motor with a secondary of the “squirrel- 
cage” type, started by applying a low elec- 
tro-motive force to the primary, is taken 
for comparison—the description will re- 
quire modification in some particulars if 
the secondary circuit is provided with ad- 
justable resistance. These are of minor 
importance and do not affect the general 


comparison. 
SYNCHRONOUS INDUCTION 
MOTOR. MOTOR. 


AUXILIARY APPARATUR. 


1. A starting motor; 1. A two-way main 
or, if self-starting, switch with auto- 
some form of re- transformers giv- 
sistance or trans- ing a low electro- 
former for reduc- motive force for 
ing the voltage. | starting. This may 

be located at any 
distance from 


motor. 
2. An exciter, driven 2. No exciter is re- 
by the motor or quired. 


otherwise, with 
circuits to switch- 
board and motor. 


3. Rheostats for ex- No field rheostats 
citer and motor. are required. 


4. Instruments for in- 4. No instruments are 
dicating when field required. 
current is properly 
adjusted. 


* Paper read before the American Institute of Elect i- 
cal Engineers, August 22, 1901. ere 
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AUXILIARY APPARATUS. 


Main switcb and ex- 


citer switches. 


. A friction clutch is 
required in many 


Cases, 


5. No exciter switches 


are required. 


6. No friction clutch 


is required, as the 
inotor starts its 
load. 


CONSTRUCTION. 


. Armature winding. 
. Field wioding with 


many turns. Lia- 
ble to accident 
from *“‘field dis- 
charge” if exciting 
current is sudden- 
ly broken ; or from 
high electro-mo- 
tive force by in- 
duction from the 
armature if the 
tield circuit is 
open. 


3. Collector rings and 


1. 


brushes. 


1. Primary winding. 
2. Secondary, short- 


circuited. 


STARTING — NORMAL. 


Motor is brought up 


to speed without 
load; if starting 
motor is used, the 
main motor must 
be brought to 
proper speed and 
“synchronized ” ; 
if self-starting, the 
starting devices 
must be cut out of 
circuit at proper 
time. 


2. Exciter is made 


ready for deliver. 
ing proper current 
and the motor field 
must be excited, 
adjustments being 
made by rheostats 
until instruments 
give proper indica- 
tion. 


8. Load is thrown on 


by friction clutch 
or other means. 


1. Throw switch to 


starting and then 
to running posi- 
tion. 


STARTING —ABNORMAL. 
1. lf the several opera- 


tions in starting be 
performed improp- 
erly or in wrong 
order, injury may 
result. Ifa start- 
ing motor is used 
the synchronizing 
may be attempted 
at an improper 
speed or phase ; if 
the motor is self- 
starting and it is 
connected to the 
circuit without the 
starting devices a 
large current will 
flow which may in- 
duce a high electro- 


motive force in the 
field circuit ; if the 
tield circuit be 
open a high electro- 
motive force may 
be induced fn it at 
other times also. 


1. The only possible 


error is in starting 
with the switch in 
the running or full 
voltage position, 
which simply 
causes the motor to 
exert a greater tor- 
que and consume 
a greater current 
tban is necessary. 
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BTAR TING —- ABNORMAL, 


2. If a load having 


inertia be applied 
by closing the fric- 
tion clutch too 
quickly the motor 
may be overloaded 
and stopped. 


3. If motor stops owing 


to failure of cur- 
rent supply. it is 
not _ self - starting 
when the current 
returns, An at- 
tendant is always 
required for start- 


ing. 


1. The starting torque 


of the self-starting 
motor is very small 
and wn excessive 
current is required 
for developing it. 
The motor starts 
as an introduction 
motor, but ineft- 
ciently, as the de- 
sign which is best 
for synchronous 
running is not 
good for starting. 


2. The maximum tor- 


que, is several 
times the full load 
torque, and occurs 
at synchronous 
speed : below this 
speed the torque 
is very small; any 
condition which 
momentarily 
lowers the speed 
causes the motor 
to stop. 


SPEED. 


I. The motor has a 


single definite 
speed; at other 
speeds its torque 
is very small and 
the current is very 
large. 


CURRENT. 


1. If there is useful 


starting torque the 
current required 
for producing it is 
very great, 


2. The motor starts its 


load and requires 
no friction clutch. 


3. The motor will stop 


if the current is cut 
off at the power- 
house and then 
start again when 
the current is sup- 
plied to the circuit. 


STARTING AND MAXIMUM RUNNING TORQUE. 


1. The starting torque 


is adjustable and 
may be several 
times full load 
torque. 


2, The maximum tor- 


que is usually 
greater than that 
of the synchronous 
motor, but it occurs 
at a reduced speed 
and there is a large 
torque at lower 
speeds, 


1. The motor may be 


designed for a 
practically con- 
stant speed, with 
large torque at 
lower speeds; or 
for several definite 
speeds by chang- 
ing the number of 
poles ; or for vari- 
uble speed work, 
such as is required 
for cranes, eleva- 
tors, hoists and the 
like. 


1. The starting current 


may be made pro- 
portional to the 
torque, and is one 
and one-half to 
two and one-half 
times thut required 
for the same tor- 
que at high speed. 
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CURRENT. 


2 Therunningcurrent 2. The running cur- 


depends upon the 
wave form. If the 
wave form of the 
motor and of the 
circuit differs,’ a 
corrective current 
will follow, which 
can not be elimi- 
pated by adjust- 
ment of tield exci- 


rent is practically 
independent of the 
difference in wave 
form, as it has no 
wave form of its 
own. 


conditions it may 
not; under some 
conditions the 
highest attainable 
power factor is less 
than that of the 
induction motor. 


2. The current may be 


lagging or leading, 
depending upon 
the motor field 
strength. 


ELECTRICAL REVIEW 


2. The current to the 


motor is always a 
lagging current. 


Vol. 39—No. 12 


CAUSES WHICH MAY ACCIDENTALLY 8TOP A 
MOTOR. 


1. Momentary lower- 1. Momentary lower. 
ing of electro-mo- ing of electro-mo. 
tive force caused tive force causes 
by short circuit on momentary de- 
the line, or by acci- crease in speed. 
dent at another 
motor, or by error 
in synchronizing a 
generator, or by 
the “switching 
over” of the motor 


tation. REACTION UPON GENERATOR AND CIRCUIT. 


a 3. Therunningcurrent 3. The current is prac- from one circuit 


1. Themotorimpresses 1. The motor has no 


depends upon uni- 
formity of alterna- 
tions of the cur- 
rent, %. e, upon 
the uniformity of 
the speed of the 
generator and 
other synchronous 
motors. The mo- 
tors attempt to fol 
low the generator 
speed exactly. If 
the latter pulsates, 
the motors pulsate 
also; they vibrate 
about a mean po. 
sition, ‘‘huoting” 
or ‘‘pumpipg.” 


high power factor; 


under many actual © 


tically independ- 
ent. of fluctuations 
in generator speed, 
as there is a slip 
between the syn- 
chronous and the 
actual speed of 
the motor. 


its own wave form 
on the circuit. 


2. A motor may aug- 


ment the fluctua- 
tions in generator 
speed by the oscil- 
lation of its own 
armature. One 
motor may in- 
crease the disturb- 
ance in the circuit 
so as to interfere 
with other motors 


and the opening 
devices. 


Wave form to im- 
press upon the cir- 
cuit ; its tendency 
is to smocth out 
irregularities in a 
Wave which is not 
a sine wave 


2. The motor has a 


damping action 
upon fluctuations 
in frequency; in 
Some Cases 9 syn- 
chronous motor 
which hunts may 
run smoothly when 
an induction motor 
is connected to the 
same circuit. 


to another, is apt 
to cause the motor, 
particularly if 
carrying load, to 
fall from synchro- 
nism and come to 
rest. 


2. A heavy load, even 


momentary, may 
exceed the limiting 
torque and cause 
the motor to drop 
from synchro- 
nism, even though 
the load be re- 
moved immedi- 
ately. The con- 


2. An excessive load 


receives the stored 
energy of the 
motor and of the 
load itself as the 
motor falls ; when 
the excess load is 
removed the motor 
Speed increases 
again. The con- 


One motor pump- which woud not nection between nection between 
‘ ing incites others. have been seri- e a ang: mo E a : and 
' The current is in- ously affected. tor is rigid, motor is elastic. 
creased even 3. As the current ma 8. Th i 
f ; ; ; e drop in el - : 
z though the condi- ther Jioc, : Op eee 3. If the generator 3. The motor readily 
be either lagging motive force is speed suddenly i : 
r tions may still be fal peed suddenly in- follows changes in 
f l or leading, the always greater ; 
se operative. eOnda Thee creases, a motor generator speed. 
Š i , drop in the electro- than would be carrying a load 
4. The running cur- 4. The current is not motive force in caused by non-in- havin Sa 
7 rent depends upon subject to any ad- the generator and ductive load. be s & ae ay 
y the relation be- justments which between generator sae na - oe: 
i tween the field cur- the motor attend- and motor may be , i S8 Apert | 
~ rent (which is ad ant can make, nor either more or less ae a without 
$ justed by the at- is the electro-mo- than that which a ing the 
: tendant) and the tive force of the could be caused imiting torque, 
' electro-motive circuit in any way ae Pe yee ate Ey oe 
4 ie a ry in- e motor to stop. 
M force of the circuit. under his countrol. duction motor. p 
: a N 4. If a short circuit 4. The motor does not = 
: may be made lead- Pee eee ee es DOL Experiments with Automobile Tires. 
f fag or Takohig or occurs in the trans- generate current ; 
yo theoretically it mission system the when there is a M. I. Chelin has lately conducted a 
| may be neither motor acts as a short circuit. series of experiments in France with dif- 
s d i ‘ thie e . a 
i Ae clectro olive Aaah ae ae ferent kinds of pneumatic tires for elec- 
aM hereby greatly in- : a 
force of the circuit Ree nen id ne tric cabs. The conclusion to be drawn 
s a iin and the intensity from the results of these tests apparently 
A which is under the of the short cir- i i i i of 
y partial control of cuit. : that there is a e egies of 
i the attendants at 5. If the circuit is 5. The motor does not electrical RSN together we Be a 
i every motor as opened, cither by generate electro. Speed in the use of pneumatic tires for 
E well as at the a switch, a circuit- motive force when electric automobiles. In the first place an 
: generator station. breaker, a fuse or it is disconnected electric cab was run a distance of about 
POWER FACTOR. tae eee from the circuit. two miles on a hard, smooth road with 
; ; O 
2 1. As the power factor 1. The power fuctor speed falls, its ordinary wheels at an average speed of 
“ is the relation be- varies with load, electro-motive 13.94 feet per second, and the electrical 
F tween ae cur- but is definite and force is no longer energy consumed in the journey amounted 
rent and energ is practically inde- i : i ; i 
P aY bid 7 h - in phase with that to 1,037,680 watt-seconds. The same cab, 
' pendent OF wave of the circuit ; the i et rformed the 
i pendent _ upon form and hunting. two are thereby with four pneumatic tires, pe t the 
. wave form hunt- added, thus doub- same journey on the same day and a 0 
ing and field cur- ling the normal same speed with a consumption of 817,84 
‘ ies ae Sasa o eee watt-seconds. In a somewhat similar trial 
able conditions the : cing . 
' motor may have a increased strains the use of pneumatics led to a saving of 
y X on the insulation 


17.9 per cent in energy and a gain of 5.3 
per cent in speed. 
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Mr. George E. Linton, of Worcester, 
Mass., has devised an improvement in 
electrice switches. The improvement re- 
sides in the construction whereby the 
switch also serves as a fuse-block, so that 


when the fuse is blown it is only neces- 


sary to open the switch, insert a new fuse 


COMBINATION SWITCH AND FUSE, 


and again close the circuit. The blades 
of his switch are in the form of separate 
boxings, pivotally mounted at one end in 
the usual manner, and connected con- 
tiguous to their other ends by an insu- 
lated cross-bar which carries the usual 
handle. These blades or boxings are de- 
tachably ‘secured to the cross-bar, and 
each comprises tubular insulated casings, 
to the ends of which are detachably fast- 
ened the metallic contact pieces. The 
fuse wire connects these pieces, and it will 
thus be seen that when the fuse is blown 
it is only necessary fo detach one of the 
blades and either insert another having 
the necessary fuse wires or replace the 
blown fuse, 

A novel device for securing feeder 
cables to the third rail of an electric Sys- 
tem has been patented by Mr. Walter D. 
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FEEDER CABLE SECURING DEVICE. 


Young, a resident of Baltimore, Md. The 
device is in the iorm of a pair of hooks 
arranged to be slipped over the opposite 
base flanges of the rail, cach being pro- 
vided with a pendent ear, through which 
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cars is passed a holt that holds the clamps 
in position upon the rail. The hooks are 
of peculiar construction, having upstand- 
ing guard pieces. forming guides into 
which the cable is slipped. The sockets 
of the hooks into which the flange of the 
rail is received have their outer portions 
tapered, while the inner portions are con- 
tracted to form sockets for the reception 
of the wires. 

A new incandescent lamp that the in- 
ventor claims has many advantages has 
passed the inspection of the Patent Of- 
fice, and is now ready for the public’s ver- 
dict. The bulb, with its connections, is 
constructed in the ordinary manner, the 


= invention residing in a reflector located 


within the bulb and having on its exterior 
surface a series of longitudinal corruga- 
tions or prisms. This reflector is hollow 


REFLECTOR INCANDESCENT LAMP. 

and has a smooth inner face coated with 
the reflecting material. The filament en- 
tirely surrounds it. The rays of light 
from the incandescent filament are thrown 
outwardly with practically no loss of 
radiant power, and are thoroughly dif- 
fused over a large area. In fact, the 
inventor, who is Mr. P. A. Gibbins, 
a resident of New York city, states 
that a lamp constructed in accord- 
ance with his ideas has the appear- 
ance of a luminous bulb, and that the in- 
candescent filament can not be discerned. 

A decided improvement has been made 
in the construction of centrifugal fans 
operated by electric motors. In this type 
of fans it is common to couple the fan 
directly to the motor, and to fix the casing 
directly to the motor shell. As is well 
known, this is usually done by a connect- 
ing casing which, however, is air-tight. 
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The objection to this construction is 
that in operation the fan tends to either 
drive or suck the oil from the motor 
bearings, due to back pressure or ex- 
haust, according to the kind of a fan em- 
ployed. The present invention avoids this 
disadvantage by providing ventilating 
passages between the space enclosed by the 
connecting casing and the outer air, these 


NOVEL CEN TRIFUGAL Fan, 


passages preferably passing through this 
connecting casing. As a result, the 
pressure within the same is maintained at 
approximately normal atmospheric press- 
ure, and no influence is brought upon the 
bearings. The inventor of this improve- 
ment is Mr. Samuel C. Davidson, of Bel- 
fast, Ireland. 

Herr Hugo Bremmer, residing at Ne- 
heim, Germany, has obtained a patent in 
the United States on a new form of arc 
light, in which he does away with the 
lower vertical carbon that so greatly in- 
terferes with the emission of the light. 
Instead, he provides two pairs of carbons, 
one pair being positive and the other nega- 
tive, the negative pair, however, not being 
underneath, but by the side of the positive 
pair with the points slanting downward. 
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Both pairs of carbons are arranged ob- 
liquely toward each other, and the elec- 
trodes of each pair are likewise arranged 
in oblique relation, so that all the carbons 
diverge from each other at their lower 
ends. The luminous arc is thus formed at 
the lower end of the lamp, and there is 


352 


nothing in the way to prevent the radia- 
tion of light in all directions. A metal 
chamber surrounds the carbon points and 
forms a reflector above the arc. The car- 
bons are made in short sections, a num- 
ber of these sections being located in a 
magazine and automatically fed down so 
that as fast as one is burned out another 
will take its place. The carbonsare,further- 
more, made in a novel manner and of a 
new composition, this being the subject 
matter of another patent. By reference to 
the following extract from the patent 
specification, it will be seen that he lays 
claim to the fact that his new electrodes 
yield much more light than the ordinary 
ones now made: “This invention refers to 
electrodes for arc lamps, consisting of a 
mixture of pure carbon or carbon powder 
and metallic salts. The extra yield of 
light thus obtained is not confined to the 
application of a few materials, but, 
on the contrary, a large number of 
metals, or salts of metals or metal- 
loids—for instance, calcium, magnesia, 
megnesium, strontium, glass, fluorspar 
or mixtures thereof—will form vapors 
which are brought to a state of 
brilliant incandescence by the heat gen- 
erated by the combustion of the carbon 
pencils. The extra yield of light will in- 
crease with the percentage of the addition 
of above mentioned substances, while the 
tendency to flickering of the luminous are 
will be reduced by the application of a 
somewhat high percentage. Disturbing 
influences standing in the way of the ap- 
plication of metallic salts are constituted, 
first, by the scorified secretions formed by 
the metallic salts, and, secondly, by the 
circumstance that if the percentage of 
mctallic salts is excessively increased, the 
percentage of carbon being reduced ac- 
cordingly, the heating effect produced by 
the combustion of the carbon is greatly re- 
duced, so that the metallic vapors are not 
completely brought to incandescence. The 
scorified secretions, however, are chicily 
formed at the margin of the carbon pen- 
ciis in those parts where they are uot 
vuporized by the heat of the small in- 
tensely luminous points from which the 
luminous arc issues. They will sooner or 
later form an incombustible coating, which 
will eventually smother the luminous 
arc. Now the principle on which the 
present invention is based consists, essen- 
tially, in causing the otherwise solid 
scoria which is formed by the luminous 
metallic vapors under the influence of the 
electric are to be softened or liquefied by 
a so-called ‘flux,’ thus causing them to 
drip off periodically. Such fluxes are 
formed, for instance, by boron and fluo- 
rine. If a sufficient quantity of such sub- 
stances is suitably added to the respective 
salts of metals or metalloids in a propor- 
tion of not less than one per cent of the 
total weight, or more, according to the 
height of percentage of the addition of 
metalloids, as mentioned above, which 
make the arc very luminous compared 
with the arc of the ordinary carbons, it will 
be found that the secretions, instead of 
forming a hard granular scoria, will as- 
sume a soft liquid character and can be 
still further auena and caused to drip 


ELECTRICAL REVIEW 


off with as little disadvantage as possi- 
ble by any one of the arrangements to be 
described hereinafter. In preparing the 
clectrodes, care should be taken to prevent 
the carbon pencils (which, under ordi- 
nary circumstances, are generally calcu- 
lated to generate the highest possible de- 
gree of heat during their combustion) 
from being heated to such a degree as to 
cause the fluxes, which, in most instances, 
will be vaporized ata comparatively inferior 
temperature, to be expelled prematurely 
from the carbon pencil. An electrode thus 
impregnated with metallic salts, ete., by 
mixing the carbon powder with the addi- 
tions and burning them in the known 
manner, may be treated so as to cause 
the light to assume any desired tint. 
Thus, for instance, I have found that a 
yellowish tint is best imparted to the light 
of the luminous arc by adding to the com- 
position some fluorine, bromine or iodine. 
Fluorine, in particular, if added with the 
carbon compound in conjunction with 
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be made on the carbon pencils. It will be 
seen that if the carbon pencil is further 
consumed, the rib, together with the drops 
of scoria adhering to it, must drop off 
with absolute certainty. If only two such 
ribs are provided, these will not in an 

way impair the emission of light, because 
these ribs may be placed in the same plane 
with the conducting rods of the lower pen- 
cil holders, and as on the whole the for- 
mation of the long arc is much impeded 
by a great area of emission. Consequent- 
ly, any carbon pencil shaped so as to have 
sharp edges, if impregnated with a high 
percentage of salts of metals or metal- 
loids, will afford these advantages, be- 
cause even with an inferior strength of the 
electric current an area free from any 
scoria will always remain in the centre, 
thus insuring steady burning, while the 
scoria will always accumulate at the sharp 
edges and drip off from these at intervals.” 


And now we are to have a machine for 
hauling electric cables through under- 


MACHINE FOR DRAWING CABLES INTO CONDUITS. 


more than twice its quantity of calcium or 
calcium salts, will yield a light of a pleas- 
ant yellowish tint which, if desired, may 
be made more of a whitish tinge by add- 
ing some magnesia. The easiest way to 
‘add the fluorine and boron is to bring it 
in connection with other metal salts, as 
cryolite or fluor calcium, or to mix the 
pure carbon with fluor carbonite. In each 
case the fluor conjunctions are thoroughly 
mixed with the carbon compound. The 
means adopted in order to remove the 
drops of liquefied scoria formed on such 
an electrode without interfering with the 
light will be seen from the figures shown 
in the annexed drawings. On the ordi- 
nary round carbon pencils the scoria will 
collect in the form of little clots at the 
lower extremity, and the latter being 
tapered these clots will frequently glide 
down toward the incandescent point, 
when they will interfere considerably with 
the light, both while it is burning and at 
the time of relighting. This evil is reme- 
died by providing the carbon pencil with 
ribs. In this case the drops of scoria will 
have a tendency to collect at the ribs, and 
will then drip off straight downward, so 
that the luminous arc will continue to 
burn uninterruptedly in the centre of the 
pencil end. If desired, notches or grooves, 
placed transversely to these ribs, may also 


ground conduits and the like. The in- 
ventor of this machine is Mr. Henry B. 
Grinnell, of New York, N. Y., and his 


idea seems to be entirely practical. The 


mechanism is to be mounted upon an 
ordinary wheeled wagon frame, and can 
be run by an engine or hand-power as 
desired, the power being also employed for 
propelling the vehicle much on the order 
of a traction engine. A couple of driven 
shafts are mounted across the vehicle 
frame and carry at their opposite ends 
sheave pulleys over which the hauling 
ropes are run. A series of gear wheels 
are connected with these shafts, and the 
power applied through the same. In the 
preferred construction this is shown as 
manual, and handle cranks are there- 
fore provided, these cranks being detach- 
able and so arranged that they may be 
secured to different sized gear wheels ac- 
cording to the power necessary for oper- 
ating the sheaves. In order to properly 
direct the cable and hauling rope oper- 
ated upon by the machine, guide tubes are 
secured by clamps to the manholes 
through which the cable and rope are 
passed, these tubes being curved and hav- 
ing upright upper ends and horizontal 
lower ends which may be arranged at the 
mouths of the conduit duct through which 
the cable is passed. 
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FIELD TELEGRAPH LINES.* 


BY LIEUTENANT SABIN GIBBS, JR., 
SIGNAL OFFICER, U. S. V. 


Among the untold number of inventions 
that have been brought forth in the last 
few years, great numbers have been theo- 
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tricity are those of transmitting intelli- 
gence by means of the telegraph and tele- 
phone. At the beginning of the recent 
war with Spain it was the common, if not 
universal, opinion that the signal flag, 
torch and heliograph would play an im- 
portant part in maintaining communica- 
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retically applied to the use of warfare. 
They comprise methods of accomplishing 
labor of all kinds with greater efficiency 
as to rapidity and volume of work 
handled, for the most part improving the 
results that were at one time reached by 
crude and unskillful means. In addition to 
this, there have been made possible many 
feats, which seem simple enough now, that 
were useless to attempt by the limited 
means of a few years back. As is the re- 
sult of trial of all things yet untried, 
some have proven to be vastly over- 
estimated ; the difficulties involved in the 
use of others have outweighed the value 
of the good obtained, while the best that 
can be said of many is that they have ex- 
ceeded all expectations and created a new 
sphere of usefulness. Two wars, the 
Boer-English and the Spanish-American, 
including the Philippine insurrection 
which grew out of it, have given excellent 
opportunities for testing the real merits 
of many of these products of modern 
scientific invention, and it is the intention 
in this work to include in its scope the ob- 
servations and deductions concerning the 
application of electricity to modern war- 
fare that three years’ campaign with the 
army in the Philippines has furnished. 
Such uses of the electric current as the 
firing of large guns electrically, and the 
sighting of them by the use of electric 
motors, and the operation of searchlights 
for signaling and illumination are worthy 
of mention, but by far the most general 


and most valuable applications of elec-. 
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tion between the various parties making 
up an army in the field, and consequently 
the men of the Signal Corps were rigor- 
ously trained in the use of the Meyer 
code. Even the signal officers themselves, 
to whom thıs duty is intrusted, did not 
anticipate how completely these instru- 
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month of October, 1900, were as follows: 
Manila Central Office, sent 


and received............ 23,906 
Luzon system, sent and re- 
ceived ash Gee eax 260,735 


Even these figures do not tell you that 
many single messages would fill two of 
these printed pages. They range in im- 
portance from orders from the command- 
ing general concerning the movements of 
troops to invitations to dinner. 

Commissary, medical, quartermaster 
and ordnance stores are ordered from the 
bases of supply by telegraph, and the 
principal function of the mail in handling 
official business is to carry certain printed 
forms and signatures required by the serv- 
ice, long after the real business has been 
transacted over the wire. 

Naturally, the first form of electrical 
communication to be used in warfare is 
the field line which connects the various 
bodies of troops with their headquarters 
and with each other. Other lines of this 
class are carried with moving columns 
which constitute expeditions against the 
enemy at a distance from the military 
base. 

A typical system of field connections, 
perhaps, was the one used with the army 
operating against the city of Manila, in 
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ments would be superseded by the tele- 
phone and telegraph. This fact has not 
come about through any decrease in ef- 
ficiency of the former, and it can only be 
said that their disuse is due to the in- 
finitely more effective and practical appli- 
cations of electrical transmission, which 
have been more phenomenal than their 
most enthusiastic promoter could have 
expected. I will venture to say that few 
people, even in the army itself, realize 
the extent of the business now being 
handled by the United States military 
telegraph system. The figures for the 


August, 1898. On top of the tall shears 
on the dock at Cavité was placed a flag 
station, which communicated with all of 
the war vessels and army transports lying 
at anchor in the harbor. In an adjacent 
building a telegraph station was installed, 
from which ran a line around Manila Bay 
to Camp Dewey, a distance of about 20 
miles. For this line No. 14 galvanized 
iron wire was used, it being put up partly 
on pine lances, partly on trees, and for 
some distance on the poles of the old 
Spanish line which was at that time being 
used by the insurgent forces. Pony insu- 
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lators on ordinary light brackets insu- 
lated the line, and at the terminal sta- 
tions, which were semi-permanent, Morse 
sets, consisting of relay, sounder and key, 
were used. The battery was made up of 
gravity cells placed 12 in a box, and care- 
fully packed to withstand rough hand- 
ling in transportation. 

The line of American trenches was about 
a mile nearer Manila than Camp Dewey, 
and to connect the various positions a 
separate line was built as follows: From 
either end of a single battery and set, at 
the Camp Dewey station, two insulated 
No. 14 copper wires were run toward and 
within half a mile of the trenches. Here 
they separated and ran to the extreme 
flanks of the trenches, where offices were 
cut in. A similar wire was laid on the 
ground back of the trenches connecting 
these offices, and also including an office 
midway between the two. Leaving Camp 
Dewey the wires were raised on bamboo 
poles high enough to be out of the way of 
marching troops, but as they approached 
the trenches they ran along the ground, 
being less exposed to damage from shell 
fire. Thus it will be seen that all of these 
stations were connected by an endless 
metallic circuit, or without the use of a 
ground. However, batteries were placed 
in the line at the two flank stations, as 
well as the Camp Dewey station, so that 
in case both lines were shot away there 
would still be communication between all 
the stations along the line of intrench- 
ments. This arrangement was carricd into 
effect immediately after the first line, 
which was a single one, was carried away 
by a Spanish shell on the night of 
August 5. 

When the American troops advanced 
from the trenches on August 13, the line 
to the left flank was detached from the 
triangular circuit and continued on up the 
shore of the bay into the city of Manila. 
A “ground” in place of the detached line 
left the remaining sides in working con- 
dition. 

For the stations on this line, box relays 
were used, which, although difficult to hear 
under heavy fire, were convenient on ac- 
count of being compact and easy to carry. 
This instrument is essentially similar to 
the ordinary Morse relay, but has coils 
covered by a square box fastened to the 
baseboard. Holes are cut in the box oppo- 
site the ends of the cores of the relays, and 
opposite the front contact point of the 
armature lever. At the other end of the 
box are the screws for adjusting the mag- 
net, and a Morse key is fastened to the 
right side of the baseboard. The coils are 
usually wound to have a resistance of 75 


ELECTRICAL REVIEW 


ghins. The method of adjustment is 
exactly the same as that employed with the 
ordinary Morse relay. As the armature 
lever is made as heavy as possible, that, 
with the box acting as a resonator, in- 
creases the sound sufficiently to do away 
with the local battery and sounder, al- 
though these may be connected with the 
special binding-posts provided for that 
purpose. 

- Under favorable conditions of weather, 
such a line as the one described has been 
found to work very satisfactorily, but 
during the time that this line was in 
operation the downpour of rain scarccly 
had an hour's intermission in days. The 
dense tropical foliage bent down under 
the weight of water, and in many places 
carried with it the telegraph line, poles 
and all. The broad leaves of the banana 
and nipa palm enveloped the wire with 
their wet surfaces, and sapped from it the 
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their rations and ammunition. ‘The theo- 
retical resistance of the lne per mile 
could be easily determined, but when the 
theoretical amount of battery to work the 
line properly was applied it was found 
wanting, and all theory gave way to the 
demands of practical necessity, and the 
number of cells required was determined 
by experiment. Linemen patrolled the 
lines day and night to improve the insu- 
lation, but in the limited time it was im- 
possible to put the line in safe condition. 
At times the leakage became so great that 
no business could be handled by means of 
the Morse instruments. ‘These results oc- 
curred, of course, on the bare wire, as the 
insulated wire was taped at the joints and, 
for the time being, impervious to climatic 
conditions. 

The vibrator, or “buzzer,” as it is usual- 
ly called by the men of the Signal Corps, 
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fecble current that was trying to carry 
the messages to direct the movements of 
thousands of troops, and the supply of 
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is an instrument constructed for the pur- 
pose of working through lines that can no 
longer be worked by the Morse system. 
The first form of this instrument was in- 
vented by Major Cardew, of the English 
Army, in 1881, and the various types now 
in use in the United States service depart 
but slightly from the original pattern. 
Some convenient arrangements have been 
added by way of improvement, and the 
accompanying illustrations show type “C,” 
which has proven to be the most efficient 
instrument of this kind. The field-kit, as 
it is also called, consists of a stout wooden 
box, about a nine-inch cube, which opens 
into two nearly equal parts. 

One side contains the batterv of eight 
dry cells. The other side contains an elec- 
tromagnet with an armature mounted 
upon a spring, and a back-contact stop; 
the coils, armature and stop, forming, 
with the key, a local cireuit for the bat- 
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tery. When the circuit is completed by 
the key the armature is attracted, break- 
ing the battery circuit, thus allowing the 
armature to fly back and reestablish the 
circuit. The armature, which is a steel 
spring, is short and very rigid, and the 
vibrations produced are so rapid that a 
musical note is made, and the ordinary 
current from the battery is transformed 
into a pulsating one, which is originated 
by the charge and discharge of the coils. 
The adjustment is very delicate, and, as 
shown in Fig. 1, the instrument is pro- 
vided with an adjustment screw attached 
to the spring armature, and to further 
facilitate and maintain the adjustment, 
the contact point is mounted upon a spiral 
spring, and this in turn upon an adjust- 
ment screw. The telephone receiver is 
placed in the line, because by means of it 
the operator can tell that the signals are 
going out of the line and that the adjust- 
ment is correct. The buzz of the unaided 
armature itself is not loud enough to be 
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heard while sending. The accompanying 
illustration, Fig. 2, showing a projection 
of the connections, will indicate, perhaps 
more clearly, the method of the connec- 
tions and the relations of the switches, A, 
B. C and D, to the parts they affect. It 
will be seen that the battery is divided so 
that the transmitter uses but four cells. 
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to each ear, is a great help when the 
signals come faintly. 

The intermittent current produced by 
this instrument penetrates seemingly im- 
possible conditions ‘of line, working 
through a barb wire actually down 
in the mad, and on several occa- 
sions has been known to work satis- 


Fic. 4.—LANDING THE SIGNAL Corrs CABLE AT CORREGIDOR ISLAND. 


When the full battery is used, the grating 
or rasping sound produced impairs the 
cficiency of the instrument. The switch 
D short-circuits the coils, thereby produc- 
ing, instead of a musical note, the regular 
Morse click, which works well enough over 
short distances, but the succession of rapid 
pulsations will actuate the instrument at 
a considerable distance more clearly. A 
condenser is placed below the base of the 
instrument, and is inserted in the line by 
using the binding-post for that purpose, as 
shown in the illustration, Fig. 3. It has 
the effect to increase the intensity of the 
charge or discharge of the coils, and pro- 


390 


No estimate can be made of the value of 
successful communication by this means. 
The use of the “buzzer” always becomes 
necessary just at a time when the mes- 
sages are of the most vital importance. The 
general in the field in these later days has 
come to depend greatly upon the telegraph 
to control the movement of troops at a 
distance, and its failure would render 
concerted action uncertain, and the rapid 
handling of troops impossible. 

The most remarkable example of the 
efficiency of the type “O” field-kit that 
comes to mind is as follows: 

Early in December, 1899, a cavalry 
expedition was made from Bocaue, a sta- 
tion on the Manila & Dagupan Railroad, 
to Norzagory, a town some 15 miles dis- 
tant; a signal officer was given orders to 
keep the column in telegraphic communi- 
cation with Manila. Just at that time 
there was no insulated wire available, in 
fact, the only wire to be had was some 
heavy No. 9 galvanized iron wire, and the 
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portionately extend the range of useful- 
ness of the instrument. 

The receiver is usually of the head 
type, and is worn by the operator during 
the entire time that he is on duty. It has 
been found that the addition of a second 
receiver allowing the operator to have one 


factorily over breaks where the separate 
ends were lying on the ground as much as 
two feet from each other. Thus in the case 
of the field heretofore described, as in a 
great many instances since, messages were 
gotten through on a line that was incapable 
of being worked with Morse instruments, 


idea of following a rapidly moving column 
with such material seemed impossible. It 
was undertaken, however, and the line 
party laid a No. 9 bare iron wire, weigh- 
ing about 330 pounds to the mile, along 
the trail behind the troopsand kept up with 
the same. No attempt was made toward 
insulation, except to see that the wires 
were placed along the edge of the trail 
where the ground was bare of grass, and to 
hang it on the fences where it ran through 
villages. Field-kits were installed at the 
terminals, and for more than 10 days 
during which the line was used, not a 
single message was delayed. This re- 
markable success was due to the fact that 
December is in the dry season, for in the 
carly morning when the entire line was 
wet with a heavy dew, the signals could 
be read very faintly indeed, and during the 
one shower that fell they were drowned 
out entirely, but were restored soon after 


by the sun rapidly drying the ground, 
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Since that time moving columns have 
sometimes been followed by a No. 20 bare 
copper wire,*put up on insulators when 
time permitted, but for the most part hung 
on the bushes which line the sides of the 
roads and trails. This method has been 
used where the distance was too great, 
and the transportation too limited to per- 
mit carrying the heavy insulated wire. 
The copper wire was wound on reels in one 
mile lengths and weighed but three pounds 
per 1,000 feet, but had the disadvantage 
of being easily broken. Its small size made 
it difficult to see,and consequently our own 
troops did not have a fair chance of ob- 
serving and avoiding the line. Spans have 
been driven into by escort wagons and 
broken without the driver knowing it, 
where if a wire of greater breaking strain 
were used the obstacle would have made 
its presence known and the line preserved. 
Although the value of the two classes of 
line just described should not be under- 
estimated, they serve to show, mainly, 
what may be accomplished when the most 
desirable materials are not obtainable and 
how extremely valuable a makeshift may 
become. In one instance when wire was 
not to be had in any other way, the copper 
wire making up the armor on two miles 
of river cable was unwound, thereby giving 
about 40 miles of light copper wire. 

TRANSPORTATION. 

It has been the great improvement in 
materials, rather than in the methods of 
carrying materials and constructing lines. 
that has made it possible to keep rapidly 
moving columns of troops in telegraphic 
communication. In the practical work 
of the Signal Corps, there has been a 
notable absence of any departure from the 
old-time methods of stringing wires. 
Usually, the original coils of insulated 
wire for field use have been loaded on 
transport wagons, bull-carts, or on the 
backs of coolies, and from these supplied 
to an ordinary Western Union reel. The 
reel has been mounted across the top of a 
wagon box when the course lay through 
country that could be traversed by wagon. 
In other cases the reel has been carried on 
the backs of four natives or Chinese 
coolies. In one instance a cart was built, 
very similar to a two-wheeled hose-cart, 
with a reel that contained about four miles 
of insulated wire. The wheels were but 
three feet apart, which permitted the cart 
to be taken along narrow trails, and its 
compact solid construction enabled it to 
be taken wherever a mule could go, or 
wherever men could climb. A friction 
brake on the reel prevented its running 
away while paying out, and handles, which 
extended radially from the end-plates at 
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either end of the reel, furnished the 
means of taking up the wire. The use of 
more such carts at a time when they would 


have been of the greatest service was im- 


possible because there were no materials 
at hand for their construction. Had they 
been already in use, it is believed that the 
problem of carrying insulated wire into 
the mountains where the ordinary wheeled 
transportation is abandoned would have 
been solved. On accompanying General 
Hall’s expedition to Antipolo in June, 
1899, fifteen miles of insulated wire, 
weighing about two tons, were carried by 
45 Chinese coolies over a trail that was 
inaccessible except to men in single file. 
A short bamboo pole was passed through 
two coils of a half a mile cach, and was 
raised to the shoulders of two coolies and 
carried thus, but at the end of the first half 
day two coolies could carry but one coil, 
and nearly half of the wire had to be re- 
laved to the front, requiring that all car- 
riers traverse the ground three times. 

During the forenoon of the second dav 
so many of the coolies became disabled 
from swollen and lacerated shoulders that 
some three miles of wire had to be 
abandoned on the trail, it being beyond 
the limit of human endurance to carry it 
further in the manner described. 

It will be seen that four such carts as 
the one above deseribed would have car- 
ried the amount of wire required for this 
expedition, and could have been drawn 
with less power, besides having the wire 
In shape to be reeled out without addi- 
tional labor for that purpose. 

Pack-mules and pack-ponies have given 
good service when the amount of this class 
of transportation was in abundance, but 
the amount of wire which one animal can 
carry is so small that their use becomes 
very extravagant when they are urgently 
needed for carrying commissary stores 
and ammunition. 

One American mule can carry two half- 
mile coils of insulated wire for an entire 
day, and if necessary can carry three coils 
for a few hours over a good trail. Native 
Philippine ponies are hardy and require 
little feed, but as they weigh scarcely more 
than 600 pounds, the load must be re- 
duced not to exceed 200 pounds. 

The caribao, or water buffalo, usually 
draws his load upon a heavy two-wheeled 
cart, but makes a valuable pack animal 
during the rainy season when the roads are 
deep with mud. He travels with ease 
where a horse would be unable to get out 
alive, and thus compensates for his slow 
speed of from two to three miles an hour. 

In summarizing the account of field 
telegraph lines it may be said that with 
one or two exceptions, where communica- 
tions were not requested, no military ex- 
peditions have been undertaken in the 
Philippines without being accompanicd 
by the field telegraph line, and the cap- 
tured territory occupied simultaneously 
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by the troops, and the establishment of a 
telegraph office ready to report the suc- 


cess of the expedition, its casualties, and 


to requisition for needed supplies. 

The men who have undertaken this work 
have had to traverse, in working back and 
forth, two or three times the distance cov- 
ered by the troops of the line of the army, 
at the same time working as hard as men 
can under a tropical sun, to keep up with 
the advancing column. When night came, 
and the troops went into camp for a well- 
carned rest, the men who had labored 
through the day would each take his turn 
at the instrument clearing the business 
of the previous day. 


nce 
Lightning Arresters. 
To THE Eptror OF THR ELE TRICAL REVIEW: 

In your report of the proceedings of the 
International Association of Municipal 
Electricians, on page 289, issue of Septem- 
ber 7, I note you say: “Mr. Petty advocated 
the abandoning of lightning arresters.” 
This is not strictly correct. What I did ad- 
vocate was the abandoning of the lightning 
arresters in the bores, and the use of ar- 
resters such as are used on electric light 
and power circuits. Will you kindly make 
this correction, as I do not wish to ap- 
pear as advocating the abandonment of 
such an absolutely essential protector as a 


lightning arrester. 
Water M. PETTY. 


Rutherford, N. J., September 9. 


F aa oe oe 
The Street Railway Convention. 


President Vreeland, of the Metropolitan 
Street Railway Company, of New York, 
has asked Mayor Van Wyck to address the 
Association of Street Railways of the 
United States, when it convenes in this 
city on September 31. Mayor Van Wyck 
referred the request to President Guggen- 
heimer, who will make the address to the 
association in Madison Square Garden. 
Elaborate preparations are being made for 
the three days’ session of the strect rail- 
way men, and President Vreeland has said 
$40,000 would be spent in entertaining 
the guests. 


- —-——-— odbe — ii 


Halle-Merseburg Electric Railroad. 


United States Consul Warner reports 
from Leipzig that work has been begun on 
the electric railroad betwcen Halle and 
Merseburg, permission for the construc- 
tion of which was granted by the Prussian 
Government several months ago. It is 
expected that the Halle-Ammendorf sec- 
tion will be completed before the begin- 
ning of winter. The total length will be 
10 miles. Power will be obtained from the 
River Saale. The consul also states that 


the projected electric railroad between 
Leipzig and Halle has been abandoned, 
the Prussian and Saxon governments hav- 
ng refused to grant the necessary fran- 
Chises. 
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September 21, 1901 


Officers of the Association of Edison 
Wluminating Companies. 

At the meeting of the Association of 
Edison Illuminating Companies, held at 
Buffalo, N. Y., last week, which was ex- 
clusively reported in the ELECTRICAL RE- 
view for September 14, the following offi- 
cers were elected: 

President, Louis A. Ferguson, Chicago, 
as announced in the ELECTRICAL REVIEW 
last week; vice-president, A. W. Field, 
Columbus, Ohio; treasurer, Alex Dow, 
Detroit, Mich. ; secretary, Walter H. John- 
son, Philadelphia ; assistant secretary, Wil- 
son S. Howell, New York. Executive com- 


ELECTRICAL REVIEW 


the meeting-room each day, and also fur- 
nished the delegates with special cars for 
the “Gorge” ride down the Canadian and 
up the American side, with dinner at the 
International Hotel, Niagara Falls, and a 
view of the rapids illuminated by search- 


lights. The visit to the falls took place on 
Wednesday afternoon and evening. 


On Thursday evening the delegates were 


the guests of the Buffalo General Elec- 
tric Company, at Alt Niirnberg, on the 
exposition grounds, where a banquet was 
served to the ladies and gentlemen. The 
occasion was enjoycd by all and remarks 
were made by Messrs. Huntley, acting as 
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Meeting of the British Association 
for the Advancement of Science. 


The British Association for the Ad- 
vancement of Science met at Glasgow, 
September 11, 1901. At this meeting, 
Professor A. W. Riicker, the eminent 
physicist recently elected to the presidency 
of the University of London, presided, 
and delivered the inaugural address. The 
public lectures were delivered by Professor 
W. Ramsay, whose subject was the “Inert 
Constituents of the Atmosphere,” and by 
Professor Francis Darwin, on the “Move- 
ments of Plants.” 

In Section A (mathematical and physi- 


— 


PRIVATE CAR 


ONE OF THE LAST PHOTOGRAPHS OF PRESIDENT MCKINLEY. 


TAKEN aT Noon, FRIDAY, SEPTEMBER 6, IN THE NIAGARA GORGE ABOUT FOUR HOURS BEFORE THE PRESIDENT Was SHOT.-—COPYRIGHT BY C. D. BRINCKERBOFF. 


mittee: Louis A. Ferguson, chairman, 
Chicago; Charles L. Edgar, Boston; John 
W. Lieb, Jr., New York; W. C. L. Eglin, 
Philadelphia; Thomas E. Murray, New 
York; Samuel Insull, Chicago, and the 
following ex-officio members: A. W. Field, 
Alex Dow and Walter H. Johnson. 

Mr. L. A. Ferguson, the newly elected 
president, is also first vice-president of the 
National Electric Light Association, of 
which body he has long been an important 
and influential member. Although still a 
young man, Mr. Ferguson has carned a 
wide reputation as an able and skillful 
electrical engineer, particularly in all that 
regards central station management and 
operation. He is the general superintegd- 
ent of the Chicago Edison Company and 
under his administration of that corpora- 
tion’s affairs it has achieved signal success. 

The association provided luncheon at 


toastmaster, Lieb, Ferguson, Stetson, 
McCall, Price, Dow and Charles W. Price. 
The place for the next meeting will be 


decided by the executive committee. 
ames 
Copper Welding. 

Professor J. R. McCall gives the fol- 
lowing directions for welding copper in 
the Record of the University of Tennessee : 
The copper should be treated with potas- 
sium nitrate and a cyanide, after which it 
is welded to itself, or to iron or steel, in 
the same way that iron is welded in the 
ordinary forge shop. A clean fire of coke 
or charcoal and a temperature of the cop- 
per considerably below a white heat ensure 
the best results. A temperature above this 
makes the metal brittle in working, while 
one much below will not give sufficient 
fluidity to the flux. In tension tests the 
welded joints developed practically the 
whole strength of the copper. 


cal science) the president, Major P. A. 
MacMahon, first gave an account of the 
Mathematical Society of Spitalfields, 1717 
to 1845, and after some remarks upon the 
present state of mathematics and physics 
in Great Britain and the teaching of those 
subjects, he concluded by considering the 
work of a specialist in science, and espe- 
cially of a mathematical specialist in re- 
lation to the general advance of scientific 
knowledge. 

The title of the address delivered by 
Professor Percy Frankland, F. R. S., pres- 
ident of Section B (chemistry), was the 
“Position of British Chemistry at the 
Dawn of the Twentieth Century.” He 
drew attention to the factors which were 
instrumental in promoting the growing 
activity in original investigation during 
the past 20 years. Coming up to the pres- 
ent time, he pointed out the disadvan- 
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tages under which students of chemistry 
labored at the universities and indicated 
some more important reforms which he 
considered desirable in the immediate 
future. 

Mr. John Horne, of the Geological Sur- 
vey Office, Edinburgh, chose as the subject 
of his address “Recent Advances in Scot- 
tish Geology.” He reviewed the progress 
of Scottish geological works since the last 
meeting of the association at Glasgow. In 
Section D (zoology) Professor J. Cossar 
Ewart summarized the results of the long 
series of experiments which he has been 
carrying on at Pennycuik, in connection 
with the subject of “Inheritance and 
Telegony.” Dr. Hugh Robert Mill is the 
president of Section E (geography), and 
in his address he dealt with “Research in 
Geographical Science.” 7 

In his presidential address to Section F 
(economic science and statistics) Sir Rob- 
ert Griffen discussed the increase in popu- 
lation during the last 100 years in the 
chief European countries, in the United 
States and in the English-speaking col- 
onies. 

Section G (engineering) was presided 
over by Colonel R. E. Crompton, who dealt 
with the probable future developments of 
passenger and goods transport as affect- 
ing railways, tramways and ordinary 
roads, and then touched on the standard- 
izing of parts of machines to facilitate 
manufacture, and concluded with a con- 
sideration of the National Physical Lab- 
oratory. 

In Section H (anthropology) Professor 
D. J. Cunningham, F. R. S., of Trinity 
College, Dublin, devoted his address to a 
consideration of the part which the brain 
has played in the evolution of man. 

In his presidential address to Section I 
(physiology) Professor McKendrick re- 
viewed the advance of knowledge in this 
branch of science during the past quarter 
of a century, and discussed some of the 
problems of what may be called “molecu- 
lar physiology.” 

Professor I. Bavlev Balfour was presi- 
dent of Section K (botany). He dealt 
in his address with the construction of 
flowering plants with the intention of 
showing that they owe their position as the 
dominating vegetation of the present 
epoch to their having solved best the prob- 
lem of adequate water carriage. The new 
Section L (educational science) was under 
the presidency of Sir John Gorst. 


o 
If it contains less than five per cent 
of aluminum, tin solder can be used to 
solder aluminum bronze. If over five 
per cent, a good solder consists of 20 
per cent zinc and 15 per cent cadmium. 
The surfaces are cleaned, a first and sec- 
ond layer of solder is laid on, the excess 
is removed with a brass scratch-brush, 
and the pieces are then soldered ag usual, 
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American Association for the Ad- 
vancement of Science. 

The meeting at Denver was notable in 
several particulars. It was feared that a 
meeting in the West would be poorly at- 
tended, but the registration reached 311, 
which is larger than that of the second De- 
troit and Madison meetings, and nearly as 
large as that of the Columbus and fourth 
Buffalo meetings. There were a very 
large number of representative men of 
science present, and the sectional meetings 
were well attended and full of interest. 
More than 200 papers were presented. 

Several important changes in policy 
were either adopted or presented for future 
action at the Denver meeting. One of the 
most radical measures under discussion 
was that which contemplates a change in 
the time of the annual meetings. The 
summer meeting has become such a fixed 
part of the annual programme of many 
members that a change to mid-winter calls 
for a considerable readjustment. The 
movement for a gencral convocation week 
following the holiday week has com- 
mended itself so generally to uni- 
versities, however, that the association 
has concluded that the experiment 
deserves a trial. The general committee 
of the Denver meeting has accordingly 
suggested that the annual meeting in 
1903 be held at Washington during the 
week in which January 1 falls. This sug- 
gests simply the experiment of a winter 
meeting without any recommendation re- 
garding the discontinuance of summer 
mectings. It may be that the association 
will conclude to hold two meetings a year, 
which could well be of somewhat different 
character. 

An amendment was adopted providing 
for representation in the council from the 
affiliated societies. It seems that this repre- 
sentation in the ruling body of the associa- 
‘tion would lead to a more compact and 
efficient organization of the scientific in- 
terests of the country. An amendment 
also was adopted which provides that the 
council should have power to change cither 
time or place of meeting. It is under- 
stood that this power will be exercised 
only in such extreme cases that the action 
will commend itself to all members. 

With the idea of increasing the effi- 
ciency of sectional organization, another 
amendment proposes that secretaries of 
sections be elected for a term of five years. 
Under the present method a secretary 
serves only long enough to learn his duties, 
which makes it impossible to obtain that 
continuity of experienced service which is 


necessary to develop the interests of the 
sections. 

The committee on the policy of the 
association made three recommendations 
which were adopted. One was that Sec- 
tion D (mechanical science and engincer- 
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ing) be not discontinued as had been sug- 
gested, since the recent entrance of a large 
body of engineers into the association 
gives promise of a strong section. The 
second was the organization of the new 
Section K (physiology and experimental 
medicine), which promises to be one of 
the strongest sections of the association. 
A third was that all the abstracts be re- 
stricted to 400 words, that they be pub- 
lished in Science, and that the titles only 
shall appear in the published volumes of 
the proceedings. 

Within the past year there has been a 
very large increase in the number of mem- 
bers of the association. At the last New 
York meeting there were 1,721 actual 
members, while at the close of the Denver 
meeting, about a year later, the number of 
members is, approximately, 2,800, over 
1,150 members having joined within the 
last year. 

The financial side of the association is 
becoming very impressive. ‘The report of 
the permanent secretary for 1900, which 
does not include the still larger income ac- 
cruing thus far during 1901, shows re- 
ceipts amounting to $12,321.60. Of this 
amount the sum of $1,300 was paid over 
to the treasurer for endowment, and a 
balance of $4,741.60 carried over to the 
next year. To mect the numerous ex- 
penses of so large an organization, and 
also to set aside more than $1,000 toward 
the permanent endowment for grants, is 
an achievement for which the administra- 
tion of the association should be congratu- 
lated. The treasurer’s report shows that 
the permanent fund now amounts to $11,- 
000, having been doubled in seven years. 

The following is a list of the officers 
clected to serve at the next meeting: Presi- 
dent, Asaph Hall, U. S. N. (retired) ; per- 
manent secretary, L. O. Howard, chief en- 
tomologist agricultural department, Wash- 
ington, D. C.; assistant permanent secre- 
tary, Richard Clifton, agricultural depart- 
ment, Washington, D. C.; general secre- 
tary, D. T. McDougal, director of the 
laboratories New York Botanical Gardens; 
secretary of council, Professor H. B. 
Ward, of the University of Nebraska; 
treasurer, Professor R. S. Woodward, 
Columbia University. 

Officers of sections: 

A (mathematics and astronomy), vice- 
president, G. W. Hough, Northwestern 
University ; secretary, E. S. Crawley, Uni- 
versity of Pennsylvania. 

B (physics), vice-president, W. 5S. 
Franklin, Lehigh University; secretary, 
E. F. Nichols, Ohio State University. 

C (chemistry), vice-president, 
Weber, Ohio State University; secretary, 
F. S. Phillips, Western University. l 

D (mechanical science and engineer- 


ing), vice-president, J. J. Flather, wa 


versity of Minnesota; secretary, 
Waldo, Purdue University. 

It was decided that the association meet 
at Pittsburgh in the summer of 1902, from 
June 28 to July 3, inclusive. The general 
committee recommended also that a mect- 
ing he held in Washington. D. C.. during 
convocation week, or the week in which 
the first of January falls in 1903, 
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September 21, 1901 


A New Telephone. 

In constructing its No. 1 telephone the 
International Specialty Company, of Chi- 
cago, Ill., has sought to accomplish two 
things; first, the building of a good work- 
ing telephone, and second, to make it so 
cheap that it might be available for use 
by every one. All the woodwork on this 
telephone is highly finished. in antique 
oak. It occupies a space nine and three- 
quarters inches long and five and one- 
eighth inches wide, and with the trans- 
mitter and mouthpiece is six and one-half 
inches deep, which makes it a very com- 
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tube is fastened to the telephone box by a 
long-threaded screw, and is protected by 
springs placed at the junction of the tube 
with the telephone box and with the ear- 
piece. The tube is furnished with a 
handsomely braided cover. A carbon- 
grain transmitter is used. 

All the working parts of the telephone 
are compactly arranged within the tele- 
phone box, thus preventing any possibility 
of injury or damage by careless handling. 
The interior wiring is done with the best 
quality of annunciator wire, all permanent 
connections being soldered. 
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NEW TYPE OF INTERCOMMUNICATING TELEPHONE. 


pact telephone and gives it a handsome ap- 
pearance. 

The signaling is done by means of a 
push-button placed on the right side of 
the telephone box in plain sight of the 
user, the binding-posts for the connection 
of the telephone with the line at the bot- 
tom of the box being four in number, two 
for the line wires and two for the battery 
wires. 

A specially wound induction coil, placed 
on the inside of the telephone box, the 
secondary coil being placed next to the 
core of the coil and the primary winding 
on the outside, constitutes the receiving 
element as well as serving the usual pur- 
pose of an induction coil. The receiving 
diaphragm is placed at one end of this 
induction coil, the sound being trans- 
mitted to the ear by a rubber tube and 
wooden earpiece similar in outward ap- 
pearance to the receiver cords and re- 
ceivers used on ordinary telephones. The 


The telephone works with any ordinary 
battery on any ordinary line and may be 
used either as an intercommunicating in- 
strument or placed in connection with a 
switchboard or annunciator. It may be 
uscd in hotels, stores, offices, ete., desiring 
a private exchange, or for exchange work. 


e 
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According to the Zeitschrift für Elek- 
trotechnik the Hungarian Minister of 
Commerce has been in consultation with 
Messrs. Ganz & Company’s engincers on 
the subject of the conversion of the Hun- 
garian state railways to electric working. 
Three lines are named as the probable sub- 
jects of immediate experiment. From 
tables published in the same issue of our 
Vienna contemporary there would appear 
to be about 155 miles of electric tram- 
way and light railway at work in Austria 
at the end of last year, and in Hungary 
just under 100 miles, 
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The Milwaukee Exposition. 

That there are “other” things which 
“make Milwaukee famous” was con- 
clusively proved by the scene which greet- 
ed the eye of the visitor to the twenty-first 
season of the Milwaukee Electrical and 
Industrial Exposition, which began on the 
evening of Saturday, September 7, 1901. 

When Mayor Rose touched the button 
which started the machinery, a flood of 
light fell from great clusters of incandes- 
cent lights located in all parts of the 
building, and exposed to the view of more 
than 5,000 delighted “first nighters” a sort 
of industrial fairyland. 

There is an interesting art display and 
many commercial exhibits of various 
kinds, but the electric features of the show 
are most prominent and would do great 
credit to any city in any country. 

Among the interesting exhibits which 
have already been installed may be men- 
tioned the Milwaukee Electric Company 
and the Browning Manufacturing Com- 
pany, with their complete lines of standard 
dynamos and motors; the Cutter-Ham- 
mer Manufacturing Company, with its 
famous rheostatic devices which are known 
throughout the world; the Johnson Elec- 
tric Service Company, of Milwaukee; the 
Submerged Electric Motor Company, of 
Menomince, Wis.; the Wisconsin Elec- 
trical Supply Company ; the Western Elec- 
tric Company, of Chicago and New York, 
which has lately established a branch in 
Milwaukee under the management of Mr. 
Harry Byrne, and which has allotted to it 
the largest space of any electric company 
in the building. The Stromberg-Carlson 
Telephone Manufacturing Company, of 
Chicago, also has a large space in which 
is installed a highly interesting exhibit 
of its well-known switchboard and tele- 
phone system. 

This year’s exhibition promises to be the 
most complete in the history of Milwaukec, 
and is a high testimonial to the energy 
and intelligence of this splendid Wisconsin 
city. 
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Professor Jones’s Papers on Electro- 


chemistry. 
[From the Klectrochemist and Metallurgist, London } 


In its issue of July 20, our enterprising 
contemporary, the ELECTRICAL REVIEW, 
of New York, ever alive to the necessities 
of the times, started a series of articles, 
entitled “Selected Chapters in Electro- 
chemistry,” by Professor H. C. Jones, 
of the Johns Hopkins University, whose 
excellent little book on the “Theory of 
Flectrolytic Dissociation” we recently had 
the pleasure of reviewing. The first chap- 
ter is on osmotic pressure, and is followed 
by one on electrolytic dissociation. 
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Mr. W. S. Barstow. 


Mr. W. S. Barstow, formerly manager 
of the Edison Electric Illuminating Com- 
pany of Brooklyn, from 1889 to 1901, 
has opened an office as consulting engineer 
at 11 Broadway, New York city. Mr. 
Barstow expects to devote a large part of 
his time to the development of street rail- 
way undertakings, and has already been 
retained by Messrs. Spencer, Trask & Com- 
pany as consulting engineer for all of their 
numerous electrical properties, both rail- 
way and lighting. 

He graduated from Columbia Uni- 
versity in 1887, and after a period of serv- 
ice in the Edison Machine Works, at 
Schenectady, he joined the Brooklyn com- 
pany. His wide knowledge of both the 
financial and technical phases of electrical 
enterprises, gives his opinion upon these 
matters great weight. 7 


= - 


A New Fire-Alarm Cutout. 


This device, which is known as the 


A New Type or FIRE-ALARM CUTOUT. 


Miller cutout, is for protecting the boxes 
of fire and police departments against any 
sudden large currents of electricity, 
whether due to lightning or to the wires 
being crossed by other wires bearing heavy 
currents. It is simple, and is said to be 
effective in its workings and very difficult 
to get out of order. It is in use in a large 
number of cities throughout the country, 
where it is said to be universally com- 
mended. Its advantages are explained at 
a glance by the accompanying illustration. 


This cutout is manufactured by the 
Rochester Electrical Manufacturing Com- 
pany, of Rochester, N. Y. 


The Duke and Duchess of Cornwall will 
travel in some of the finest electric cars in 
America when they go out from Quebec 
to see the Montmorency Falls. An order 
for four special cars has been given to 
the Ottawa Car Company. They are to 
be used for the first time when the royal 
yisitors are in the ancient capital. 
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Automatic Time Switch. 
The accompanying illustrations show an 
automatic time switch. It is known as 
the “Acme” time switch, and is manu- 


Mr. W. S. Barstow. 


factured by the Acme Switch Company, of 
Hartford, Ct. In it a distinct advance 
in switches of this kind is claimed, and it 


is stated that its practical success has 
been thoroughly demonstrated by service 
tests on central station circuits. 

In mechanism the switch is extremely 


2) 


Fie. 2.— AUTOMATIC TIME SWITCH, 


simple. It employs an ordinary clock 
movement in connection with a few at- 
tachments which add a minimum of com- 
plication. Two disks are secured on each 
side of the striking spring and on the 
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same arbor, the one toward the face corre- 
sponding to the usual clock striking disk 
and the one toward the back controlling 


the switch. The time mechanism has 
otherwise been changed merely so that the 
usual finger arbor shall make the full 
revolution in 24 instead of 12 hours. A 
disk is mounted on this arbor and on this 
disk are stamped the figures which corre- 
spond to the 24 hours of the day. Two 
pivot hours are concentric with this disk, 
one of which is clamped at the hour when 
the current is to be turned on the electric 
circuit and the other when it is to be cut 
off. As the disk revolves at the time fixed 
a projection on one of these arms engages 
with an arm connected to the usual strik- 
ing arrangement of a clock. The striking 
arrangement is then released, when the 
switch disk, shown in Fig. 2, is instanta- 
neously thrown over by the striking spring 
and the switch circuit closed. The disk is 
instantaneously thrown in the opposite di- 
rection and the cireuit opened, when the 
disengaging arm makes a similar contact 
with the striking release arm. 

In the various details of the device much 


mechanical skill is shown. Instead of de- 


Fie, 1.—AcCTOMATIC TIME SWITCH. 


pending upon a clamping device for ex- 
ample, to set the time-tripping arrange- 
ment a small hole at the periphery of the 
disk is entered by a pin on the time arm. 
Spring brass is used for this arm, which 
enables it to be drawn back from the face 
of the disk sufficiently for the insertion of 
the pin in the selected hole. It is obviously 
rendered impossible by this means for the 
time device to become disengaged. The 
switch device at the rear has also been 
worked out along extremely skillful me- 
chanical lines and is a model of simplicity. 
An instantaneous brake is given, which 1s 
almost two inches long in the smaller sizes. 
In seven days the mechanism requires to 
be wound but once. | 

When the case is locked, as will be seen 
from Fig. 1, all the mechanism is wholly 
enclosed, which ensures against careless 
or incompetent employés and at the same 
time makes the case dustproof. The 
switch may be inserted at any convenient 
point in the circuit, and is intended sal 
ticularly for the control of interior wor 
and incandescent lamps and_ street arc 
lamps. The switch is made in sizes fot 
a current of 15 to 50 amperes. 
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Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC and EXPORT 


The Peninsula Telephone Company is pre- 
paring to erect a line from Tampa, Fla., to 
Thonotosassa, thence to Plant City and other 
points. 


Pahiatua, a flourishing town in New Zea- 
land, is to have an electric traction system, 
which it is estimated will cost over 
$1,000,000. 


The council of Ypsilanti, Mich., has re- 
ceived a petition for a telephone franchise 
from the People’s Telephone Company, to es- 
tablish a system in Ypsilanti. 


A company has been organized in Kokomo, 
Ind., with a capital of $2,000,000, to build 
an electric railway from Indianapolis to 
Peru via Noblesville, Tipton and Kokomo. 


The council of Norwalk, Ohio, has granted 
a franchise to the Pomeroy-Mandelbaum Syn- 
dicate to lay tracks for an entrance to the 
village of the extension of the Oakland, 
Elyria & Western Railroad. 


The United Telephone Company, of Bluff- 
ton, Ind., and the Indiana Telephone Com- 
pany, of Hartford City, have been consoli- 
dated. The capital of the new company, the 
United Telephone Company, will be $300,000. 


It is stated that the Compania Mexicana 
de Fuerza Motriz., of Mexico, is making 
surveys with a view to erecting a power 
plant near Amealca in the state of Vera 
Cruz. At first it is proposed to operate a 
plant of 2,000 horse-power. 


The Winchester Telephone Company, of 
Winchester, Va., has been sold to a Pennsyl- 
vania syndicate, which owns all the lines in 
the Cumberland Valley. At Winchester con- 
Ha will be made with the long-distance 

ne. 


A new telephone company has been or- 
ganized in Racine, Wis., to maintain a line 
from that place to Thompsonville. It will be 
known as the Franksville & Thompsonville 
Telephone Company. Mr. G. J. Ellis is the 
president of the company. 


The Darlington Electric Light and Water 
Power Company, of Darlington, Wis., is now 
engaged in installing machinery for making 
pearl buttons. The large amount of clams 
taken from the river by pearl hunters has 
led them to make this move. 


It is said that Mr. William Everett, of 
Cleveland. is the moving figure in the plan 
to extend the city and suburban railway 
of Washington to Ellicott City. Md., and 
there connect it with the lines of the United 
Railways and Electric Company, of Balti- 
more. 


A large water-power plant is soon to be 
built at Fremont, Neb. The waters of the 
Loup River are to be tapped at Linwood. 46 
miles from Fremont, and carried through a 
canal to a turbine installation, whence the 
water will pass to the Platte River. About 
30,000 horse-power will be developed. 


M. Raymond Miranda y Marion, of the 
City of Mexico, who has been recently 
granted a concession for the construction of 
a street railway in the suburbs of the Mexi- 
can capital, known as Colonia Americana, 
has applied to the municipal council for an 
extension of time to carry out the project. 


The Appellate Division of the Supreme ` 


Court of New York has appointed Mr. Theron 
O. G. Strong, Thomas C. T. Crain and Henry 
C. Gray commissioners, to hold hearings and 
report to the court on the application of the 
Rapid Transit Commission for the extension 
of the Rapid Transit System to Brooklyn. 


The work of constructing the Independent 
Telephone System has begun in Sherman, 
Tex. It will be pushed simultaneously at 
Sherman and Denison under the charter re- 
cently granted to the Grayson Telephone 
Company, which is authorized to do a local 
and long-distance telephone business in the 
county. 


M. Marche, a French engineer, claims to 
have solved the problem of telephoning by 
submarine cables for long distances. His ex- 
periments are reported to have been very 
extensive and exhaustive and to have re- 
sulted recently in his being able to transmit 
a telephone message with perfect distinction 
from Calais over a cable 400 miles long. 


The final plans to establish a through elec- 
tric line from Toledo to Cleveland, Ohio, will 
be completed about September 25. At that 
time the stockholders of the Toledo, Fre- 
mont & Norwalk, the Cleveland & Lorain, 
and the Sandusky & Norwalk lines will meet 
with Messrs. Everett and Moore to ratify the 
action taken by the syndicate at a meeting 
on August 28, when traffic arrangements be- 
tween the two roads were decided upon. 


Mr. C. W. Morse, ex-president of the Amer- 
ican Ice Company. offered a short time ago 
to buy at 50 per cent of the original price, 
the stock of any shareholder in the Tele- 
phone, Telegraph and Cable Company of 
America. <As a result of his offer 248.000 
shares have been deposited with the City 
Trust Company for Mr. Morse. Mr. Morse 
now has a controlling interest in the com- 
pany, as 208,000 shares comprise two-thirds 


of the stock. 


The Old Time Telegraphers’ Association 
and the United States Military Corps have 
heid a meeting in Montreal and elected offi- 
cers for the ensuing year. The following 
were elected officers of the Old Time Teleg- 
raphers’ Association: President, George H. 
Cone, of Ogden, Utah; vice-president. Belvi- 
dere Brooks, of Denver, Col.: secretary and 
treasurer. John Brant. of New York. The 
Telegraphers’ Association will hold its next 
meeting in Salt Lake City, Utah. 


The consolidation of the Mohile Street 
Railroad Company and the Mobile Light and 
Railroad Company has been perfected by the 
election of the following directors. who will 
serve for the ensuing year: Messrs. J. How- 
ard Wilson. John Wilson, W. E. Gordon. C. 
W. Chase, Charles D. Willoughby, W. H. Pat- 
terson, Henry B. Tompkins. W. S. Brown 
and L. Lowenstein. In a few days the di- 
rectors will meet and the officers of the new 
concern will be elected and other matters de- 


termined. © 


A company has ben organized in Colorado 
Springs. Col.. to build an electric railway 
to the top of Pikes Peak. It is expected 
that the road will cost $500.000 or more. It 
will start from Colorado Springs, or from 
some station on the Cripple Creek Short 
Line. Experiments show that electricity 
can he operated without trouble at the alti- 
tude necessary. 14,143 feet. Work will be 
hegun immediately. W. A. Otis & Company, 
of Colorado Springs. is among those inter- 
ested in the new railway. 


The Birmingham Railway, Light and 
Power Company, of Birmingham, Ala., which 
has a capital of $10,000,000. and controls all 
the street car lines, gas and electric power 
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concerns in that city, has appointed Mr. 
George H. Davis general manager. Mr. 
Davis comes from the engineering firm of 
Ford, Bacon & Davis, of New York. He will 
have entire control of all the properties, and 
will look especially after the reconstruction 
of the various plants ana the improvements 
which the company is to make and upon 
which $1,000,000 is to be expended. 


If the State Railroad Commission decides 
to grant a charter to the New York & Port- 
chester Railway Company, of New York, for 
a new suburban line at the hearing appointed 
for September 30, it is probable that Mr. 
John B. McDonald, the subway contractor, 
will take the contract for this construction. 
Mr. William E. Gotshall, president of the 
company, said that Mr. McDonald was so 
confident of the feasibility of an electric rail- 
road to connect with the rapid transit system 
at 177th street, that should the company fail 
to do so, he has declared his willingness to 
execute the terms of the charter himself. 


A company has been organized, and arti- 
cles of incorporation will soon be filed, to 
construct a large electric power plant in 
Utah. The manager of the enterprise is Mr. 
W. C. Weaver, receiver of the Bear River 
Irrigation Company. His associates com- 
prise New York, Chicago and Salt Lake City 
capitalists. The power-house of the new com- 
pany will be built just south of Collinston 
in Box Elder County. It is the intention to 
erect a plant that will generate 5,000 horse- 
power of electricity. Pole lines will be run 
to Salt Lake, Ogden and Park City, as well 
as Bingham. The plant will cost $1,000,000. 


It is rumored that a union of the electric 
railway and light companies in Philadelphia 
is now under way. This combination will 
involve more than $100,000,000. The principal 
companies to be merged are the Union Trac- 
tion Company, which owns all the street 
railway lines in that city: the New Rapid 
Transit Companies recently chartered in 
that state: the Philadelphia Electric Com- 
pany, which controls most of the electric 
light plants in Philadelphia, and the Elec- 
tric Company of America, and the American 
Railways Company, which own electric 
street railways and electric light plants in 
many of the eastern states. 


Notice has been sent out by the Central 
Union Telephone Company, of Chicago, for 
two special meetings of the stockholders, at - 
which it is expected that the recent recom- 
mendations of the board will be carried out. At 
the first meeting, to be held October 1, the 
stockholders will be asked to reduce the capi- 
talization to $3,481,500. At the second meet- 
ing, to be held October 17, the stockholders 
will be asked to increase the authorized capi- 
tal stock to $10,000,000. After this increase 
the company will have the right to issue new 
stock at par from time to time, and payment 
for it will be in installments based on the 
needs of the company in extending its lines, 


News comes from New Zealand that the 
Christ Church city council proposes to con- 
struct an electric traction system and to gen- 
erate the necessary energy from the River 
Waimakariri. Recently Mr. Robert Hay, M. 
I. C. E., reported on the proposed scheme 
and considered that it was quite feasible to 
he carried out. He estimated tne cost of 
the work from the intake at the Waima- 
kariri race to the termination of the race 
at some $275,000. To this amount, however, 
would have to be added the cost of iron 
pipes and turbines with foundations for the 
same and turbines with connections, gen- 
erators, switchboards, terminals, transform- 
ers, exciters, meters, buildings, etc, 
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ELECTRICAL SECURITIES 


In financial circles, as in all others, the 
one great event of the week has been the 
tragedy at Buffalo. As is the custom in 
Wall street, all events either of good or 
evil import which can in any way be fore- 
seen are generally discounted, and it was 
so with the death of President McKinley. 
It can safely be said that not only will there 
be no panic but there will be no approach 
to panic conditions, and that the general 
business of the country will proceed as safely, 
as conservatively and as profitably as it has 
in the immediate past. The general feeling 
of confidence which was shared by all citi- 
zens of the country up to the assassination 
of the President has barely been disturbed, 
and the new administration is believed, in 
the best informed circles, to be of a kind 
not calculated in the least to upset existing 
conditions. 

While speculation may feel somewhat the 
shock of recent events the legitimate gen- 
eral business of the country will probably 
be in no way affected. It is not likely that 
any great amount of money will be put in 
circulation before the December settlements 
are made, and that during the intervening 
period there will be some flagging of interest 
in purely speculative securities. At the 
same time there is nothing in the present 
situation to impair confidence or to check 
the upward and satisfactory course of the 
country’s business. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
SEPTEMBER 14: 

New York: Highest. Lowest. Closing 
Brooklyn R. T... 6914 61% 627% 
Con. Gas......... 222 215% 215% 
Gen. Elec........ 26414 251 253 
Man. El......... 1181 113% 114 
Met. St. Ry...... 166 159 16014 
Kings Co. Elec.. ... ae 195 
N.Y. &N.J.Tel.Co. ... ee 170 
Telep.,Tel.&CbI.Co. ... na 51% 


The Commercial Cable Company has de- 
clared the regular quarterly dividend of 1% 
per cent, pavable October 1. Books closed 
September 20 and reopen October 2. 

The executive committee of the Western 
Union Telegraph Company has recommended 
the declaration of a regular quarterly divi- 
dend of 114 per cent. 

The statement of the Third Avenue Rail- 
road for the quarter ending June 30, 1901. 
shows directly the results of Metropolitan 
methods in operation. With a gross in- 
crease in earnings of nearly $20.000 oper- 
ating expenses have been reduced about 52 
per cent. The abolition of the old manage- 
ment resulted in a saving of $100.000 per 
annum in salaries, and the equipment all 
being new there has been no necessity yet 
for expenditure for repairs. 

The Manhattan Elevated Railway Com- 
pany’s directors have declared the usual 
quarterly dividend of one per cent. This 
is payable October 1, the books having 
closed September 13 to reopen September 
25 


The Telephone, Telegraph and Cable Com- 
pany of America, it is believed. has passed 
into the control of Mr. C. W. Morse. who is 
stated to have secured over two-thirds of 
the entire capital stock at 50 per cent of 
the actual amount paid in. 


Boston, September 14: Closing. 
Am. Telep. & Tel.............+... 160 
Drie 16lo.cccs veo ewe aE res 7... 40 
New Eng. Tel..........eeeeeeeees 140 
Mass. Elec. pf.......... cee eevees 98 
Westing. Mfg. pf.............0-- 73 
Edison Elec............-.-0ee00% 260 


In accordance with the provisions of the 
lease of the West End Street Railway Com- 
pany to the Boston Elevated Railway Com- 
pany, a dividend rental of $1.75 per share 
will be paid to holders of record of West 
End common stock on October 1. Transfer 
books will close at the close of business 
Septembér 17 and reopen October 2. 
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Philadelphia, September 14: Closing. 
Elec. Co. of Amer............... T4 
Philadelphia Elec................. 514 
Union Traction. 2c. 2csc40t25 Sees 29 
United: G. I. COs ein tics kaees 115 
Elec. Stor. Bat. c...........-c00e 71 
Elec. Sor. Bat. pf............... 78 


Philadelphia Traction Company has de- 
clared a regular dividend of $2 per share, 
payable October 1 to stock of record Septem- 
ber 14. 


Chicago, September 14: Closing. 
Chicago Edison Light............ 165 
Central Union Telephone........ 45 
Chicago Telep:. :2si<¢2ecues ean ceaee 275 
Ui- (PLAC) « arie sunera cenene eae Bw are 17 
Un: Trae: Disa ct cnde se cie togs aK 58 
Metropolitan El.................- 91 


PERSONAL MENTION 


PROFESSOR SAMUEL P. LANGLEY, 
secretary of the Smithsonian Institution, has 
been elected a foreign member of the Reale 
Accademia de Lincei, of Rome. 


MR. ELMER P. MORRIS, of the Morris 
Electric Company. of New York. which con- 
cern acts as the New York purchasing agent 
for the Havana Electric Railway Company, 
of Havana, and the Mexican Tramways 
Company, Limited, of the City of Mexico, 
has just returned from a business trip to 
Cuba. 


THE DUTCH ACADEMY OF SCIENCES, 
at Haarlem, has elected to membership H. 
Haga, professor of physics at Gröningen. 
Foreign members have been elected as fol- 
lows: H. Becquerel, professor of physics 
at the Ecole Polytechnique, Paris; Max 
Planck, professor of mathematical physics 
and director of the Institute for Theoretical 
Physics at the University of Berlin, and 
Heinrich Dubois. associate professor of 
physics at the same university. 


LEGAL NOTES 


POWER OF PROBATE COURTS—An at- 
tempt to confer upon probate courts the 
power to direct the mode in which telegraph 
or telephone companies may use the streets 
and alleys of a city or village, when the 
municipality and the company are unable 
to agree. is held. in Zanesville vs. Zanes- 
ville Teleph. & Teleg. Co. (Ohio) 52 L. R. A. 
150, to be unconstitutional as an attempt to 
confer legislative power upon the court. 


TELEGRAPH COMPANY'S LIABILITY— 
The Supreme Court of Illinois held, in the 
case of The Western Union Telegraph Com- 
pany vs. North Packing, etc., Company. that 
damages recoverable for delay in the delivery 
of a message to an agent instructing him not 
to buy stock were not limited to the differ- 
ence between the cost of such stock and the 
amount for which it could have been sold 
as soon as the agent received the principal's 
orders not to buy. where the agent was 
authorized only to buy and not to sell. and 
that in such a case it was not his duty to 
sell until he had opportunity to learn the 
principal’s wishes in the matter. 


AN AFFIDAVIT BY TELEPHONE LEGAL 
—According to Judge N. Charles Burke, of 
the Circu.t Court for Baltimore County, 
Md., an affidavit by telephone taken by a 
justice or a notary is legal. Judge Davis has 
given his dec.sion to that effect in the case 
of the petition of the Manor Lumber Com- 
pany, of Baltimore County, asking for the 
recision of an order appointing Osborne J. 
Yellott receiver for the concern. When Mr. 
Yellott was ready to file the necessary papers 
asking for a receiver, he had Mr. Cross come 
to the telephone at Cincinnati, and Justice 
Thomas Butler, who knows Mr. Cross very 
well, took his affidavit to the bill. The con- 
tention was made by the attorney for the 
company that affidavits taken in the manner 
described were not legal and bona fide. 
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Mr. T. W. Roby, of Amherst, N. H., is to 
build an electric light plant in Topeka, Kan. 
costing $100,000. 


The Utica Electric Light and Power Com- 
pany has been awarded the contract for 
lighting the city of Utica, N. Y. 


Work on the new power-house of the Sara- 
nac Lake Light, Heat and Power Company, 
of Saranac Lake, N. Y., is progressing 
rapidly. 


The Staver Carriage Company, Chicago, 
Ill., is in the market for a 50-kilowatt elec- 
tric light plant, including generators, en- 
gines, lamps, etc. 


Mr. I. N. Stabler, of Fremont, Ind., has 
received a 25-year contract for an electric 
light plant in Fortville. The plant is to be 
completed by March 1, 1902. 


The Keewatin Power Company is said to 
be negotiating for a power plant at Keewatin 
to transmit power to Winnipeg, Manitoba, 
a distance of about 120 miles. 


The new electric light plant in Shamokin, 
Pa.. is rapidly nearing completion. The en- 
tire building is now roofed over and com- 
pleted all but finishing the office. 


The plant of the Merchants’ Electric Light . 


Company, in York, Pa., is nearing comple- 
tion, and it is probable that the new com- 
pany will begin operations in October. 


The council of Newbern, N. C., has or- 
dered a special election to be held for the 
purpose of voting on the question of issuing 
$15,000 in bonds to purchase an electric 
light plant. 


The council of Grass Lake. Mich., has 
granted a 30-year franchise to the Hawks- 
Angus Company for lighting the village, and 
also to run its electric road the entire length 
of Lake street. 


Bids for the basement, power-house and 
tunnel from the power-house to the main 
building of the new West Des Moines high 
school, of Des Moines, Ida., will be received 
on September 23. 


The Hughes Electric Company, of Min- 
neapolis, Minn.. has bought the lighting 
plant at Eveleth, owned and operated by 
Mrs. Florence Webster. The new company 
will build a new and larger plant for the 
town. 


The voters of the town of Mt. Forest. 
Ontario, have authorized the purchase by the 
town of the works and property of the Mt. 
Forest Electric Light Company. This com- 
pany was managed by Messrs. P. Corley and 
Collins. 


The contract for furnishing electric lights 
for Shepherdstown, W. Va., has been 
awarded to the Shaff Light Company, of 
Chambersburg, Pa. There will te eight miles 
of wire and five arc lights, the other parts 
of the town being lighted by incandescent 
lights. 


A meeting of those interested in the new 
electric light company of Johnstown, Pa.. 
has been held. A temporary organization was 
effected and several important points were 
decided upon. The name of the proposed 
organization is the Consumers’ Electric Light, 
Power and Heating Company, and it was ue: 
cided to capitalize it at $200,000 instead of 
$125,000, as originally planned. 


It is reported that Catonsville, Md., and 
the villages surrounding it are soon to be 
lighted by electricity. Subscriptions are being 
received by Mr. Arthur C. Montell, cashier of 
the First National Bank, of Catonsville. 
The Patapsco Electric and Manufacturing 
Company, which has acquired the old Gray § 
mill property on the Patapsco River near 
Ellicott City, will furnish the power. 
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ELECTRIC RAILWAYS | 


Work has been begun upon the electric 
railway in Little Falls, N. Y. 


A plan is under way to build a trolley be- 
tween Fishkill and Peekskill, N. Y. 


The building of an electric railway from 
Mound City to Beechwood, Mo., is con- 


templated. 


The new line to Boston, Mass., from Low- 
ell through Tewksbury will soon be open 
for travel. 


Work has been begun upon the street rail- 
way in El Paso, Tex. The Davis Company 


is doing the work. 


The track-laying has been begun upon the 
Clinton end of the Utica Belt Line Construc- 
tion in Clinton, N. Y. 


Nearly all the rights of way have been se- 
cured for the Richmond & Portland Electric 
Line, of Richmond, Ind. 


Connecting electric lines are to be built 
between the towns of Anderson, Middletown, 
Frankton and Lapel, Ind. 


Good progress is being made in the con- 
struction of the Greenwich & Johnsonville 
Railway, of Greenwich, N. Y. 


The work on the new trolley road which 
is to connect Warehouse Point, Ct., with 
Hartford, is going along rapidly. 


A franchise for the construction of an 
electric car line in Sioux Falls, S. D., is be- 
ing sought by eastern capitalists. 


Messrs. Edward Kennedy and A. C. Rush 
have applied for a franchise to construct an 
electric railway in Beaumont, Tex. 


Rights of way for the proposed railway 
between Farmington and Flat River, Mo., 
have been secured over most of the route. 


Orders have been placed and shipments 
will soon be begun of the material necessary 
for the electric railway in Parsons, Kan. 


A party of surveyors of the Farmington, 
Howell & Lansing Electric Road, of Lans- 
ing, Mich., has just finished its labors there. 


The council of Syracuse has granted a 
franchise to the Syracuse-Rochester Electric 
Railway to lay tracks through that town. 


The council of Duluth, Minn., has adopted 
a resolution directing the street railway 
company of that city to extend its lines. 


Those interested in the Beloit, Delavan 
Lake & Janesville electric line have secured 
i through the city of Lake Geneva, 

is. 


The right of way has been secured for 
nearly the whole distance for the electric 
railroad between Grand Rapids, Mich., and 
Belding. 


The Schenectady Railway Company, of 
Schenectady, N. Y., has been granted a fran- 
chise for certain extensions by the highway 
commissioners. 


It is expected that the work of construc- 
tion of the Newark & Marion Trolley Line, 
of Marion, N. Y., will be begun within a 
very short time. 


A petition has been made to the common 
council of Iron Mountain, Mich., for a fran- 
chise to build an electric road from that city 
to Niagara, Wis. 


The council of West Homestead, Pa., has 
granted a franchise to the Homestead Street 
Railway for an electric railway through the 
Streets of the town. 


Within a short time the towns of Bidde- 
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ford and Saco, Me., will be in trolley con- 
nection with Portland. the road now having 
been nearly completed. 


The police jury of Houma, La., has granted 
a franchise to Mr. L. H. Lancaster and 
others for an electric trolley line between 
Houma and Thibodeaux. 


The board of aldermen of Platte City, Mo., 
has granted a franchise for the Kansas City, 
Platte City & St. Joseph Electric Railway to 
pass through that place. 


An extension to its power plant, under the 
viaduct, is being built by the Cleveland City 
Railway Company. A new boiler house will 
be erected, 80 feet square. 


The engineers have started the running 
of the line of the trolley road which is to 
connect the towns of Chambersburg, Green- 
castle and Waynesboro, Pa. 


At a recent meeting of the town council of 
Atlanta, Ill., a franchise was granted to the 
Bloomington & Springfield Interurban Rail- 
road for a period of 20 years. 


The Amsterdam Street Railroad, of Am- 
sterdam, N. Y., has filed a certificate with 
the secretary of state showing the proposed 
extension from Akin to Tribes Hill. 


Work will soon be begun upon the con- 
struction of the extension of the Scioto Val- 
ley Electric Railway in Columbus, Ohio. Mr. 
W. H. Luchtenberg has the contract for the 
work. 


At a special meeting of the city council of 
Edwardsville, Ill, the Bellsville Traction 
Company has been granted a franchise over 
Buchanan street from Wolf street to the city 
limits. 


The Manhattan Elevated Railway Com- 
pany. of New York, is erecting a large struc- 
ture at Third avenue and 16l1st street for a 
power storage house for the third-rail sys- 
tem. 


The officers of the Buffalo & Depew trolley 
line, of Buffalo, N. Y., are making arrange- 
ments to extend the line from Burlington 
avenue, in Depew, to Central avenue, Lan- 
caster. 


Mr. C. A. Sumner, of Los Angeles, Cal., 
has secured a franchise for an electric rail- 
way system to be established on Adams 
street, from Western avenue to the western 
city limits. 


A petition has been presented to the city 
council of Iron Mountain, Mich., by the 
Menominee Range Street Railway Com- 
pany for a franchise for a street railway 
through that town. 


The citizens of Arvada, Cal., are raising 
subscriptions for a new trolley line. The 
work will begin about September 30, and 
the company intends to complete the line to 
Arvada December 1. 


With the exception of a short strip, the 
Cincinnati, Lawrenceburg & Aurora Electric 
Railway Company of Ohio has obtained all 
the rights of way for the extension of its line 
from Aurora to Vevay. 


The Doyleston & Willow Grove Railway 
Company, of Doyleston, Pa., has filed notice 
of an extension of its route from Hatboro 
to Hartville, and has secured consent from 
the township’s supervisors. 


Mr. John A. Nolan, of Buffalo, N. Y., is 
securing the right of way along tne route 
of the proposed trolley road of the Rochester 
& southern Traction Company, from Roch- 
ester to Hornellsville, N. Y. 


The Washington Electric Street Railway 
Company, of Washington, Pa., is to build a 
trolley line from the terminus of the present 
line at Tylerday through the new industrial 
section, a distance of three miles. 
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A franchise giving the Chicago & Mil- 
waukee Electric Railway Company entrance 
into Libertyville, Wis., is assured. The com- 
pany will build its branch from Lake Bluff 
during the coming fall and spring. 


Messrs. Gard & Seiverling, contractors of 
Kalamazoo, Mich., have been awarded the 
contract for the construction of the Northern 
Ohio Traction Company’s new line between 
Akron, Canton and Massillion, Ohio. 


Grading is now in progress along the en- 
tire line of the Tacoma-Seattle Electric Rail- 
way, of Tacoma, Wash. The directors are 
making good progress, and it is intended to 
have the work finished by November 1. 


It is reported that work is to be begun at 
once on a new line between Butler, Pa., and 
Newcastle, which will give Buffalo, Roches- 
ter and Pittsburgh an independent line be- 
tween those points and an outlet to the 
West. 


The council of Downington, Pa., has 
passed an ordinance which permits the Ten- 
nis Trolley Company to use the streets. It 
is understood that the line will be built and 
ready for business before the beginning of 
next year. 7. 


Mr. P. F. McCann, of Greensburg, Pa., has 
been awarded the contract by the Pittsburgh, 
McKeesport & Connellsville Street Railway 
Company for the construction of its line 
from Scotdale to Moorewood by way of Mt. 
Pleasant, a distance of seven miles. 


Messrs. Pasco & Davison, proprietors of 
the planing mill in Louisville, N. Y., have 
Sold their plant and water privilege to the 
Hudson Valley Railway Company for a power 
Station. It is reported that the price paid 
was $13,u0v0. 


It is expected that the electric railway 
line from Worcester, Mass., to Danielson, Ct., 
a distance of 40 miles, will be completed and 
in running order about the middle of De- 
cember. The work is now being pushed as 
rapidly as possible. 


Articles of association for the formation 
of a street railway corporation to be known 
as the Ludlow & Holyoke Street Railway, 
of Holyoke, Mass., have been published, and 
after the legal requirements are met, a cor- 
poration will be established. 


A meeting of the Greenfield & Deerfield 
Street Railway Company has been held in 
Greenfield, Mass. Mr. F. E. Pierce was . 
elected president. It was voted to proceed 
immediately with the construction of the 
line from Greenfield southward. 


Messrs. S. W. Smith and J. E. Sawyer, of 
Pontiac, Mich., who are interested in the 
Pontiac-Flint Electric Road, have received 
news from New York to the effect that the 
financial end of their enterprise has been 
satisfactorily adjusted. 


Mr. John Martin, of Ohio, who recently 
obtained a franchise from the city of Tampa, 
Fla., to construct a suburban trolley line, is 
contemplating running a line from Tampa to 
Thonotosassa, and thence to Plant City. The 
line is to be one of rapid transit, capable of 
making 60 miles an hour. 


The plans for the power-house to be 
erected in Jackson, Mich., by the Boland 
Electric Railway are now about completed. 
The work of constructing the plant will 
Probably be commenced in a few days. The 
power-house is estimated to cost about 
$300,000. 


The right of way is being purchased from 
the farmers of Jefferson and Mill townships 
for the proposed traction line which is to 
run from Gas City through Upland to Hart- 
ford City, Ind. There it will be connected 
with another line to connect with Hartford 
City and Muncie. 


A new electric line known as the Camden 
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& Trenton Line is being agitated. It is to 
connect Philadelphia and New York. A 
Survey covering a new route through West 
Trenton marks the beginning of a rival for 
the proposed Johnson line from the Dela- 
ware to the Hudson. 


A party of surveyors has finished the sur- 
vey for an electric railway to be built from 
Indian Harbor, Ind., to Michigan City. The 
engineers are in the employ of the Chicago 
& Indiana Air Line Railway Company. Work 
on the line has already commenced at Indian 
Harbor, and the entire road will be rushed 
to completion. 


Work has been commenced upon the street 
railway which is to connect new Kensing- 
ton and Parnassus with Tarentum, Pa., and 
other points on the western side of the Alle 
gheny River. The Mellons own the fran- 
chises and have awarded the contract for 
building the road to the Tennis Construction 
Company, of Pittsburgh. 


From present indications it looks as 
though the city of Augusta, Me., would be a 
centre of electric railway systems in that 
state. Several railways are now being oper- 
ated there. A company of men have filed 
a preliminary application for a charter for 
an electric line to Togus with the railroad 
commissioners of the state. 


A franchise in Florida has been secured 
by the Little Miami Traction Company. 
The proposed road is from Tampa to St. 
Petersburg, a distance of 50 miles, through 
one of the most populous and productive 
sections of Florida. The work will probably 
be begun this fall, and will cost in the 
neighborhood of $1,000,000. 


President Ray, of the Woonsocket Street 
Railway Company, of Woonsocket, R. I., has 
announced that the plans have been drawn 
and all rights secured for the ten-mile ex- 
tension of the Woonsocket Street Railway 
Company, of Pascoag. This will be built by 
the Columbia Street Railway Company, and 
leased by the Woonsocket company. 


The Milwaukee, Burlington & Lake Geneva 
Railway now holds a very valuable fran- 
chise in Milwaukee, Wis. The franchise is 
for an electric elevated road, and is un- 
limited as to time and permits the running 
of freight trains through the city. The cen- 
tral terminus of the road is on Michigan 
and Milwaukee streets in Milwaukee. 


The plans for the power-house of the 
Berkshire Street Railway Company, of Pitts- 
field, Mass., have been completed, and the 
contract will soon be awarded. The build- 
ing will be of brick, one story high and 104 
by 109 feet in size. The structure will be as 
nearly fireproof as possible, with steel beams 
and arches and steel truss roof and moni- 
tors. 


The contract between the city of Lynch- 
burg, Va., and the Lynchburg Traction and 
Light Company has been signed. The con- 
tract is to continue for 32 years from May 
1, 1901, and authorizes the company, which 
is the consolidation of two previously or- 
ganized companies, to construct and main- 
tain a street railway to convey electricity 
for light and power and to light the city. 


The Greensboro Electric Company, of 
Greensboro, N. C., which is to build an elec- 
tric street railway in Greensboro is pushing 
the work. Orders have been placed with 
the Fitchburg Steam Engine Company for 
three 300-horse-power tandem compound en- 
gines for the use of the plant. The work of 
laying the street railway track will soon be 
begun and will be pushed rapidly to com- 
pletion. 


The Fairhaven & Westville Railroad Com- 
pany is to receive permission to extend its 
line to Derby, Ct. Judge Gager of the 
Superior Court of that state has heard the 
petition of the road for the court’s approval 
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of its franchise, and nobody having appeared 
in opposition, he said that he would issue 
an order showing that public necessity and 
convenience demanded the building of the 
extension. 


The Wabash & Mississippi Construction 
Company of Illinois, which was organized 
and incorporated about three years ago by 
Dr. W. C. Irwin and others, has been reor- 
ganized, and Dr. S. D. Mercer, who has been 
interested in railways in Omaha, Neb., has 
acquired an interest in the company. It is 
the intention of the company to construct an 
electric railway line from Lawrenceville, 
lll., to East St. Louis. 


Mr. Thomas G. Barker, of Boardman 
Brothers & Company, San Francisco, Cal., 
will apply for the sale of a franchise for the 
building and operation of an electric rail- 
way in Redding, Cal. The proposed route 
is four and a half mu:es in length, traverses 
the main business and residence streets 
and runs through the additions to the town. 
It is estimated that the road can be built 
and equipped for $80,000 per mile. 


The annual report of the Metropolitan 
Street Railway Company, of New York, 
N. Y., for the year ending June 30, 1901, 
furnished to the Raiiroad Commissioners 
at Albany on Saturday, makes the following 
showings and comparisons: 


1901. 1900. 
Gross earnings....... ... $14,068,781 92 $13,785,083 94 
Operating expenses...... 6,155,130 94 6,051,238 06 
Surplus.. ..........6.. 7,808,650 98 7,153,830 28 
Fixed charges............ 4 u34, UUB 22 4.445,20 44 
Net earniogs............ 2,774,582 76 2,708,109 84 
Other income .........008 656,084 63 52.049 70 
Net fncome............. 3,431,567 39 3,360,159 54 
Dividends declared....... 3,393,202 25 3,145,091 Ou 
Surplus over dividends. $38,305 14 $214,268 54 


These figures are based on the same track 
mileage as last year, and, except for the final 
30 days, cover operation on main lines 
by the old cable. This practically excludes 
from the showing any of the economies 
resulting from the conversion from cable 
to electric traction, the full effect of which 
will be apparent during the current year. 
During the last half of the year covered 
by the report dividends were paid on $52,- 
000,000 instead of $45,000,000, as formerly. 
The increased cost of operation was made 
in the period during which the company’s 
main lines on Broadway, Columbus and 
Lexington avenues were under alteration 
from cable to electric traction. 


AUTOMOBILE NOTES 


The example of the Paris fire board in 
employing motor fire engines is to be 
emulated by the London fire brigade. It is 
anticipated that by this means the time in 
reaching fires will be considerably short- 
ened and less space will be occupied during 
transit of the engines through the narrow 
Streets. It is proposed to build the engines 
in the fire department’s own workshops, 
since this will be cheaper than if the engines 
were built by a private firm. 


In Paris a new electric fire pump, which 
contains 100 gallons of water and is ready 
to start for a fire at any moment, is proving 
quite a success. It has an electric outfit 
on the Bouquet, Garcin & Schivre system 
with the necessary storage batteries. In the 
report of the colonel of the firemen’s regi- 
ments an instance is pointed out where the 
new fire pump rendered an important serv- 
ice. Owing to the fact that it arrived 
quickly at the fire with its water reservoir 
and its pumps already to act it was the 
means of preventing an explosion of a cel- 
lar full of chemical products. It is stated 
in the report that the horse fire engine would 
have arrived too late, and that the hose 
would not have been coupled to the nearest 
fire-plug in time to prevent the explosion. 
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NEW INCORPORATIONS 


LANSING, MICH.—The People’s Telephone 
Company. $200,000. 


BOWLING GREEN, OHIO—The Wood 
County Telephone Company. $200,000. 


EAST PITTSBURGH, PA.—The Union 
Telephone and Messenger Company. $1,250. 


MARION, OHIO—The Columbus, Marion, 
Tiffin & Toledo Electric Railway. $20,000. 


EVANSVILLE, IND.—The Cumberland 
Telephone and Telegraph Company. $6,237,- 
600. 


LOUISVILLE, KY.—United States Trac- 
tion Company. $30,000. To operate rapid 
transit plants. 


OTTUMWA, IOWA—The Ottumwa Tele- 
phone Company. Capital stock increased 
from $75,000 to $120,000. 


WASHINGTON, D. C.—The Light, Heat 
and Power Company. Capital increased 
from $200,000 to $1,000,000. 


ORANGE, TEX.—Orange Telephone Com- 
pany. $40,000. Incorporators: Melville S. 
Shaw, Walter D. Betters and others. 


MILWAUKEE, WIS.—The Independent 
Consolidated Telephone Company. $500,000. 
E. T. Fairchild, of Milwaukee, is the presi- 
dent. 


DALLAS, TEX.—Texas State Fair Minia- 
ture Electric Railway Company. $3,000. In- 
corporators: A. P. Lipscomb, Henry Garrett 
and others. 


TAYLOR RIDGE, ILL.—Farmers’ Inde- 
pendent Trunk Telephone Association. $2,500. 
Incorporators: W. H. Miller, Almon A. Buf- 
fum and others. 


BUFFALO, N. Y.—Western New York 
Water Power Company. To generate elec- 
tricity. $5,000. Directors: Edward S. A. 
McLeod, W. E. Frampton and others. 


PLEASANT HILL, MO.—The Twentieth 
Century Telephone Company of the United 
States of America. $10,000. Incorporators: 
B. T. MacDonald, H. B. Howell and others. 


CHICAGO, ILL.—United States Accumu- 
lator Company. $5,000. To manufacture 
electric apparatus, motors, etc. Incorpo- 
rators: Max Frank, J. P. Martin and others. 


BALTIMORE, MD.—The Hughes Tele- 
phone Manufacturing Company. $100,000. 
To construct and deal in telephones. Incor- 
porators: Charles C. Hughes, Edward L. 
Ward and others. 


MILWAUKEE, WIS.—The Independent 
Consolidated Telephone Company. $500,000. 
To construct a line connecting Neenah, 
Menasha and _ Appleton. Incorporators: 
A. L. Hutchinson, Harry S. Cadfield and 
others. 


CANASTOTA, N. Y.—The Canastota & 
Morrisville Railway Company. $200,000. To 
construct an electric street surface road 16 
miles long between Canastota and Morris- 
ville. Directors: John Reidy, John A. John- 
son and others. 


KITTERY, ME.—Standard Light Com- 
pany. $500,0vv. To carry on a business of 
manufacturing, selling and dealing in aP 
paratus of various kinds for lighting, heat- 
ing and other purposes. Mr. Forest A. Ray, 
of Boston, Mass., is the president. 


RICHMOND, VA.—The Richmond-Wasb- 
ington Company. $3,000,000. To construct 
or acquire railroads, telegraph and telephone 
lines, and transportation lines by water. In- 
corporators: Samuel Rea, Bryn Mawr, pe 
William B. Scofield, Camden, N. J., an 
others. 
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TELEPHONE AND TELEGRAPH 


The city of Marshfield, Wis., will soon have 
long-distance telephone connections. 


°. 


The extension of the Kanona & Towles- 
ville, N. Y., telephone line to Howard, is be- 


ing agitated. 


The work of rebuilding the local system 
in De Pere, Wis., has been begun by the 
Wisconsin Telephone Company. 


It is reported that the People’s Telephone 
Company, of Detroit, Mich., will absorb the 
Oakland County Telephone Company. 


A model telephone exchange will be in- 
stalled by the Twin City Telephone Company 
in the state fair grounds at St. Paul, Minn. 


In Los Angeles, Cal., telephone lines are 
being extended to connect San Denis, La 
Verne and Lordsburg with the Pomona ex- 
change. 


It is reported that the Chickasaw Tele- 
phone Company will extend its line from 
Ardmore to Rush Springs, Tex., and on to 
Chickasha. 


The Consolidated Telephone Company, of 
Ohio, has purchased the Ithaca Automatic 
Telephone Company’s plant and franchise, of 
Ithaca, N. Y. 


The Bell Telephone Company has decided 
to erect a handsome new building for its 
permanent quarters on Forsyth street in 
Jacksonville, Fla. 


The Home Telephone Company, of Owings- 
ville, Ky., has elected its officials, contracted 
for poles, etc. The work of construction will 
soon be entered upon. 


The Denton telephone exchange, in Den- 
ton, Tex., has been bought by Mr. J. G. 
Carmichael, of Nocona, for something over 
$10,000 from Mr. S. W. McClure. 


The Green Bay & Lake Michigan Tele- 
phone Company has been organized in Iron 
Mountain, Mich. Ex-Governor Edward Sco- 
field, of Oconto, is the president. 


On October 1 the Independent Telephone 
Exchange, at Greenville, Mich., will pass 
into the hands of the Citizens’ Telephone 
Company, of Grand Rapids, Mich. 


The Elizabeth Telephone Company, of 
Elizabeth, N. J., has been sold to Mr. Bar- 
ker Gumere, of Trenton, and Mr. J. L. Ham- 
mell, president of the Trenton Trust Com- 


pany. 


At Logansport, Ind., the city council has 
voted to grant an independent telephone 
System a 50-year franchise under certain 
conditions, which are understood to be satis- 
factory. 


The Standard Telephone Company, which 
has just completed an extension from New- 
ton to Bristol, Pa., will extend its lines into 
New Jersey by running a line across the 
Delaware River to Burlington. 


The village of Oregon, Wis., is to have a 
telephone exchange. A company with that 
purpose in view has been organized and filed 
articles of association. The capital stock 
is $5,000. Mr. W. H. Johns is among those 
interested. 


The United Telephone and Telegraph Com- 
pany is to extend its service between Leb- 
anon, Pa., and Jamestown and Suedburg. 
This will give a through connection for the 
service of the company with its lines 
throughout the Schuylkill Valley. 


A number of citizens of Harrison, Me., 
have formed a stock company to build tele- 
Phone lines to Norway to connect with the 
lines of the Eastern Electric Company. The 
company is to be known as the Bolster Mills 
Telephone and Telegraph Company. 
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News comes that the Home Telephone 
Company, of Jamestown, N. Y., will soon be- 
gin the construction of an exchange of 1,500 
telephones. It is in the market for the en- 
tire equipment. The work includes several 
miles of underground construction. 


The lower house of the council of Kansas 
City, Mo., has passed an ordinance giving 
to Mr. John Enoch a franchise to build con- 
duits and operate a telephone system there. 
Mr. Enoch represents the Kinloch interests 
of St. Louis. The franchise is to run 30 


years. 


The Two Rivers Telephone Company, of 
Two Rivers, Wis., has let a contract for the 
construction of an entirely new system to 
meet the increased demands for better tele- 
phone service in that city. The new system 
will enable its patrons to have access to the 
long-distance telephone. 


An agreement has been made between the 
Cass Lake Water, Light and Power Com- 
pany, of Cass Lake, Minn., which owns a 
telephone franchise in Cass Lake, and the 
Iron Range Electric Telephone Company to 
put in a telephone exchange and connect it 
with the long-distance lines. 


Work has been begun on the rebuilding of 
the long-distance line in Topeka, Kan., which 
was formerly run by Mr. P. F. Pankey, of 
that city, but which is now owned by the 
new Independent Telephone Company, re- 
cently organized at Manhattan. New poles 
are being put in on the line and the work 
is progressing rapidly. 


The work of putting the cables through 
the conduits of the Elmira Telephone Com- 
pany, of Elmira, N. Y., has been begun and 
is proceeding very rapidly and successfully. 
The large underground cables contain 200 
pairs of copper wires sufficient to supply 
200 telephones with single metallic wire 
service, which is one of the principal fea- 
tures of the system of the new company. 


The capital stock of the Rensselaer Tele- 
phone and Telegraph Company, in Troy, 
N. Y., has been increased from $150,000 to 
$300,000. A contract has been entered into 
with the Eastern Electrical, Construction 
Company, of Philadelphia, Pa., for the in- 
stallation of a telegraph and telephone plant 
which includes a conduit system inde- 
pendent of that which is being put in by the 
Hudson River Telephone and Telegraph 
Company. 


The majority of the stock of the Boyds 
Telephone Company, of Boyds, Md., which 
was owned and held by Mr. Littleton E. 
Price and Mr. Rowland Barnes, of Mount 
Airy, has been sold to Mr. Samuel L. Jones 
and others, who are now owners of stock in 
other telephone companies in that vicinity. 
The Boyds Telephone Company will be or- 
ganized, and it has been decided by the new 
owners that the capital stock will be in- 
creased and the present lines rebuilt. 


More franchises are being sought by the 
Home Telephone Company, of Niagara Falls. 
They are now paying particular attention 
to the village of Niagara Falls, South 
Ontario. At a meeting of the village coun- 
cil a franchise similar to the one granted 
by the town of Niagara Falls was asked for. 
A by-law granting such a franchise was 
submitted, and after being read once was 
laid over. It is stated that there is no doubt 
that the franchise will soon be granted. 


The Cumberland Telephone Company, of 
Knoxville, Tenn., has purchased the ex- 
change at Williamsburg, Ky., and 44 miles 
of toll lines leading therefrom. Mr. Nixon, 
an Official of the Cumberland company, states 
that this will give the company an extension 
of service from Jellico to London, Ky., with 
the Williamsburg exchange the main point 
on the line. From London the company in- 
tends to build to Richmond, Ky., where it 
will connect with its lines to Lexington, Ky., 
and Louisville, Tenn. 
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INDUSTRIAL ITEMS 


THE MANHATTAN ELECTRIC SUPPLY 
COMPANY, of New York, is shipping quan- 
tities of its specialties to Mr. E. E. Porter, 
Shanghai, China. 


W. S. HILL ELECTRIC COMPANY, New 
Bedford, Mass., is planning an early addition 
to its factory which will nearly double its 
output of switches and electrical appur- 
tenances. 


THE J. G. BRILL COMPANY, of Phila- 
delphia, is about to ship 32 pairs of wheels 
on axles for the Barcelona Electric Traction 
system; also car material to Bilbao, Spain, 
and Neuhausen, Germany. 


ROSSITER, MacGOVERN & COMPANY, 
of New York, N.Y., have issued their Septem- 
ber bulletin, in which is described the elec- 
trical and steam machinery which it has 
ready for prompt shipment. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, 11l., has just closed several large 
contracts for hotel telephone equipments. It 
has a special catalogue covering this work 
which it will send upon application. 


THE HARVARD ELECTRIC COMPANY, 
222 to 224 South Clinton street, Chicago, Ill., 
has issued a descriptive circular and illus- 
trated price-list of its line of patent fuses, 
lightning arresters and electrical specialties. 


THE BARKELEW ELECTRIC MANU- 
FACTURING COMPANY, Middletown, Ohio, 
has facilities for producing all characters of 
screw machine work, particularly screws, 
studs, and special shapes in iron, brass, steel 
or copper. 


THE WESTERN ELECTRIC COMPANY 
has been awarded a contract by the Mans- 
field England, Corporation, for laying the 
mains in connection with the local electrical 
generating system. The value of the con- 
tract is about $43,000. 


CHARLES H. BESLEY & COMPANY, Chi- 
cago, Ill., is reported to have received an 
order for grinders to be installed in the 
Manchester plant of the British Westing- 
house Electric and Manufacturing Company, 
Limited, of Manchester, England. 


THE DONCASTER CORPORATION, of 
England, has contracted for rails, to be util- 
ized in the construction of its electric trac- 
tion system, with Mr. E. L. Gielgord, who 
represents the interests of a Belgium con- 
Eo by which the rails will be manufact- 
ured. 


THE E. W. BLISS COMPANY, of New 
York, N. Y., is issuing a very neat pamphlet 
describing its friction-roll forging drops, 
open-gap drop hammers, automatic drop 
hammers, four-poppet drop presses, etc., 
which should be of great interest to all those 
who contemplate installing any of these 
machines. 


THE ELECTRICAL ENGINEERING COM- 
PANY, Minneapolis, Minn., one of the larg- 
est electrical supply houses of that section 
of the country, reports through its secretary 
and treasurer, Mr. George W. Heyford, a 
decided increase for general electrical sup- 
plies throughout the Northwest with the 
opening of the fall season. 


BARTZ, EVONS & WYGANT, of Hor- 
nellsville, N. Y., are manufacturing a ball- 
bearing, direct-current motor, which is 
adapted to the driving of looms, printing- 
presses, elevators, air pumps, box machinery, 
meat choppers, water pumps, shoe ma- 
chinery and feed cutters. They will be glad 
to quote prices to those interested. 


THE COOPER UNION for the advance- 
ment of science and art, of New York, N. Y., 
is distributing a prospectus of the free 
classes in civil, mechanical and electrical 
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engineering and chemistry started last year. 
This announcement should be of great inter- 
est to many parents who wish to send their 
sons to some engineering institution. 


THE YURGAE SIGNALPHONE MANU- 
FACTURING COMPANY, of Milwaukee, is 
equipping the lines of the New York Cob 
Company with signalphones in place of the 
call boxes which have been in use. Mr. 
Weller has charge of these improvements. 
The company is also installing its apparatus 
with the A. D. T. Company, of New York. 


THE ALLIS-CHALMERS COMPANY, of 
Milwaukee, Wis., has shipped a 1,500-horse- 
power vertical cross-compound engine and 
other material, which is intended to be in- 
stalled in the central generating station of 
the Sydney City & Suburban Tramways, Syd- 
ney, New South Wales. A similar machine 
will be forwarded to Australia in December. 


THE ST. LOUIS CAR COMPANY, of St. 
Louis, Mo., is about to commence shipment 
on a contract for 250 cars which it has re- 
cently secured from one of the principal 
electric traction systems in Buenos Aires, 
South America. The company is also about 
to begin the shipment of some 40 cars for 
use on the Lisbon, Portugal, Electric Trac- 
tion system. 


THE BROWNING MANUFACTURING 
COMPANY, of Milwaukee, Wis., manufact- 
urer of the well-known Browning motors 
and dynamos, reports that its new factory 
is working 22 hours out of each 24. Brown- 
ing motors are now fitted to linotype ma- 
chines, ventilators and blowers, bottle-label- 
ing machines and pumps, as well as being 
used for ordinary purposes. 


THE MILWAUKEE ELECTRIC COM- 
PANY has found its present factory at 294-96 
Reed street too small for its large and grow- 
ing business and will build a new plant, with 
all the most modern appliances for the 
manufacture of its standard line of dynamos 
and motors, at West Allis, the new and 
' promising suburb of Milwaukee. The new 
factory will employ 500 men, and will be 
thoroughly equipped. 


MR. GEORGE H. DANIELS, general pas- 
senger agent of the New York Central & 
Hudson River Railroad Company, is now 
issuing number 34 of the Four-Track Series. 
It is entitled “To Ottawa via the Rideau 
Lakes and River.” It is printed in colors 
and has an accurate and beautiful map of 
this pleasure-ground. Those seeking new 
fields for enjoyment will find it extremely 
interesting. 


THE KNEELAND REFLECTOR COM- 
PANY, Boston, Mass., has removed to new 
and larger quarters at 104 Merrimac street. 
This company is prepared to furnish fall 
buyers with reflectors of various sizes, in 
silver bronze, green bronze and green enamel 
tops, also Welsbach reflectors. The com- 
pany carries in stock, also, one-half shades, 
tin or aluminum, and electric shade hold- 
ers and mica tops or dust protectors. 


THE RELIANCE ELECTRIC COMPANY, 
Mr. Thomas Croil, president, and Mr. H. B. 
Dewey, Secretary and manager, has estab- 
lished a plant at 206-222 South Water street, 
Milwaukee, Wis., for the manufacture of 
motors and dynamos ranging from 10 to 
150 kilowatts. The company proposes to use 
` the best of material and the most skillful 
machinists in the manufacture of its ap- 
paratus which will be designed by engineers 
of experience and ability. 


THE CONTRACT for the electrical equip- 
ment of the Great Northern & City Under- 
ground Raiiway, of London, England, has 
been awarded to the British Thomson-Hous- 
ton Company, Limited, which concern is con- 
trolled by the General Electric Company, of 
the United States. The contract calls for 
sufficient apparatus for the operation of a 
three-minute service. Each train is to con- 
sist of seven cars. The two end cars and 
the centre car of the train are to be equipped 
with motors. 
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THE A. ANDUJAR COMPANY, 140 Front 
street, New York, writes to the ELECTRICAL 
Review that its branch house in Barcelona, 
Spain, advises it that there is a great de- 
mand for all kinds of electrical machinery 
in that country. This house already has 
several inquiries on hand and desires to se- 
cure the address of some reliable manu- 
facturer for electrical apparatus in general. 
The house at Barcelona would be very glad 
to receive catalogues from manufacturers 
disposed to give the exclusive agency for 
Spain. 


THE CHRISTENSEN MANUFACTUR- 
ING COMPANY, of Milwaukee, is preparing 
to make additions to the new factory into 
which it lately moved. A 30-foot extension 
will be made to the main building, a 500- 
horse-power engine will be added to the 
power-house, and ground will soon be broken 
for a new office building. This enterprising 
company has its own brass, iron and steel 
foundries on the grounds, and, to use a 
rural expression, “lives at home” while it 
provides for others in all parts of the 
country. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has published a new discount 
sheet on its general catalogue dated Septem- 
ber 1, which has been distributed to the gen- 
eral trade. Any one having a Central Elec- 
tric Company general catalogue who has not 
received a discount sheet, should notify this 
company, and a copy of the same will be 
sent them by return mail. This discount 
sheet not only covers everything listed in its 
general catalogue, but contains much new 
material which has been placed on the mar- 


ket since the publication of the general 
catalogue. 


THE STANDARD ELECTRIC TELE- 
PHONE COMPANY, Madison, Wis., in an 
interview with a representative of this jour- 
nal through its general manager, Mr. J. J. 
Nate, states that the summer and early fall 
have stimulated a greater demand tnan was 
anticipated for telephone instruments and 
telephone equipments. The company has re- 
ceived some encouraging endorsements re- 
cently from installations as to the continued 
successful operation of exchanges, and also 


as to the satisfaction of several recent 
installations. 


THE NORTHERN ELECTRIC MANU- 
FACTURING COMPANY, Madison, Wis., is 
about to more than double the size of its 
plant, and is preparing to build new offices 
for its executive staff. These new facilities 
will make this company one of the largest 
manufacturers of electrical machinery in the 
West, and the move is indicative of the fact 
that the “Northern type” of dynamos and 
generators is appealing strongly to electrical 
engineers. The location of this company’s 
factory for becoming a great centre is ex- 
cellent, as it has unusual shipping facilities 


for reaching the Northwest, West and South- 
west. 


MR. C. F. FECUANDE, of the city of 
Mexico. Mexico, wishes to be put in com- 
munication with a manufacturer of electric 
appliances, for the following concessionary 
proposition, which he can secure, an elec- 
tric plant, suitable to furnish 100 arc lights, 
for a city of 17,000 inhabitants, in a tropical 
region. ‘The state government in which this 
city is located gives the concession for a 
period of thirty years, and pays eighteen 
thousand ($18,000) dollars per annum, 
Mexican currency, for the arc lights. It is 
stated that an equal amount of business can 


be secured from the citizens of the city for 
small lights. 


THE JAPANESE HOUSE of Takata & 
Company, which has offices in New York, 
has recently placed contracts for a large 
plant which will be installed in tne Shira- 
mine Dockyard, Japan. The contracts in- 
clude two 150-kilowatt direct-current engine- 
type generators, which are to be direct-con- 
nected to the engine. The Westinghouse 
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Electric and Manufacturing Company and 
the Westinghouse Machine Company, of 
Pittsburgh, Pa., will supply the machinery. 
There will be also a Westinghouse switch- 
board and a 50-horse-power slow-speed multi- 
polar shunt-wound motor, together with the 
usual accessories. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, is introducing a 
new “S. L.” are lamp hanger-board with 
absolute cutout, for series direct or series 
alternating arc lamps, for use both indoors 
and outside. The company states that this 
hanger-board is by far the strongest and 
practically the best hanger-board it has ever 
seen, and its success with it has been more 
than satisfactory. The body of it is made 
of extra heavy, solid porcelain, with a very 
handsome black enameled hood. All the ex- 
posed parts have a highly glazed surface, 
and there is no fibre or mica on it to give 
out. It has a closed top, and the switch is 
perfectly air and water-tight. It has a seven- 
eighth-inch break. A very handsome bul- 
letin illustratung this, which is mailed on 
application, has been gotten out. 


THE DELAWARE, LACKAWANNA & 
WESTERN RAILROAD is operating several 
trains in connection wi.h the Pan-American 
Exposition, which rank among the most 
elegantly equipped of any in the world. This 
line runs through a portion of the country 
which is well described as the “Switzerlana 
of America,” and the trip made during these 
early fall days is an ideal one. Foreigners 
often have characterized this section as the 
most beautiful in America. The ‘“Lacka- 
wanna Limited,” leaving New York at nine 
o'clock each morning, reaches Buffalo at 8 
P. M., giving travelers a daylight ride. This 
train has every convenience in the way of 
parlor and dining cars. Other daylight trains 
make excellent connections for the Pan- 
American Exposition; also travelers may 
take the sleeper in the evening, reaching 
Buffalo in th2 morning after an easy trip. 


THE MASSACHUSETTS CHEMICAL 
COMPANY, Boston, Mass., manufactures 
chemical products for electrical use. Among 
these chemical products is Armalac, an in- 
sulating compound for armatures and fields; 
Enamelac, an insulating paint, particularly 
adapted for wet battery work, as it dries in- 
stantly without foul odor, and is durable; 
and a line of electric tapes, of which the 
standard brands, made of cotton sheetings 
and sticky rubber compound, are these: 
Maschemco tape, Walpole tape, Norfolk tape 
and Ajax tape; among the brands made of 
high-grade rubber stock compounded with 
pure para and no cotton are these: Mas- 
chemo spiice and Walpole splicing compound. 
This company is now operating a factory 
at Walpole, Mass., which, by the way, has 
water-power generating facilities for elec- 
trical equipments, and is one of the most 
modern factories in America. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., has re- 
cently closed several contracts for the in- 
stallation of batteries of chloride accumula- 
tors in lighting and railway power-houses. 
Among these are noted the installation of 
the St. Paul Gas Light Company, of St. 
Paul, Minn., which is to consist of 166 ele- 
ments having a capacity at normal rate of 
discharge of about 1,300 kilowatt-hours, but 
capable of a much higher discharge rate for 
the peak work for which it is principally 
required. The waclede Power Company, 0 
St. Louis, Mo., is installing a battery of 
chloride accumulators, consisting of 336 
elements having a discharge rate for one hour 
of 500 amperes on each side of the three-wire 
system. The Mineola, Hempstead & Free- 
port Traction Company has contracted 
for the installation of a battery cor- 
sisting of 270 elements of chloride accumu- 
lator having a discharge rate of 120 
amperes, for regulating the rapid fluctua- 
tions on the railway circuit. The contain- 
ing-jars are of sufficient size to allow of 
50 per cent increase in capacity. 
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The traction railway situation in Boston 
has furnished to Dr. Louis Bell a congenial 
theme, and elsewhere in this issue will be 
found a vigorous criticism by him of the 
present elevated railroad system. Aside 
from the inevitable reflection upon the 


= judgment of those responsible for the 


situation in Boston, the fact that such a 
railway was built and that such a criti- 
cism as Dr. Bell’s may be made goes to 
prove that there is little enlightenment 
abroad on the question of railway opera- 
tion. Now that electricians are going into 
the railway field it is time for some one 
to come forward with a thorough and 
sensible treatise on railway operation and 
location, laying down the fundamental 
principles of this science—for it is, or 
ought to be, a science—with the same care 


that has distinguished text-books in other 
branches of engineering. If Boston is so 
badly off as we are led to believe, let us 
benefit by the horrible example and try 
to do better next time. | 


INDUSTRIAL ELECTROCHEMISTRY. 

It is with great pleasure that the ELEC- 
TRICAL REVIEW announces the early ap- 
pearance of a series of five articles by Mr. 
J. B. C. Kershaw, of London, the well- 
known authority on chemical and electro- 
chemical matters. The title of these arti- 
cles will be “Industrial Electrochemistry,” 
and they will take up, in a regular order, 
the applications of this branch of tech- 
nology in the United States, the United 
Kingdom, France, Germany and the re- 
maining countries of Europe. The arti- 
cles will be illustrated and will form a 
compendium of the present state of the 
art. 

The fine series of papers by Professor 
H. C. Jones, which has been appearing 
for some time under the title of “Selected 
Chapters in Electrochemistry,” will be 
concluded in the next issue of the ELEC- 
TRICAL Review. It is proposed then to 
begin the publication of Mr. Kershaw’s 
articles, which will take up the subject 
of electrochemistry from the practical and 
engineering side, thus supplementing and 
continuing the series on this important 
subject, which Dr. Jones has so ably be- 
gun. 

It was felt, in the selection of these 

papers, that the subject of electrochem- 
istry is destined to become one of the 
„most important in the whole range of 
electrical engineering, and that so far it 


_ has not received from engineers and elec- 


tricians in this country a sufficient share 
of the attention which its great future im- 
portance merits. We have been accus- 
tomed to consider electrical application 
principally from the direction of motive 
power and lighting, forgetting, for the 
most part, that a very wide field is open 
in the utilization of the chemical proper- 
ties and manifestations of electricity. It 
is hoped that these valuable and interest- 
ing papers will accomplish something for 
the enlightenment of the profession in 
this country regarding what has been go- 
ing on and the present state of both the 
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science and the art of electrochemistry, 
and it is greatly to be hoped that this sub- 
ject, so full of the deepest interest and 
containing so many possibilities of high 
importance, will attract the more general 
attention of students, experimentalists 


and engineers. 


THE ULTIMATE CONSTITUTION OF 
MATTER. 

The charge that this age is superficial 
and hurried, that men are too much 
engrossed with the ordinary affairs of life 
to look deeply into anything is frequently 
made. This charge does not certainly ap- 
ply to the scientific men of our age. Never 
was there a time in the history of the 
world when such large numbers of men 
were totally engrossed in their professions 
as at present. Nowhere is this fact better 
illustrated than in the case of the greatest 
scientific men of the age who are trying to 
ascertain what is the real constitution of 
matter. 

For many years the conceptions which 
have dominated physical as distinct from 
biological science have been the theories 
of the existence of atoms; of the mechan- 
ical nature of heat, and of the existence 
of the ether. At the present time, the in- 
creasing knowledge of electricity is con- 
tributing vastly to change the conception 
of all of them. The generally accepted 
idea of magnetism in an iron bar as re- 
gards its molecules and the behavior of the 
iron under special conditions have taught 
us much concerning the molecular consti- 
tution of bodies. 

Molecules of nearly every substance 
known have long since been resolved into 
their elements which are as real as any- 
thing known to man, but the minds of 
scientific men are not content to stop here. 
They must know more about the ultimate 
constitution of the elements themselves. 

There is very strong reason to believe 
that something like the subdivision of the 
elements has been accomplished by Pro- 
fessor J. J. Thomson and Mr. C. T. R. 
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Wilson. No better idea of what are the 
conceptions of the greatest scientists at the 
present time concerning what has been 
done can be obtained than that expressed 
by Professor A. W. Riicker in his presi- 
dential address before the British Asso- 
ciation for the Advancement of Science, 


which is as follows: 


It is known that it is comparatively diff- 
cult to produce a fog in damp air if the 
mixture consists of air and water-vapor 
alone. The presence of particles of very fine 
dust facilitates the process. It is evident 
that the vapor condenses on the dust particles 
and that a nucleus of some kind is necessary 
on which each drop may form. But electri- 
fied particles also act as nuclei; for if a 
highly charged body from which electricity 
is escaping be placed near a steam jet, the 
steam condenses; and a cloud is also formed 
in dust-free air more easily than would oth- 
erwise be the case if electricity is discharged 
into it. 

Again, according to accepted theory, when 
a current of electricity flows through a gas 
some of the atoms are divided into parts 
which carry positive and negative charges as 
they move in opposite directions, and unless 
this breaking up occurs, a gas does not con- 
duct electricity. But a gas can be made a 
conductor merely by allowing the Rentgen 
rays or the radiation given off by uranium 
to fall upon it. A careful study of the facts 
shows that it is probable that some of the 
atoms have been broken up by the radiation, 
and that their oppositely electrified parts are 
scattered among their unaltered fellows. 
Such a gas is said to be ionized. 

Thus by these two distinct lines of argu- 
ment we come to the conclusions: 1, that 
the presence of electrified particles promotes 
the formation of mist, and, 2, that in an 
ionized gas such electrified particles are pro- 
vided by the breaking up of atoms. 

The two conclusions will mutually support 
each other if it can be shown that a mist is 
easily formed in ionized air. This was tested 
by Mr. Wilson, who showed that in such air 
mist is formed as though nuclei were pres- 
ent and thus in the cloud we have visible 
evidence of the presence of the divided at- 
oms. If, then, we can not handle the indi- 
vidual molecules, we have at least some rea- 
son to believe that a method is known of 
seizing individuals, or parts of individuals, 
which are in a special state, and of wrapping 
other matter round them till each one is the 
centre of a discrete particle of a visible fog. 

I have purposely chosen this illustration, 
because the explanation is based on a theory 
—that of ionization—which is at present 
subjected to hostile criticism. It assumes 
that an electrical current is nothing more 
than the movement of charges of electricity. 
But magnets placed near to an electric cur- 
rent tend to set themselves at right angles 
to its direction; a fact on which the construc- 
tion of telegraphic instruments is based. 
Hence, if the theory be true, a similar effect 
ought to be produced by a moving charge of 
electricity. This experiment was tried many 
years ago, in the laboratory of Helmholtz 
by Rowland, who caused a charged disk to 
spin rapidly near a magnet. The result was 
in accord with the theory; the magnet moved 
as though acted upon by an electric current. 
Of late, however, M. Crémieu has investi- 
gated the matter afresh, and has obtained 
results which, according to his interpreta- 
io were inconsistent with that of Row- 
and. 

M. Crémieu’s results are already the sub- 
ject of controversy,* and are, I believe, like- 
ly to be discussed in the Section of Physics. 
This is not the occasion to enter upon a crit- 
ical discussion of the question at issue, and 
I refer to it only to point out that though, 


* See Phil. Mag.: July, 1901, p 144; and Johns Hopkins 
University Oirculars, xx, No. 158, May-June, 1901, p. 78. 
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if M. Crémieu’s result were upheld, our 
views as to electricity would have to be mod- 
ified, the foundations of the atomic theory 
would not be shaken. 

It is, however, from the theory of ions that 
the most far-reaching speculations of science 
have recently received unexpected support. 
The dream that matter of all kinds will 
some day be proved to be fundamentally the 
same has survived many shocks. The 
opinion is consistent with the great general- 
ization that the properties of elements are a 
periodic function of their atomic weights. 
Sir Norman Lockyer has long been a promi- 
nent exponent of the view that the spectra 
of the stars indicate the reduction of our 
so-called elements to simpler forms, and 
now Professor J. J. Thomson believes that 
we can break off from an atom a part, the 
mass of which is not more than one- 
thousandth of the whole, and that these 
corpuscles, as he has named them, are the 
carriers of the negative charge in an elec- 
tric current. If atoms are thus complex, not 
only is the a priori probability increased that 
the different structures which we call ele- 
ments may all be built of similar bricks, but 
the discovery by Lenard that the ease with 
which the corpuscles penetrate different bod- 
ies depends only on the density of the ob- 
Stacles, and not on their chemical constitu- 
tion, is held by Professor Thomson be be “a 
strong confirmation of the view that the at- 
oms of the elementary substances are made 
up of simpler parts, all of which are alike.” 


A LIFETIME'’S PROGRESS. 
When our grandfathers were boys, or 


back in what are often called the “good old 
times,” there were no telegraphs or tele- 
phones or trolley cars or electric lights, 
nor any of that astonishing retinue which 
electrical invention has brought in its 
train during these later years. Truly, our 
ancestors were ignorant of much of the 
comfort of life, though doubtless they 
made up in serenity of mind what they 
lacked in convenicnces; but how far we 
have progressed in certain directions is so 
little generally known that a comparison 
is interesting to show it. Incidentally, any 
study of the conditions of existence in 
1830, for example, will show that elec- 
tricity has been probably the largest fac- 
tor in the changes that have taken place 
since then. . 
In 1830 the very name of electricity was 
In a few schools 
there were examples of Leyden bottles, fric- 
tional plate machines and the Volta pile, 
with perhaps a Davy cell or two, but the 


known only to savants. 


lightning-rod was the only electrical ap- 


paratus in use. Popular ignorance on the 
subject was hardly more dense than that 
of teachers of natural philosophy; elec- 
tricity was an unknown but inviting field. 

Journeys by land were then made in 
private carriages, on horseback, or in 
public coaches where roads were good. 
The transatlantic crossing was made in 
sailing vessels requiring six weeks for the 
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voyage, and coastwise trips were matters 
of a delightful uncertainty. To go far in- 
land in America meant a Journey in canoes 
and afoot through a pathless wilderness 
beset with savages. To send a message 
from New York to Philadelphia and ob- 
tain a reply took nearly a week; to Lon- 
don it took three months. Only in a few 
cities had that brilliant and dazzling il- 
luminant, gas, usurped the place of the 
ceremonial wax, or more usual and eco- 
nomical tallow candle. Streets were either 
dark or lighted by lamps or lanterns, main- 
tained often by private subscription. 
Heavy freight was moved by ship or canal 
boat; if water facilities did not exist the 
freight did not move far. A myriad mes- 
sengers were employed in cities as neces- 
sary adjuncts to the transaction of busi- 
ness. Cities were smaller then and most 
persons resided under the same roof that 
covered their places of business. 

When it was announced to an incredu- 
lous age that messages might be sent to 
great distances practically instantaneously 
the statement was accepted as manifestly 
insane. Such a thing was incredible on 
its face; it never had been done and could 
never be done. But it was done. And 
this first practical utilization of elec- 
tricity, the telegraph, led the way for all 
the rest, because it made the public mind 
ready to receive any statement made from 
authoritative quarters concerning the won- 
der-working power of electricity. So, 
when the telephone was announced it was 
received with wonder and satisfaction, but 
not with the utter incredulity that greeted 
its predecessor. People were ready to ad- 
mit that electricity could do anything after 
they saw the telephone. 

If we compare the condition of the 
average man seventy years ago and to-day 
it will be hard to decide whether the de- 
velopment of clectrical appliances or of 
transportation facilities has done more to 
improve it. The telegraph and telephone 
have caused the world to shrink in size, 
and emancipated countless messengers to 
more productive employment. The elec- 
tric light has vastly extended the working 
hours of the race and made the evening 
hours both more attractive and safer. The - 
trolley car has been the chief of municipal 
blessings, and has made cities cleaner, 
quieter, more habitable. All these things, 
and more, electricity has done in seventy 
years, and thus has made an ever-widen- 
ing difference between the citizen of to- 
day and his forefathers. What the future 
holds and what development we may ex- 
pect can be judged only by reference to 
what has been done in the past. | 
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THE RAPID TRANSIT SITUATION IN 
BOSTON. 


BY LOUIS BELL. 


Since the Boston elevated railway went 
into service some three months ago there 
have been published in the technical press 
divers enthusiastic articles on the engineer- 
ing featurcs of the enterprise, but, so far 
as the writer is aware, there has been very 
little reference made to the actual effect 
upon the rapid transit situation and upon 
the outlook for future improvements. 
There is much to be said on this topic, 
and while it can not be altogether com- 
mendatory the writer believes that an 
analysis of the net results in the light 
of the present status of electric traction, 
both here and abroad, may be not without 
interest to engineers or without value to 
the citizens who bear the burden. 

No city of similar size ever needed or 
wanted an elevated road less than Boston. 
Rights and franchises for such an enter- 
prise had been buffeted about for the last 20 
years and nothing was more clearly evi- 
dent than that as an independent factor 
in rapid transit an elevated line would 
neither fill any long-felt want nor have 
any well-founded hope of prosperity. One 
trivial fragment of roadway linking the 
Noith and South Union stations, would 
have met a real public need, but for the 


Test Boston is accessible from enough di- 


rections by steam roads and electrics to 
have been permanently free from the in- 
cubus of elevated roads, if the situation 
had been treated with a little forethought. 

As a city grows congestion of surface 
traffic is a natural consequence of in- 
creased travel, but it can become burden- 
some and serious only when mistakes in 
distribution of traffic are made. If traffic 
gathered along a dozen streets is forced 


into one in pursuit of the useless purpose - 


of landing every passenger at the same 
point, congestion is a necessary result. So 
when in Boston old companies were con- 
solidated and old lines were operated in 
connection with new ones, matters soon 
reached a grave and critical state. The 
street railway organization was singularly 
well handled, but physically it was an ag- 
glomeration, not a system. 

Something had to be done and that 
something eventually proved to be the con- 
struction of the subway. Here was a mag- 
nificent opportunity let slip, for while the 
subway from the engineering standpoint is 
admirable, it perpetuates the old mistake 
of crowding all the traffic into a single 
line of movement and in the main into a 
single terminus. 

Therefore, the subway was foredoomed 
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to be only a palliative where it might have 
been a radical cure. ‘Traffic through it 
was skillfully managed, but there could 
in the nature of things be but one result. 
Doubtless the wiser heads in the business 
scented failure afar, for long before the 
actual work on the subway was completed 
the elevated railway scheme was again 
pushed to the front. The inner history of 
this matter will probably never be vera- 
ciously written. The revival of a project 
anathema from every public point of view, 
just when the West End surplus was ripe 
for the plucking and the subway was avail- 
able for averting desperate opposition to an 
elevated road through the heart of the city ; 
the hastily grabbed lease on any terms 
that would stifle competition, when com- 
petition meant disaster; the persistent ef- 
fort to put back the surface tracks so as 
more completely to divert the subway from 
its supposed original purpose; all these 
form a story that he who runs may read— 
too recent to need discussion. Likewise 
the sessions of the “Third House” that 
made Beacon Hill an offence to the nos- 
trils of honest men, mav be here passed 
over as irrelevant. 

And now we have the elevated—from 
Dudley street to Sullivan square and 
around the loop between the stations. 
What is its character as an engineering 
project, as a factor in Boston’s rapid 
transit facilities, and as a means to better 
ends in the future? l 

To begin with, the elevated structure it- 
self is much less offensive than some of 
its class. There was an evident attempt 
to get a combination of lightness and 
strength that should not utterly condemn 
every street through which it passed. 
So far as defacing the streets and 
shutting out light is concerned the 
Boston elevated road is far less ob- 
jectionable than some others that could 
be named. The light looking structure 
seems, however, to be singularly resonant, 
so that the noise of the trains is very much 
in evidence. It is very hard to make a 
quantitative estimate of noise, but in the 
writer’s judgment, the Boston line is quite 
the noisiest of its kind, far more trouble- 
some in this respect than the New York 
“L” with its locomotives. How far this 
resonance is due to the design of the struc- 
ture and how far to the high speed, quick 
acceleration, and multiplicity of driving 
wheels one could hardly tell without an 
experimental study of the case. 

The electrical equipment is admirable, 
most skillfully planned and carefully op- 
erated. In particular, the acceleration of 
the train is at once very quick and very 
smooth, much less troublesome to the pas- 
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senger than the ordinary acceleration of a 
surface car. The braking, too, is admir- 
ably managed for the comfort of the load. 
Part of this excellence is, of course, due 
to the careful design of the apparatus, but 
in no small measure the result should be 
credited to careful instruction and super- 
vision of the operating force. The per- 
sonnel of the Boston street railway system 
is far and away the finest with which the - 
writer has ever come in contact in his pro- 
fessional wanderings. It has long been a 
picked body of men, from the heads of de- 
partments to the common laborers. This 
excellence should rightfully be credited 
by the public to the personal account of 
Mr. C. S. Sergeant, to whose untiring en- 
ergy the system owes so much in other re- 
spects. 

There has been much complaint of injury 
and annoyance from minute particles of 
steel detached from the third rail and 
dropped into the street below. One need 
only look at the contact shoes, when the 
trains are under way, in order fully to 
realize the cause of the trouble and its 
probable serious magnitude. So long as the 
present third-rail system is used there is a 
reasonable certainty that steel dust will 
be raised in considerable amounts, but 
there is no good reason why this dust 
should be allowed to fall into the street. 
If the third rail were so guarded as not to 
be a grave source of danger to human life 
it would not be likely to remain trouble- 
some in the lesser matter of injury to the 
eyes. An elevated road is in far less 
danger in using an unguarded third rail 
than is an interurban surface road, since 
trespassers on its track are fewer. But 
even the lives of employés are of some 
value, and there is not the slightest reason, 
save the pitiful one of economy, for 
neglecting so to protect the third rail as to 
render accidental contact with it highly 
improbable. The excuse is often made 
that no road has found it necessary to take 
such precautions, but until they are taken 
there will steadily accumulate an ugly 
record of serious or fatal accidents, for 
which there will some time be a grim day 
of reckoning.* 

Other safety precautions have been ex- 
tremely well looked after. The automatic 
block system is quite the most complete 
of its kind ever installed and seems thus 
far to be eminently successful in its oper- 
ation. In such matters of equipment the 
road is generally a model. 

But while the road is an engineering 
success, it must be regretfully admitted 
by any one who has studied the situation 


* Even while this article was in the printer's hands one 
more was added to the list of the dead. 
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without bias that as an addition to the 
general transit facilities of Boston it has 
very little real value as at present ad- 
ministered. In theory it greatly reduces 
the time required to go from Dudley street 
to Sullivan square, or from either point 
into the city. But in point of fact the 
normal traffic between these termini is 
not large and the number of passengers be- 
_ tween either and the centre of Boston, 
while considerable, is by no means great 
enough to support the elevated road as a 
bona-fide rapid transit enterprise. 

It was from the beginning obvious that 
having the elevated structure the pub- 
lic must be forced to patronize it, willy- 
nilly, if it was to justify its existence. 
The result has been, therefore, that instead 
of relieving the already overcrowded sur- 
face lines, and giving added facilities 
for easy travel, the surface lines have been 
rapidly pulled off, and the overcrowding 
transferred to the elevated cars without 
any material saving of time. 

In the long run the criterion of rapid 
transit is the time consumed from dwell- 
ing place to place of business. The pas- 
senger gains nothing by increased speed 
over a part of his route, if he equally loses 
time on the remainder by waiting at a 
transfer station, or being forced to walk 
from an elevated station to his office. He 
gains little, therefore, unless the fast run 
is long enough to save considerable time, 
and he loses in comfort more than enough 
to offset any but a great saving in time if 
he is compelled to change cars at all. 

It is in this point that the Boston ele- 
vated system utterly fails as a means of 
rapid transit. The policy of building a 
trunk line through the city, and driving 
traffic upon it by removal of other facili- 
ties is one that may tend to economy of 
operation, but from the standpoint of the 
publicist it should not be tolerated for a 
single day. . 

It was provided by law that the surface 
facilities should not be decreased unless 
equivalent facilities were otherwise estab- 
lished. As a matter of fact no service 
with infrequent stops along a single line 
can ever be considered as properly a full 
equivalent of surface cars along several 
parallel lines in the same direction. If 
such a substitution is permitted, it is be- 
cause some one is derelict in his duty to 
the public. 

Express traffic can not replace local 
traffic, however successfully it may supple- 
ment it. The Boston system is the only 
one in the world on which so audacious an 
experiment has been tried on a consider- 
able scale, and the results have been 
such as utterly to condemn it now and 
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forever. And it is a particularly unfor- 
tunate experiment to have tried in Boston, 
because there is a drawbridge over naviga- 
ble waters of the United States on the 
trunk line itself. 

Incidentally, the change from surface 
cars to elevated cars is in summer a change 
from comfort to discomfort. The for- 
mer are open cars, the latter closed, 
and provided for their passage through 
the subway with 20 incandescent lamps 
apiece. The result during the heated term 
resembled for the hapless passenger a 
sudden plunge into the hot room of a 
Turkish bath. Morcover, the old street 


railway adage that the profit is from the - 


passenger who stands, seems to have been 
scrupulously heeded in arranging the elc- 
vated schedule, so that the crowding is 
strongly suggestive of a Cambridge car on 
the afternoon of the Harvard-Yale foot- 
ball game. 

The long and short of the whole matter 
is that when Boston needed not only every 
surface car that the tracks could accommo- 
date, but all the added facilities that the 
elevated road could give, it merely changed 
the place and kept the pain, reinforced by 
discomfort. 7 

Rapid transit in a great and growing 
city is a serious problem at best, and 
errors of judgment in attempting its solu- 
tion may reasonably be expected—but such 
errors should be rectified, not persisted in. 

The Boston situation is, and long has 
been, a bad one. Its weakest point is the 
tendency to utilize a single working ter- 
minal in insufficient space at Park street. 
This might have been remedied in the 
construction of the subway, but it was not. 
The next logical step would have been the 
building of a Washington street subway 
with an independent general terminus for 
southbound traftic. But as it is we have 
the elevated road and must make the best 
of it. 

The use now made of that structure is 
certainly not the best possible from the 
standpoint of public utility. It is at 
least an open question whether for the 
present and probably for a long time 
to come, it could not have been wisely 
employed merely as an avenue for cars, 
originating in the region beyond the 
termini and carried to their destina- 
tion via the elevated road instead of on the 
surface. If advisable such cars could be- 
come multiple-unit trains on the elevated 
section—trains that could break up and 
scatter as soon as they reached the surface 
without the scuffling pandemonium now 
raised in the change at the termini. Every 
surface track thus cleared could be utilized 
again as a surface line without increasing 
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the present congestion, and the whole un- 
pleasant situation would have been greatly 
relieved. The speed on the elevated sec- 
tion would doubtless be somewhat reduced 
by such a procedure, but the abolition of 
a change of cars would far more than 
compensate for this loss. 

The present policy is not only a public 
injury for the present, but a menace for 
the future. If adhered to, every addi- 
tional elevated line will be a fresh source 
of inconvenience. Citizens who do not 
live on the immediate course of the road 
will find themselves hampered continually 
by lack of surface facilities. It may be 
that the ideal city will have no tracks in its 
strects, but it assuredly will not have them 
raising a din overhead. If the steam rail- 
roads running out of Boston fully appre- 
ciated their opportunity, they would put 
up a most effective and destructive sort 
of competition. It would probably mean 
electric traction, but they would gain by 
the substitution and could put their pas- 
sengers through in comfortable cars with- 
out change. 

There is another serious phase to the 
present condition of affairs. The growth 
of greater Boston is very largely deter- 
mined by and along the lines of rapid 
transit. If the surface lines are steadily 
curtailed and their traffic is turned into a 
few trunk lines, the effect on property val- 
ucs in the regions stripped of their facil- 
ities for transportation is likely to be very 
serious. The expansion of the city can 
not safely be left in the unrestrained 
hands of any organization, however well 
disposed. 

There is a time coming when the lease 
of the old West End system will termi- 
nate. If the present work goes on and the 
growth of the city is directed for the next 


15 years or so by the guidance furnished 
in the manner which has been indicated. 


in what condition for the resumption of 


independent business would the surface 
lines be if it were judged wise not again 
to entrust the rapid transit of the city to 
a single corporation? And on what terms, 
if at all, would the lease be likely to be 
renewed? Particularly, what would be the 
result if the present company were allowed 
to make a lease of a Washington street 
subway, breaking joints, as it were, with 
the West End lease? It may be needless 
to look ahead so far, but a city is not for 
a year or a decade, and must look well to 
its future. 

These comments on the Boston situation 
are written in no spirit of animosity, but 
merely to bring sharply to public atten- 
tion some of the phases of the matter 
which have received insufficient attention. 
The problem of rapid transit is many- 
sided, and must be viewed from all direc- 
tions to be seen in proper perspective. Its 
solution is a matter of the highest civic 
importance. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/IS—XLIV. . 


BY W. ELWELL GOLDSBOROUGH. 


Example 22. 

Given: A balanced three-phase system, 
of which Fig. 104 can be taken as a dia- 
grammatical illustration. Here, each of 
the alternators EB) E", and E"! develops 
electro-motive forces of 1,000 volts. 
Further, the machines are operated syn- 
chronously, and their armatures are so 
fixed relatively to one another that the 
electro-motive forces which they develop 
have a phase displacement of 120 degrees 
between them. The system being bal- 
‘anced, the resistances 7,, r» and r, have 


* the same values, each being equal to 17.3 


ohms; likewise, the reactances £, 7. and 
z, are each equal to one another and to 
10 ohms. 

Determine the values of the currents 
flowing in the three circuits, the angles of 
lag of these currents behind their respec- 
tive line electro-motive forces, and the 
phase relation of the electro-motive forces 
developed by the alternators to the line 
electro-motive forces which they severally 
give rise to. 

Since the circuits are arranged in star 
connection and have constants of the 
same value, the system is so balanced that 
each of the generators may be treated as 
acting on its individual circuit alone. In 
solving the problem, then, we can, to all 
intents and purposes, treat the circuit 
O'A,O as if it were a single-phase circuit 
influenced by the alternator Ef, and re- 
turned upon itself by a circuit-closing 
connection bridged over between the 
points O'and O. With this understand- 
ing of the equivalent conditions, it is a 
simple matter to determine the value of 
the current flowing through the generator 


and in the line of the first circuit. By 


substituting the electro-motive force and 
the constants of the circuit in Equation 54 


i E 
t 4/17.3° + 10° E 
we find that J, has a value of 50 amperes, 
and further 
10 
= tan-!-—- = 30° 
P| 17.3 


o@ 


that this current lags behind the electro- 
motive force appearing at the terminals 
of the circuit by an angle of 30 degrees. 
The solution of our problem is now 
complete, since like currents of 50 am- 
peres each will flow in the second and 
third circuits, and lag 30 degrees behind 
the electro-motive forces impressed upon 
the second and third circuits. Moreover, 
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as the resistances and reactances of the 
alternator armatures are negligible, and 
each of the three circuits can be con- 
sidered as a separate, single-phase system, 
the electro-motive forces developed by 
the generators will, in each case, be equal 
and opposite to the electro-motive forces 
apparent at the circuit terminals. 

In Fig. 110, OB,, the current flowing 
in the first circuit has a value of 50 am- 
peres, and lags 30 degrees behind the 
electro-motive-force vector OA’. This 
electro-motive-force vector is equal to 
both the electro-motive force impressed 
at the terminals of the circuit OA,, and 
the electro-motive force developed in the 
armature of generator E!l. Further, the 
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Fig. 111.—ALTERNATING MECHANISMS. 


resistance electro-motive force of the first 
circuit, OC, = 866 volts; and the react- 
ance electro-motive force of the first 
circuit, C,A’ = 500 volts. 

The data just given apply equally well 
to the vectors of the equal triangles 
OC,A and OC,A™, the only difference 
being that the space relation of like vec- 
tors in each triangle differs by 120 degrees. 
The currents flowing in the three circuits, 
when combined in a closed polygon, pro- 
duce the equilateral triangle bounded by 
the points B'B"B"™', each of the sides of 
which has a value of 50 amperes. Thus 
it is seen that the treatment of a balanced 
three-phase, star-connected system is re- 
duced to very simple terms. : 
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THE GRAPHICAL ANALYSIS OF COMMER- 
CIAL TWO-PHASE, THREE-WIRE SYSTEMS. 


On page 9?, attention was called to the 
fact that the discussion of two-phase, 
three-wire systems as there developed, 
while exact in principle, was not directly 
applicable to commercial working without 
modifications. Fig. 93, used to diagram- 
matically represent the two-phase. three- 
wire system treated, shows three circuits 
which do not materially differ as regards 
the magnitude of their constants influ- 
enced by two alternators. This arrange- 
ment is not used in practice for the reason 
that the resistance and reactance of the 
central circuit of Fig. 98 is entirely too 
high. ‘This is the equivalent of saying 
that receivers are not in practice connected 
in series with the common line (OA,) of a 
two-phase, threc-wire system. 

Fig. 111 shows the scheme of connec- 
tions employed in efficient systems of this 
class. In this figure, the parts OA, and 
OA, diagrammatically represent the 
receivers, which are supplied with power 
from a two-phase generator. This gen- 
erator, for present purposes of illustra- 
tion, is represented as two single-phase 
alternators driven synchronously. The 
circuits A,A,, OO’, and A,A; represent the 
distributing lines which lead from the 
generator collector rings to the recciving 
elements. 

Now, in order that the peculiarities of 
two-phase, three-wire distribution may be 
forcefully brought out, the system shown 
in Fig. 111 will be assumed to be a bal- 
anced system. ‘Therefore. in the receiving 
circuits, the resistances 7, and 7, are equal, 
and the reactances x, and zare also equal. 
The line resistances r, 7, and 73 are equal 
to one another, and x, = z, = z} How- 
ever, it must be remembered that, in this 
case, the line constants are in no wise 
equal to the receiver constants ; in other 
words, of the total power developed by 
the alternator and delivered to the system, 
we will assume that approximately 20 per 
cent is absorbed in the lines, and that 80 
per cent is absorbed by the receivers. 
These values compare with those found in 
only very inefficient systems of this class, 
but are used in order that the line electro- 
motive-force vectors may have appreciable 
values in the graphical diagram relatively 
to the electro-motive-force vectors of the 
receiving circuits. This statement of the 
conditions admits of our taking the im- 
pedance of each of the lines A,A, O'O, 
and A,A, as proportional to unity, and 
the impedance of each of the receiving 
circuits OA, and OA, as proportional to 8. 
To simplify matters, we will neglect the 
resistance and reactance of the alternator 
circuits. 
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Selected Chapters in Electrochemistry. 


By Harry C. Jones. 


CHAPTER VII--CALCULATION OF THE ELECTRO-MOTIVE 


THE CALCULATION OF THE DIFFERENOR 
IN POTENTIAL BETWEEN A METAL 
AND A SOLUTION OF ONE OF ITS 
SALTS. 


We have already seen how it is possible 
to calculate potential from the osmotic 
pressure of the solutions around the 
electrodes and have also studied the solu- 
tion-tension of metals, and what takes 
place when a metal is immersed in a solu- 
tion of one of its salts. We shall now ap- 
ply these two fundamental conceptions to 
the calculation of the difference in poten- 
tial between a metal and a solution of one 
of its salts in which it is immersed. 

Let us take a metal with a solution-ten- 
sion P, and dip it into a solution of one 
of its salts, in which the metal ions have 
an osmotic pressure p; a difference in 
potential between the metal and the solu- 
tion will result, and this can be calculated 
as follows from the foregoing conceptions. 

The metal has a solution-tension P, 
this can be converted into ions under an 
osmotic pressure P, without any work 
heing done. If the osmotic pressure of 
the metal ions in the solution is p, to con- 
vert a metal of solution-tension P into 
ions of an osmotic pressure p requires 
the same amount of work, or the same 
amount of work is obtainable, as if we 
started with the metal in the form of ions 
under an osmotic pressure P, and trans- 
formed them to a condition where the 
osmotic pressure was p. Since the laws 
of gas-pressure apply to osmotic pressure, 
we can calculate the amount of work ob- 
tainable from the process where ions un- 
der an osmotic pressure P are trans- 
formed into ions under an osmotic press- 
ure p, from a gas under a gas-pressure P, 
when transformed to a gas-pressure p. In 
the first part of this chapter this was 
shown to be, for a gram-molecular weight 


of a gas; 

RT In È 

P 

We have also seen that this is equal to the 
electrical energy which can be obtained 
from such a process, since the work done 
is transformable, quantitatively, into elec- 
trical energy, when we are dealing with 
solutions under suitable conditions. The 
electrical energy E, is equal to the poten- 
tial x times the capacity E, — 

E, = 7k, 


FORCE OF ELEMENTS. 


PART II. 


lf then we equate these two equal values 
we have; 


rE, =RVin + 
P 


If now we introduce the numerical values 


already given for = and solve for ~r, 
0 
at the same time changing to Briggsian 


logarithm we would have: 


P 
m = 0.058 log - 
j P 


The difference between the potential of 
a metal and a solution of one of its salts 
in which it is immersed is, then, equal to 
a constant, which, for 290 degrees abso- 
lute temperature, or the temperature of 
the ordinary room, is 0.058 volt, into the 
logarithm of the solution-tension of the 
metal, minus the logarithm of the osmotic 
pressure of the metal ions in the solution. 
We shall now apply the conceptions with 
which we have become familiar to a few 
typical elements. 


TYPES OF ELEMENTS. 


We know a large number of primary 
cells, and these are constructed of very dif- 
ferent substances for the electrodes, and 
of solutions of very different electrolytes. 
In all such cells it should be observed 
that we have both classes of conductors ; 
those of the first class conducting like the 
metals and serving as the electrodes, and 
surrounding these are conductors of the 
second class or solutions of some elec- 
trolyte or electrolytes. To construct a 
primary battery it is then necessary to 
have conductors of the first class bordering 
on conductors of the second class. 

A system of classification has been 
adopted for primary cells, which simpli- 
fies the whole class very greatly. If dur- 
ing the action of the cell its electromotive 
force does not change, it is called a con- 
stant element. If it does, the element is 
inconstant. In order that the electro- 
motive force of an element should remain 
constant it is necessary that the process 
which goes on in the cell should remain 
unchanged as long as the cell is in action. 

Through some constant elements a cur- 
rent can be passed in a direction the op- 
posite to that in which the current would 
normally flow, without changing the elec- 
tromotive force of the element. Such 
constant elements are known as reversible. 


In order that an element should be re 
versible it is necessary that the reverse 
current should not change the nature of 
the element. This can only happen when 
the electrodes are immersed in solutions 
of their own salts. In such cases the re- 
verse current simply causes a deposition of 
a small amount of one metal and the solu- 


tion of a corresponding amount of the. 
other. When the reverse current is passed - 


for a very short time the nature of the 
element remains essentially unaltered. 
There are other constant elements through 
which a current can not be sent in the 
reverse direction without changing the 
nature of the element and, consequently, 
its electromotive force. Such constant 
elements are termed irreverstble. 

We shall take up first a very simple, re- 
versible, constant, element, and apply the 
conceptions already developed to the calcu- 
lation of its electromotive force. 


A SIMPLE CONCENTRATION ELEMENT. 


The simplest primary cell of which 
we can conceive consists of one elec- 
trolyte of two different concentrations, 
and one electrode. Into a beaker pour 
a concentrated solution of stannous 
chloride until it is about half full. Im- 
merse a bar of tin into the solution, of 
such a length that it is about half covered 
with the concentrated solution of the salt. 
Then pour carefully on to this con- 
centrated solution a dilute solution of the 
same salt, until the beaker is nearly filled. 

Let us now see what takes place in the 
above arrangement. Where the tin is sur- 
rounded by the more concentrated solution 
of stannous chloride, it increases in size 
due to the separation of the metal from 
the solution on to the bar. The ions of 
tin, when they separate in the metallic 
condition, give up their charges to this 
portion of the bar, which becomes charged 
strongly positive. This charge flows along 
the whole bar, since the metal is a good 
conductor, and the entire bar of tin be- 
comes charged positively by just so much 
as there are ions separated as metal on to 
the bar. If this charge could not escape 
in some way, the difference between the 
potential of the bar and that of the solu- 
tion (which has become negative due to 
the loss of positive ions) would very 
quickly become so great, that no further 
separation of ions in the form of metal on 
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to the bar would be possible. The orig- 
inal`action would very quickly cease, were 
it not for the fact that the bar, when 
charged positively, is just in the condition 
most favorable to giving off ions to the 
more dilute solution of stannous chloride, 
and it does so. When a metal passes into 
solution as ions it must obtain positive 
electricity from some source. In this case 
the positive electricity is already present 
on the bar, the atoms take it up, become 
ions, and pass into the solution. This 
lowers the potential of the bar again and 
more ions can separate from the solution ; 
and the process is, thus, a continuous one. 

The action of this, the simplest of all 
primary elements, is as follows: Tin ions 
separate from the more concentrated solu- 
tion of stannous chloride, on to that por- 
tion of the bar immersed in this solution. 
They give up their charges to this portion 
of the bar, which is then conducted to the 
portion immersed in the more dilute solu- 
tion. Here atoms of tin take up the 
positive clectricity, become ions, and pass 
into solution. The chlorine ions have, 
meanwhile, traveled from the more con- 
centrated toward the more diluted solu- 
tion, against the direction of flow of the 
current, 

The action of this cell, like the action of 
all concentration clements, 1s such as to 
decrease the concentration of the more 
concentrated solution, and to increase the 
concentration of the more dilute solution. 
This would continue until the concentra- 
tions of the two solutions would become 
the same, when the element would cease 
to be an element. 

It would be extremely difficult to meas- 
ure the electromotive force of such an ele- 
ment as that just described, and it would, 
therefore, be of little value to calculate it, 
since it could not be verified by experi- 
ment. We will, then, use this element as 
an illustration of the very simplest con- 
centration element, and proceed to apply 
our deductions to a concentration ele- 
ment whose electromotive force can be 
measured. 

The element which we shall study, both 
theoretically and practically, consists of 
two bars of zine, immersed, the one in a 
more concentrated solution of zine chlo- 
ride, and the other in a more diluted solu- 
tion of the same electrolyte. The arrange- 
ment would be illustrated by the following 
sketch. . 

Two bars of zine serve as the electrodes, 
and are connected with a strip of zine. 
These dip into solutions of zine chloride 
of different concentrations. The concen- 
(rations are represented for convenience as 
one-tenth and one-hundredth normal. The 
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two solutions are connected by means of 


a siphon, filled either with the tenth or 
with the hundredth-normal solution. The 
ends of the siphon are filled with loose 
rolls of filter paper, to prevent a me- 
chanical mixing of the solutions, and to 
lessen the rate at which one solution will 
diffuse over into the other. The filter 
paper offers a comparatively slight re- 
sistance to the passage of the current. 

It will be observed that both electrodes 
are of the same metal, and they are im- 
mersed in solutions of the same electrolyte ; 
the only difference on the two sides of the 
cell being that the solutions of the zine 
chloride are of different concentrations. 
Hence the name, concentration element. 

The action of this element will be very 
readily understood from the explanation 
of the action of the simpler concentration 
clement, consisting of one bar of tin im- 
mersed in two solutions of stannous chlo- 


Zn 


Zn Clo Zn Clo 
f 
100 
CONCENTRATION ELEMENT. 


ride. Take first the side of the element 
on which the electrolyte is more concen- 
trated. Zinc is an element, as we shall see, 
which has a very high solution-tension. 
This is always much greater than the os- 
motie pressure of even the most concen- 
trated solutions of zine chloride which 
can be prepared. When a bar of zinc is 
immersed in any solution of zine chloride, 
it always sends off some ions into the 
solution, and establishes the double layer 
in the sense to oppose the further ioniza- 
tion and solution of the zinc. The zinc bar 
then becomes negative and the solution 
positive. Suppose at first that the circuit 
is not closed, this will take place on both 
sides of the cell until equilibrium is es- 
tablished between the solution-tension of 
the zine and the electrical double layer 
formed. It will, however, be remem- 
bered, that when the solution-tension of 
the metal P is greater than the osmotic 
pressure of the metal ions p, (P > p) 
the double laver will be formed so as to 
assist the osmotic pressure or the smaller 
value, in overcoming the larger value or 
the solution-tension. In such cases 
equilibrium will be reached when the sum 
of the osmotic pressure of the metal ions, 
and the action of the double laver are 
jist equal to the solution-tension of the 
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metal. Therefore, the larger the osmotic 
pressure, the smaller the action of the 
double layer which will be necessary to 
equalize the solution-tension. 

The osmotic pressure of the zine ions 
is, of course, larger on the side of the cell 
containing the more concentrated solu- 
tion,* and, consequently, the action of the 
double layer will be less on this side of 
the cell. But the action of the double 
layer depends on the difference in poten- 
tial between the metal and the solution, 
and this depends upon the number of zinc 
ions which pass into solution. On the 
side of the cell containing the more con- 
centrated solution, the zine will send 
fewer ions into the solution than on the 
opposite side, and, consequently, its poten- 
tial will not be as much reduced as on 
the other side. The bar of zinc in the 
more concentrated solution, like the bar 
in the more dilute, will become negative, 
but not as much negative as the bar in the 
more dilute solution. . 

Suppose, now, the two sides of the cell 
are connected, what will happen? The 
bar in the more concentrated solution is 
less negative than the bar in the more 
dilute; consequently, when the two are 
connected a current will flow from the 
former to the latter, or the former will 
be the positive pole. Upon this pole, 
when the circuit is closed, zinc will be 
deposited. The zinc ions give up their 
charges to it and separate in the metallic 
condition, and, consequently, this becomes 
the cathode. On the other side of the 
cell zine atoms are taking up positive 
charges, becoming zine ions, which sep- 
arate from the bar and pass into solu- 
tion. This bar, having lost negative elec- 
tricity, becomes the negative pole or the 
anode. The action of the cell is, then, to 
decrease the number of zine ions on the 
more concentrated side, and to increase 
the number on the more dilute side; the 
current flowing on the outside from the 
pole immersed in the more concentrated 
solution to the pole immersed in the more 
dilute. On the inside the current flows 
in the opposite direction, from the pole 
immersed in the more dilute solution; 
and, since the anions move against the 
current, the chlorine ions move over toward 
the pole immersed in the more dilute 
solution of zine chloride. The more di- 
lute solution thus becomes continually 
more concentrated, and the more concen- 
trated more dilute. So much by way of 
explanation of what takes place. Let us 
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now apply the conceptions and deduc- 
tions with which we have been dealing in 
this type of concentration elements. The 
potential on the more concentrated side 
between the metal and the electrolyte 
would be expressed thus: 


_ 0.058 


m, = —— lo 
v 


P 

P: 

where v is the valence of the zine ion 

= 2, P the solution-tension of zinc, 

and p, the osmotic pressure of the zinc 

ions in the solution. The potential on 

the other side is: 

0.058 5 P 
8 7 

where the common symbols have the same 

significance, and p, is the osmotic press- 

ure of the zinc ions in the more dilute 

solution. 

The electromotive force of this, as well 
as any other primary cell, is the difference 
between the potentials on the two sides, 
therefore: 


0.058 P 0.058 P 
T= log — — log — 
0.05 ; 
= i log n and since v = 2 
2 


t = 0.029 log Ë 

Ps 
The metal being the same on both sides 
of the cell has the same solution-tension* 
on the two sides, and being of equal value 
and opposite sign disappears from the 
final equation. 

From anything which has been said 
thus far, we might conclude that this was 
the entire story of the concentration ele- 
ment. There is, however, still one factor 
which has not been taken into account— 
the change in the concentration of the 
solutions which is taking place while the 
current is passing, due to the movement 
of the ions.t 

“ If E electricity passes from the elec- 
trode into the electrolyte, a gram-molec- 
ular weight of univalent cations separates 
from the electrode, dissolves, and in- 
creases by unity the concentration around 
this electrode. But, at the same time, 
cations are moving from this electrode, 
with the current, over toward the other 
electrode. The amount depends upon the 
relative velocities of anion and cation. If 
we represent the relative velocity of cation 
by c, and of anion by a, the number of the 
cations which will move over with the cur- 
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poe following paragraph is quoted from Theory of 
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centration, due to a gram-molecular 
weight of cations passing into solution, 
is then: 

Cc u 
eta eta 
This factor is to be multiplied into the 
former equation to obtain the osmotic 
work, which can then be equated to its 
equal—the electrical energy. 
represent the number of ions in a gram- 
molecular weight of the electrolyte: 


1 


a Mi RT Pı 
se ae ee iy es 
CHa Ve, Pa 
n. 
a z It 9s 
or, r= —-— — 0,058 log ele 
Cc+a v Ds 


We have now taken into account all the 
factors involved in this simple concentra- 
tion element. The osmotic pressures of 
the cations of the electrolyte, the solution- 
tension of the metal used as electrodes, 
and the velocities of the ions, have all been 
considered. The electromotive force of 
such an element depends, according to the 
final equation, chiefly upon the relative 
osmotic pressures of the cations of the 
electrolyte used ; but in addition upon the 


a , , 
-, which must be taken into 


c+a 
account for the reasons given above. 

This equation has been applied to con- 
centration elements analogous to the one 
just described, and their electromotive 
force calculated from the osmotic press- 
ures of the electrolytes used, and the rela- 
tive velocities of their ions. The electro- 
motive forces of the same clements have 
then been measured, and the calculated 
values compared with those found experi- 
mentally. The two sets of values have 
been found to agree very satisfactorily in 
every case whcre a comparison has been 
made. 

In an element such as has just been de- 
scribed, the only sources of potential are 
at the surfaces of contact of the electrodes 
with the electrolytes, and the surfaces of 
contact of the two electrolytes with each 
other. There is no source of potential at 
the contact of the two electrodes, since 
they are of the same metal. We should 
like to know how much of the electro- 
motive force was generated at the contact 
of the metals with the electrolytes, and 
how much at the contacts of the two elec- 
trolytes. 

The magnitude of the potential at the 
contact of the electrolytes can be calcu- 
lated and also measured, as Nernst has 
shown. To do this we must exclude the 
other source of potential, viz., that at the 
contact of the electrodes with the electro- 
lytes, and this has been done in a form of 
element which we shall now study. 
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THE LIQUID ELEMENT. 


To determine the potential at the sur- 
face of contact of two electrolytes, the 
same metal must be used for electrodes 
on both sides of the cell, and both elec- 
trodes must dip into solutions of the same 
electrolyte, and of the same concentration. 
Such elements have been studied by 
Nernst,* who explained for the first time 
the action of the liquid element. As an 
example of the liquid element he cites 
the following: 

— no n : n n 
{9 KCI — gog KCI — 100 HOI— yg HC! — jp EO! 

The platinum electrodes dip into the 
tenth-normal solutions of potassium chlo- 
ride at the two ends, so that any potential 
generated here on one side, would be ex- 
actly balanced by the equal potential of 
opposite sign on the other side of the cell. 
The only sources of potential in such an 
clement would be at the contacts of the 
solutions of the electrolytes. 

The question which would natural- 
ly arise in connection with such an 
element is, why should there be any po- 
tential at all at the surface of contact of 
two electrolytes? Nernst thinks that this 
is due to the unequal velocities with which 
the ions move in a solution. The faster 
ion is held back in its movements by the 
slower, and the result is a tension which 
manifests itself as a potential. The 
words of Nernst in this connection will 
be given, introducing the symbols c and a 
for the relative velocities of cation and 
anion, respectively, instead of u and v, 
which were employed by Nernst, and have 
since been used by all who have discussed 
these problems. 

“Since? in electrolytes electricity can 
move only with the ponderable masses, 
the ions, we will find the difference in po- 
tential which exists between two solutions 
of the same electrolyte of different con- 
centrations, which are in contact, by caleu- 
lating the work required to transport the 
masses carrying the two kinds of elec- 
tricity from the one solution to the other. 

According to the views of Hittorf, and 
especially those developed later by Kohl- 
rausch, the conductivity of a current of 
intensity i, in an electrolyte in which the 
cation has the velocity c, and the anion 
the velocity a, is always found as follows: 


In unit time 2 of positive electricity 


C 
eta 


moves in the direction of the current, 


. a : si ara 
and i of negative electricity moves in 
c+a 
* Ztschr. phys. Chem.. iv, 140. 
tZtschr. phys. Chem., iv, 136. 
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the opposite direction. 
fore: 
Cy Wi, l 


a ie eee et 
cta’ c+a 


To calculate the work required to trans- 
port the positive ions combined with E' 
from the more diluted to the more con- 


centrated solution, and the negative ions 


combined with E” from the more con- 


centrated to the more dilute solution ; 
let p, be the (osmotic) pressure of the 
anions and, of course, also of the cations, 


in the one solution, and p, in the other 


solution. In order to transport the posi- 


tive electricity E’ from the one to the other 
solution, together with the ponderable 


masses combined with it from the pressure 
p, to the pressure p, and at the same 
time the ponderable masses combined with 
negative electricity E” from the pressure 


E 


- 


We have, there- 
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motive force of a concentration element, 
interpreted in the symbols and nomen- 
clature used in the earlier part of this 
chapter, becomes: 


* 0.058 log . volts, 


eae a 
where p, and p,are the osmotic press- 
ures of both cations and anions in the two 
solutions of electrolytes which come in 
contact. The arrangement of the vessels 
which contain the solutions of electrolytes 
is given by Nernst, as shown in the accom- 
panying sketch. 

The sketch explains itself. The elec- 
trodes are inserted into the two ends 
which contain the same solution, and the 
three intermediate solutions are inserted 
between the end solutions, as shown in the 


sketch. 


Liquin ELEMENT. 


yp, to the pressure p, the following 
amounts of work would be required: 


Pr Pı 
ia fet ard y y fear 
Pı P: 


where v is the volume occupied by the 
mass of the cation (or cations) combined 
with a plus unit or a minus unit of elec- 
tricity. If for the purpose of integration 
we unite the Mariotte-Boyle law in this 
form: 

PV = Vo 
where p, is the pressure in a solution 
which contains in unit volume unit plus 
electricity on the cations, and unit negative 
electricity on the anions. The sum of the 
two amounts of work is: 
— pı 
c+a Poln Pz 

P, is the potential of the positive elec- 
tricity E’ and P, the potential of the 
negative electricity E”.” 

The above words are given because of 
their importance in connection with the 
history of this subject. They explain the 
action of the element in hand for the 
first time, in a manner: which has stood 
the test of experiment. 

The above equation for the saclay: 


P,—P,=* 


sE’ and E” are the amounts, respectively, of positive 
and negative electricity. 


Nernst calculated the electromotive 
force of a number of such elements, and 
compared the results of calculation with 
those of measurement. He found a satis- 
factory agreement between the two in every 
case. The results show that the electro- 
motive force of a liquid element is al- 
ways small, being dependent, as will be 
seen from the formula, mainly upon the 
relative velocitics of the cation and the 
anion. If these are equal, the electromo- 
tive force of such an element would be 
zero. | 

Since the electromotive force generated 
at the surface of contact of electrolytes is 
very small, we see that the chief source of 
the electromotive force of primary cells 
is at the surfaces of contact of the elec- 


trodes with the electrolytes. 


It was thought for a long time that the 
chief source of potential was at the sur- 
face of contact of the two electrodes, and 
this error persisted until the epoch-mak- 
ing work of Nernst, which we are now 
studying, appeared in 1889. The voltaic 
cell was, therefore, discovered about a 
century before it was understood and a 
simple mathematica] theory of its action 
worked out. We have thus far applied 
the theory to simple primary batteries 
with one metal as the electrodes. We shall 
now turn to more complex cells, which 


375 


are far better known than the simple 
cases which we have been considering. 


A TYPICAL TWO-METAL CELL. 


The cells which we have thus far stud- 
ied are of such simple construction, that 
they will scarcely be recognized as typical 
primary batteries by any one who is not 
familiar with the later developments in 
electrochemistry. It should be added that 
such cells have little or no technical value, 
since they are incapable of furnishing any 
considerable amount of electricity for any 
appreciable time. 

The primary cells with which we are 
ordinarily familiar, consist generally of 
two different electrodes and two different 
electrolytes. Where the electrodes are 
surrounded by their own salts, the theory 
which we have just considered can be ap- 
plied to them. Let us take a typical 


example of a two-metal battery, each 


metal being surrounded by one of its own 
salts. In practice, the two metals used 
differ greatly in their solution-tensions ; 
one having a very great and the other a 
very small soluticn-tension. Let metal A 
have a very great solution-tension and be 
surrounded by one of its own salts; and 
let metal B have a very small solution- 
tension and be surrounded by a solution 
of one of its salts. 

Since the solution-tension of A is very 
great, it will always be larger than the 
osmotic pressure of the cations in any 
solution of any of its salts which can be 
prepared. This metal will, therefore, 
throw some ions off into the solution, un-, 
til the electrical double layer, formed 
establishes equilibrium between the num- 
ber sent into the solution and the number 
which separates from the solution. This 
metal will, therefore, become negative , 
with respect to the solution, which will be 


positive. The potential between this 
metal and the solution will be: 
0.058 P 
m= ` — log -, 


v being the valence of the metal, P its 
solution-tension, and p the osmotic press- 
ure of the metal ions in the solution. 

The metal on the other side of the cell 
has a small solution-tension, and the best 
results are obtained when the solution- 
tension of this metal is practically infi- 
nitesimal. The osmotic pressure of the 
metal ions in the solution is, therefore, 
greater than the solution-tension of this 
metal, and, consequently, metal will 
separate from the solution upon the bar. 


The bar will, therefore, become positive 


with respect to the solution, which will ` 


376 


be negative. The difference in potential 
between the two will be: 
P, 


0.058 
= -~ . log -- 


vi Pı 


Ti 


where v, is the valence of the metal, P, 
its solution-tension, and p, the os- 
motic pressure of the metal ions in the 
solution. The electromotive force of an 
element constructed of the above two 
metals, A and B, is the difference between 
the potentials on the two sides: 
0.058, .P 0.058, P, 

t n p 

Since the metals used in constructing 
primary cells are in general bivalent; 
v =v =2; when the above expression 
becomes: 


TmT =T= lo 


log’ — 


x = 0.029 (tog an log =) 
P Pı 

This is the formula for calculating the 
electromotive force of such elements as 
we are considering. It is only necessary 
to know the solution-tensions of the two 
metals in question, and the osmotic press- 
ure of the metal ions in the two solutions, 
in order to calculate the electromotive 
force of such a cell. The other factors 
which come into play, such as the po- 
tential at the contact of the two elec- 
trolytes, etc., are so small that they can 
practically be neglected. There are a 
number of very much more complex ele 
ments known, in which we have a metal 
surrounded by some electrolyte other 
than one of its salts, or carbon surrounded 
by a solution of some electrolyte; to such 
cases the theory in hand does not apply. 
and we are not able to calculate the elec- 
trorotive force of such combinations. 


———— k Ad 


Improvements in Marconi’s System 
of Wireless Telegraphy. 

Mr. F. J. Cross, of the Wireless Tele- 
graph Company, in Hawaii, has made 
some improvements in Marconi’s system 
‘of wireless telegraphy. He has added 
means of transferring electric impulses 


automatically to ordinary wires and con- 
veying them by Morse instruments. This 
apparatus is now in operation between the 
Waialee telegraph station and the main 
office in Honolulu. He has also added a 
device to shake up the filings in the 
coherer after each impulse. Marconi ac- 
complished this by striking the glass tube 
with a little hammer, but continual jar- 
ring wears away the corners of the filings 
so that they will not cohere. In place of 
a hammer Mr. Cross placed a large num- 
ber of coherers in a cylinder, the axis of 
the coherers being parallel. When a 
message is received or sent the cylinder 
will revolve. As each tube goes to the top 
it will connect with the receiver and re- 
ceive an impulse and will then pass around 
the circuit until it reaches the lowest 
point. The filings are so packed in the 
tube that their weight will tend to sep- 
arate them when the tube reaches a cer- 
tain position in the revolution of the 
cylinder. 
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ELECTRIC RAILWAY APPARATUS—I.* 


BY ERNST J. BERG. 


With the extended application of elec- 
tricity to heavy railroad work within the 
last few years, a number of interesting 
features have been brought out, the most 
important being what system to adopt and 
what apparatus to use in each particular 
case. 

The object of this paper is to discuss the 
characteristics of the various apparatus, 
and, to a certain extent, their limitations, 
which, indeed, have almost entirely the 
deciding influence on the choice of system. 
The discussion of storage batteries is pur- 
posely omitted since their characteristics 
are well known and have been written up 
very fully within the last few years. 

Continuous-current generators—By far 
the greater number of these are of the di- 
rect-connected type. Their frequency var- 
ics from 6 to 15 or 18 cycles, and in some 
cases as high as 25 cycles. This latter 
frequency is adopted when, in addition to 
commutator, the generator is supplied 
with collector rings intended to take off 
more or less of the power as alternating 
current; that is, when the machines are 
“double-current generators.” With the 
exception of more extended use of direct- 
current and double-current generators, 
which are able to supply alternating as 
well as direct-current power, very little, 
if any, radical modification in design or 
characteristics has been made during the 
last few years, but the progress has rather 
consisted in a steady and gradual improve- 
ment of design, especially in regard to 
sparkless commutator and overload capac- 
ity. Although the standard machines are 
over-compounded, in actual operation, as 
a rule, the direct-current potential is kept 
constant at all loads, the over-compound- 
ing being used only to compensate for drop 
in speed with the load. When used as dou- 
ble-current generator, the compounding 
on the direct-current side is taken care of 
in the same way as when used as a dircct- 
current machine, that is by series wind- 
ing; and the compounding for the alter- 
nating-current load made by phase con- 
trol, that is, the load, which usually is 
rotary converters, is made to take leading 
or lagging currents which react on the 
machine and thereby raise or lower the 
voltage, as the demand may be. In order 
to accomplish this satisfactorily, the 
double-current generators should have 
fairly high armature ieaction, which 
means not too close regulation. This 
high armature reaction, usually less than 
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standard direct-current practice, is not 
objectionable from the  direct-current 
generator point of view, since the regula- 
tion of potential is taken care of by the 
series field. Nevertheless, it has been cus- 
tomary to ask for a regulation as close as 
six per cent on the alternating-current 
side, the intention being not to attempt 
any phase control, but permit the voltage 
to drop slightly with the load. Under 
these conditions, obviously, the closer the 
regulation the better. The limit is 
reached when, due to the necessarily slow 
armature reaction and the many arma- 
ture circuits in multiple, the cross current 
caused by slight inequality in pole shape 
or gap becomes excessive. ae 
Alternating-Current Generators—These 
are in almost every case directly connected 
to the steam engine and operated at a 
frequency of 25 cycles per second. If, 
however, a considerable portion of the 
power must be used for lighting, a higher 
frequency may be used. It must, however, 
be borne in mind that satisfactory parallel 


_operation depends largely upon the fre- 


quency, and that the tendency to hunt, 
and, in general, the difficulties of oper- 
ating any installation satisfactorily, in- 
crease as the frequency increases. Twen- 
ty-five cycles has the disadvantage that it 
is too low for indoor and for efficient out- 
door incandescent lighting, and entirely 
too low for arc lighting, therefore it is 
hardly advisable to use it for any kind of 
lighting, but when such has to be done, it 
is accomplished by rotary converters or 
motor-generator sets or frequency con- 
verters. Twenty-five cycles has, however, 
so many advantages for railway work that 
it must be recommended, at least in all 
cases where induction motor direct-current 
generator sets are not advisable. The 
generators are usually designed for a reg- 
ulation of about 6 to 10 per cent. In view 
of the fact that usually a great many are 
operated in multiple in the same station, 
individual 
feeders does not seriously affect one ma- 
chine, it is preferable to go to rather high 


-armature reaction, since this limits the 


maximum flow of current and power in 
case of short-circuit, and suppresses large 
cross current when operated in multiple 
from generators of not too close speed 
control. The European practice is to de- 
sign these generators with polar windings 
for securing satisfactory parallel opera- 
tion, but this has not been found neces- 
sarv in America, where strict demands 
have been made upon the steam engine 
builders, who thereby not only proportion 
their machines with great care, but pay 
particular attention to the flywheel and 
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governor construction. These generators 
are always of the revolving field type, and 
usually installed in connection with inde- 
pendent flywheel, whereas the practice in 
Europe is to make the armature of such 
a great flywheel capacity as to combine the 
flywheel and armature in one structure. 
One reason for the universal adoption of 
the flywheel type in Europe is that in 
most cases 50 cycles are used. With 50 or 
60 cycles, and particularly with high-volt- 
age machines, the diameter of the revolv- 
ing field is, as a rule, enough to render it 
available as a flywheel, whereas, with 25 
cycles, with relatively low peripheral 
speed, the cost of an unnecessarily heavy 
revolving field is often greater than that 
of an additional flywheel. Almost with- 
out exception they are designed for three- 
phase current and voltages ranging be- 
tween 2,000 and 13,000, depending upon 
the distance of transmission, etc. When 
used for voltages less than 6,000, they 
have, as a rule, three slots per pole and 
phase, and for higher voltages, two slots 
per pole and phase. The poles and the 
slots are shaped so as to give as nearly 
a sine wave as can be obtained by using 
machine-wound coils. (The use of ma- 
chine-wound coils and entirely open slots 
is contrary to the European practice, at 
least until very recently, the practice being 
to use hand-wound coils in almost entirely 
closed slots.) 

Although smaller alternating-current 
generators are made with automatic com- 
pounding, in no case is such compounding 
used with large direct-connected machines 
for railway work, but the control is done 
by hand, and the fields have only one 
winding. 

Inverted converters—These are in their 
constants essentially direct-current ma- 
chines operating at 25 cycles, and are used 
to transform from direct current as ob- 
tained from the station bus-bars to al- 
ternating current, which, after being 
transformed to higher potential, is trans- 
mitted to substations a considerable dis- 
tance from the main station. The use of 
inverted converters is decidedly more efh- 
cient than the use of boosters, and is be- 
ing introduced considerably. Although 
an inverted converter and a straight con- 
verter, that is, a machine transforming 
from alternating to direct current, to all 
appearances are identical, it is not always 
advisable to use one or the other indis- 
criminately. An inverted converter should 
preferably have lower armature reaction 
than a straight converter, and, consequent- 
ly, is, as a rule, a larger and more expen- 
sive machine. The object of the lower 
armature reaction is to obtain closer speed 
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control and to prevent, as much as possi- 
ble, the tendency of the inverted con- 
verter to run away in case suddenly an al- 
ternating-current load of considerable 
magnitude or of very low power factor is 
thrown on. But even with inverted con- 
verters of such design it is not advisable 
to omit speed-limiting devices, which may 
consist of a circuit-breaker in the direct- 
current leads in connection with a cen- 
trifugal device, or the inverted converter 
is excited by a special exciter directly con- 
nected or belted thereto. Indeed, such ex- 
citer or “a compensated exciter” is very 
essential for the frequency control. The 
plain exciter may be shunt or compound 
wound, whereby it is easily seen that as 
the rotary begins to speed up, the exciter 
also speeds up and its voltage rises, causing 
more current to flow through the shunt 
fields, which has a tendency to prevent ac- 
celeration. The compensated exciter, 
which is also a direct-driven exciter, 
changes its voltages not only with the 
speed, but with the phase relation of cur- 
rent, increasing the voltage with lagging 
current going from the converter and low- 
ering it when leading current is taken, 
which obviously is just what is wanted for 
close speed control. The ratio between 
the alternating-current voltage and the di- 
rect-current voltage depends upon the sys- 
tem, characteristics of the machine, etc., 
and is discussed later in connection with 
converters proper. It suffices here to state 
that it is a fraction, or, in other words, the 
alternating-current voltage is always less 
than the direct-current voltage. It is 
therefore obvious that the alternating cur- 
rent delivered from an inverted converter 
is always of too low a potential to be used 
directly, and step-up transformers have 
to be used. In its potential control an 
inverted converter has not the feature of 
a direct converter of compounding for the 
load if required, but the voltage will drop 
with the load unless made up entirely of 
converters, which, by taking leading or 
lagging current, can react upon the in- 
verted converter, but even with such load 
only a very low compounding can be ob- 
tained. Therefore, as a rule, the voltage 
of an inverted converter will drop with the 
load. In order to obtain constant poten- 
tial at the receiving end of the system it is 
necessary that the converter proper should 
be compound wound and that reactances 
should be inserted in the leads so that the 
rise in voltage can be obtained across these 
reactances instead of at the inverted con- 
verter. Frequently inverted converters 
ure operated in parallel with alternators 
on the alternating-current side, and it is 
then as important to investigate the speed 
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regulation of the prime mover driving the 
alternator as when contemplating running 
such alternators in multiple, since the in- 
verted converter naturally runs at a uni- 
form rate of rotation and therefore if the 
alternators to be run in parallel therewith 
are not run at a uniform rate of rotation, 
cross current will be caused and serious 
difficulties might arise. 

Rotary converters—Although converters 
of a higher frequency than 25 cycles occa- 
sionally are used, in most cases, and par- 
ticularly when the plant is intended for 
railway work, 25 cycles is chosen, and the 
discussion will, therefore, apply to them. 
Were it not that rotary converters some- 
times cause trouble by hunting, there is 
hardly any doubt they would be used uni- 
versally, even with the limitations in volt- 
age control imposed by their use, instead 
of synchronous-motor or induction-motor 
direct-current generator sets. The ques- 
tion of hunting, however, is so serious that 
frequently it is good policy to introduce 
the complication of running two or three 
machines instead of one, even at the lower 
efficiency, to insure satisfactory service. 
Hunting is caused by many circum- 
stances, one being that the rate of rotation 
of the prime mover is not uniform, an- 
other that converters are operated in the 
same network, but interlinked by lines of 
relatively high resistance, another that the 
converter has sluggish magnetic circuit so 
that it can not quickly respond to varia- 
tions in impressed voltage, still another 
that the impressed voltage on the con- 
verter, for some outside reason, tends to 
fluctuate suddenly. The remedy for the 
first case of hunting is obviously to get 
the rate of rotation of the prime mover 
more uniform, which often is very diff- 
cult, particularly if the machines are al- 
ready installed. (With the stipulations 
imposed upon the engine builders, this case 
of hunting is not now so serious, and does 
not exist when the generators are driven 
by turbines.) Another remedy which occa- 
sionally gives satisfactory results is to use 
one or more induction motors of consider- 
able size on the same circuit, or even a 
smal] induction motor with large flywheel, 
the tendency of the induction motor being 
essentially to steady the frequency by ite 
momentum. The other cause, that of con- 
siderable resistance losses between con- 
verters or generators and converters, has a 
tendency to set up hunting also, since, 
with a slight fluctuation in current, due to 
various causes, the voltages fluctuate also. 
This fluctuation in impressed voltage will 
react in the rotary converter, and if the 
magnetic circuit is not very sensitive 
causes a state of unstable equilibrium 
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which leads to hunting. It is obvious that 
if the electro-motive force supplied to the 
armature varies suddenly, the flux also 
must vary at the same rate to insure the 
same relative position of the armature and 
the field. If the magnetism lags behind, 
the armature must take a different posi- 
tion from what it would have otherwise, 
and thereby a pulsation in speed is set up 
and the rotary “hunts.” It is, therefore, 
evident that the magnetic circuit should 
be as responsive as possible; in other 
words, all causes delaying change of mag- 
netism should be eliminated. As a conse- 
quence, it is not best to use magnetic ma- 
terial of low ohmic resistance, such as 
steel, but a considerable part of the mag- 
netic circuit is made of cast iron, which 
has high ohmic resistance, and damping 
devices are inserted, not in the path of the 
main flux—that is, in the poles—but mid- 
way between the poles. This damping de- 
vice 1s only effective when the rotary 
hunts; that is, when there is an appre- 
ciable armature reaction which sets up cur- 
rents to the circuit formed by the bridge. 
The last cases of hunting can be explained 
and remedied in much the saine way as in 
the previous case, and sometimes preclude 
the use of converters in places where the 
rate of rotation might be uniform and 
where the ohmic losses between generators 
and converters might be small, the dis- 
turbing element being a fluctuating load 
placed near to the converter and therefore 
inducing periodic pulsations in voltage on 
the converter circuit. 

Summarizing the hunting situation, we 
find that although there are a number of 
causes for this trouble, the phenomenon is 
fairly well understood and no great diffi- 
culties need be expected in well-planned 
25-cycle systems. The other limitation of 
rotaries is the difficulty of obtaining wide 
range of voltage as compared with direct- 
current generators, and providing for 
automatic compounding over a wide range. 

Although it is possible to compound 
rotary converters to some extent by merely 
using a series field similar to that on di- 
rect-current generators, the amount of 
compounding is very slight indeed, and 
is obtained by leading or lagging currents 
taken by the converter and passing over 
the very low reactance of the converter 
armature proper. In order to compound 
to any considerable extent, it 1s necessary 
to have some reactance in the circuit be- 
tween converter and generator, and to 
permit the converter to take wattless cur- 
rents at almost all loads. The proportion 
of wattless current and reactance can be 
varied considerably, and still the same re- 
sults obtained, so, for instance, roughly 
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speaking, 10 per cent compounding can 
be obtained by 50 per cent leading current 
and 20 per cent of reactance; or by 20 
per cent leading current and 50 per cent 
reactance, etc. ‘The more reactance over 
a certain limit, the more liability of an 
unstable operation and the more wattless 
current, the poorer the power factor at 
light loads, and the greater the armature 
heating ; indeed, with quarter-phase or six- 
phase converters the saving in armature 
copper is not great over that in three- 
phase converters if too large a percentage 
of wattless current is used in phase con- 
trol. A fair average is to insert about 15 
per cent reactance. With such reactance 
in a circuit of six per cent resistance, it is 
possible to obtain constant potential at 
all loads with a power factor of 60 per 
cent at one-quarter load, 91.5 at three- 
quarter load, 100 per cent at full load, 
99.5 at 50 per cent overload and 96.5 at 
double load, or even higher if the series 
field is so adjusted that the converter runs 
non-inductive at three-quarter load, then 
a power factor of 73.5 at one-quarter load, 
97.5 at one-half load, 100 per cent at 
three-quarter load, 99.5 at full load, 98 
per cent at 50 per cent overload and 96 
per cent at double load. Under these con- 
ditions the voltage not only is approxi- 
mately constant over the whole range of 
loads, but is still within a fraction of one 
per cent up o 50 per cent overload. 

With several rotary converters operated 
in the same station, it is advisable to use 
independent transformers, or at least 
independent secondaries for each trans- 
former, since, if this is not the case, con- 
siderable cross-currents are likely to flow 
if the direct-current brushes on each indi- 
vidual converter are not placed identically 
the same. 

The transformers themselves should 
preferably be designed with the greatest 
amount of self-induction, since, as stated 
above, in almost every converter installa- 
tion some reactance is advisable. Thus 
the essential difference between a trans- 
former used for lighting and a trans- 
former used for converter is that trans- 
formers for rotary converters have more 
self-induction and higher efficiency than 
lighting transformers, or at least that in 
the design of these transformers this con- 
dition has been looked for. 

The great advantage of rotary con- 
verters over motor-generator sets is the 
higher efficiency, due to the small copper 
and iron losses, and the facts that only 
one machine is used instead of two or 
more, that the power factor can be 100 
per cent at all loads, that they can act as 
condensers, and therefore compensate for 
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lagging currents introduced by other ap- 
paratus on the system, that in case of a 
very heavy load they can give almost un- 
limited power, and that even as such 
shunt machines the voltage does not ma- 
terially change with the load, but that it 
will at the most vary a few per cent be- 
tween no load and full load, whereas the 
direct-current machine probably will vary 
perhaps 10 per cent or more under the 
same conditions. 

The ratio between alternating and di- 
rect current electro-motive force of a con- 
verter or inverted converter depends upon 
the system used, upon the ratio of maxi- 
mum to square root of mean square value 
of impressed electro-motive force (that is, 
the electro-motive force given by the gen- 
erating apparatus), upon the load of the 
machine, upon the ohmic losses in the ma- 
chine, upon the position of the direct- 
current brushes on the commutator, upon 
the excitation, upon the ratio of pole arc 
to pole pitch, and upon the operating con- 
ditions, that is, whether the machine is 
used to convert alternating to direct-cur- 
rent power or vice versa. Sixty-cycle 
converters, which usually have shorter 
pole are and higher commutator losses 
than 25-cycle converters, have, as a rule, 
higher ratios, and when used as inverted 
converters, lower ratios than 25-cycle ma- 
chines. 

At no load, with an average wave shape 
such as given by standard generating ap- 
paratus, the average ratios are: 


Percentage pole arc...... 67 74 80 
Three-phase and six-phase 

double delta............ 62 61 60.5 
Six-phase, diam. and two- 

Phase <6 ck del oiadi enaa 72.5 715 71 


With the average losses at brushes and 
armature winding, this will give the fol- 
lowing ratios at full load of a 550-volt 
converter: 


Percentage pole arc....... 67 74 80 
Three-phase and six-phase 

double delta ........... 63 62 pon 
Six-phase diam. and two- 

DNASE 2: ede ieee wads 73.5 72.5 T72 
INVERTED CONVERTER. 
Percentage pole arc...... 67 14 80 

Three-phase and six-phase R 
double delta ........... 61 60 59.5 
Six-phase, diam. and two- 
DNASE: sodien irorun een 71.5 70.6 70 


The values apply when the direct-cur- 
rent brushes are placed on the exact neu- 
tral point. If the brushes for some rea- 
son or other are placed either leading oF 
trailing, these ratios are increased, that 
is, the direct-current voltage for a given 
impressed alternating-current voltage is 
less. This variation may amount to sev- 
eral per cent, therefore moving the 
brushes makes it possible to lower the di- 
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rect-current voltage, and thereby change 
the ratio to some extent without changing 
the transformer connections. It is, how- 
ever, impossible to increase the direct- 
current voltage, no matter in what posi- 
tion the direct-current brushes are placed. 

Changing the excitation will also 
change the ratio. With reduced excita- 
tion, that is, with lagging current, the 
ratio may increase a couple of per cent 
and with over-excitation it may drop a 
couple of per cent, depending upon the 
electrical constants of the machine. 

Synchronous Motor-Driven Direct-Cur- 
rent Generators—These have the advan- 
tage over the rotary converters that they 
can. be run on circuits of high voltage 
directly, without the use of step-down 
transformers, that the direct-current 
voltage is independent of fluctuations 
in voltage on the alternating-current 
side, and dependent only upon the 
speed control, and that by a mere 
chance of field excitation the direct-current 
voltage can be varied over a very wide 
range. Their limitation, however, 18 
their tendency to hunt, which is quite as 
marked as with rotary converters. In 
other words, the limitations inherent to 
rotary converters exist also with syn- 
chronous motors and even to a greater ex- 
tent, at least with synchronous motors 
wound for high voltages with relatively 
few slots, with which type it is decidedly 
more difficult to apply anti-hunting de- 
vices than with rotary converters, which, 
by their more distributed winding and 
large number of small slots, are less likely 
to have excessive eddy losses in the anti- 
hunting devices. It is, therefore, ques- 
tionable whether it is advisable to sub- 
stitute such sets for converters under any 
conditions, the more so as frequently the 
cost of a synchronous motor wound for 
very high voltage is not much less then 
the step-down transformers and a low- 
voltage motor. 

Induction Motor-Driven Direct-Cur- 
rent Generators—This combination has 
decided advantages over the first men- 
tioned types by its stability, and may, 
therefore, find considerable field of appli- 
cation in systems of unstable frequency 
and fluctuating voltage, or installations 
which already have a number of synchro- 
nous apparatus. As stated regarding 
rotary converters, it is sometimes possi- 
ble to obtain good results with hunting 
converters by installing induction motors 
of considerable inertia on the same cir- 
cuit, and such a set naturally lends itself 
very well for this purpose. At moderate 
voltages, up to, say, 2,000 to 3,000, in- 
duction motors can be built with good 
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constants at a reasonable cost, and do not, 
therefore, involve the use of step-down 
transformers. At higher voltages, how- 
ever, and particularly up around 10,000 
volts, it is found that the use of step- 
down transformers not only introduces 
much better constants but frequently 
makes a cheaper installation. Under 
these conditions it is decidedly question- 
able whether it does not pay to install 
more line copper, remedy the speed con- 
trol of the generators, or, in general, re- 
move the causes prohibiting the use of 
rotary converters, since the cost of such 
motor-generator sets is much higher, and 
the contents much lower, than when con- 
verters are used. 

Direct-Current Railway Motors—The 
characteristics of this type of motor are 
so well known that it is not worth while to 
discuss them further than to say that in 
general the tendency seems to have been 
during the last few years to design the 
motors for a given train weight and 
maximum speed, disregarding the num- 
ber of stops, provided the car is acceler- 
ated and retarded at a comfortable rate, 
which involves, of course, the schedule 
speed changing with the number of stops. 

To accomplish this, the motors are so 
designed and particularly the ventilating 
conditions are such that the temperature 
of the fields will not rise more than a 
safe number of degrees, if subjected to 
the accelerating current at the rate of, say, 
10 times per mile, and the armature has 
such a low-core loss that it can run for a 
considerable time at the maximum speed. 
Such condition is made possible with the 
modern mechanical design which readily 
conducts the heat from the inside to the 
outside, and thereby obviates great dif- 
ferences in temperature. The main dif- 
ference in electrical design is that much 
more precaution has to be taken to have 
low self-induction in commutation. This 
is necessary since, as stated above, the 
field winding has to stand the full current 
of acceleration for a much longer time 
than formerly was the practice, and there- 
fore a less number of turns and a weaker 
field in general are used in modern motors, 
this condition causing sparking unless 
the armature reaction is reduced and the 
number of commutator segments in- 
creased. We therefore find now as a rule 
a higher flux and a greater number of 
commutator segments than in older types 
of motors. 

Alternating-Current Ratlway Motors— 
A very superficial study will show that 
whenever this type of motor has been 
adopted the reason lies, not with the mo- 
tors themselves, but in the fact that a 
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lesser amount of feeder copper and pos- 
sibly fewer attendants are required with 
an alternating-current railway system 
than with a direct-current system involv- 
ing rotary converters. It is, however, only 
in cases of relatively long runs with few 
stops, or in mountainous roads where 
power can be returned by induction mo- 
tors, that economy can be shown with this 
system as compared with the direct-cur- 
rent system. It is very doubtful whether 
in many cases where alternating motors 
have been installed, direct-current motors 
would not have been better engincering. 

The alternating-current railway motors 
are of the polyphase induction type and 
therefore their characteristics are essen- 
tially those of direct-current shunt mo- 
tors, that is, they run efficiently only at 
one speed, whereas the direct-current 
series motor will operate at high efficiency 
over a considcrable range of speed. It 
is therefore obvious that in railway serv- 
ice where the speed for many reasons has 
to vary during the run and where cars 
are stopped and started at rather short 
intervals, the actual power taken by the 
induction motor will be greater than that 
taken by the direct-current motor. Since, 
furthermore, any induction motor must 
take a certain amount of wattless current, 
the apparent power input of the motor 
must be greater than with direct current. 
With the same mechanical clearance in 
the two types of motors, the amount of 
wattless current taken by the induction 
motor would be quite prohibitive, there- 
fore these must be made with decidedly 
smaller air-gap than direct-current mo- 
tors, which necessitates more careful ad- 
justment, and involves more repair work. 
The wattless current is also dependent 
upon the voltage at which the motors are 
operated, and increases as the voltage in- 
creases. With the known methods of insu- 
Jation and with the limited space avail- 
able for railway motors, it seems that it 
is almost out of the question to consider 
a design at higher potential than 3,000 
volts. Even with the smallest safe air- 
gap this will give a power factor of at 
the most 85 per cent or 88 per cent at 
full load under the best conditions, which 
with an efficiency of, say, 86 per cent, in- 
cluding gear loss, gives an apparent effi- 
ciency of at the most 77 per cent; in 
other words, the kilovolt ampere input 
of the motor would be about 30 per cent 
greater than that corresponding to the 
work done. Whereas with the direct-cur- 
rent motor. the power input would prob- 
ably not be more than 12 per cent or 15 
per cent greater than that corresponding 
to the work done. Therefore, and in view 
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of the laws governing the design of such 
induction motors, it is to be expected that 
the copper losses in an alternating-cur- 
rent motor will be decidedly greater than 
in a direct-current motor. The core loss 
in the field of the induction motor is also 
greater than the core loss in the armature 
of the direct-current motor at maximum 
speed, so that this gives another source 
of increased heating of the motor. This 
increased heating is decidedly objection- 
able, as it involves the use of a much 
larger machine than the direct-current 
motor, which increases the cost and 
weight of the equipment. To illustrate 
this somewhat more concisely, consider 
the losses occurring in a couple of mo- 
tors of direct and alternating-current 
type while accelerating from standstill 
up to full speed. The core loss and eddy 
Josses in the direct-current motor are zero 
at standstill, and increase to a certain 
maximum at full speed. In the alternat- 
ing-current motor at standstill, even under 
favorable conditions, the core loss in the 
field is the same as the maximum core 
loss in the armature of the direct-current 
machine, and the core loss in the arma- 
ture at standstill about the same as in the 
field. At full speed the core loss in the 
ficld still remains the same, but the core 
loss in the armature is zero and therefore, 
roughly speaking, the core loss of the di- 
rect-current motor is in the neighborhood 
of half of the core loss at maximum 
speed, while accelerating, and is one and 
a half times as much in the alternating- 
current motor. In other words, during 
acceleration the alternating-current mo- 
tors have three times as much core loss 
as the direct current. Adding to this 
loss the greater copper loss due to the 
larger power input of the motor, we find 
from actual calculations that the alter- 
nating-current motors of good design 
will have in the neighborhood of four 
times as much loss as the direct-current 
motors when operating over relatively 
short lines, as would be the case in rapid 
transit systems. To dissipate four times 
as much energy means that the volume 
of the motor has to be very much greater, 
and its heating facilities decidedly better. 
This does not mean that the actual heat- 


ing will be as much more, since, at least 


in long-distance runs, the time of ac- 
celerating is short compared with the 
total time of the run, nevertheless the loss 
will be decidedly more and consequently 
it would seem as if the actual cost of the 
induction motor equipment per car would 
be from 50 per cent to double that of 
direct equipments, depending upon the 
service. Since the cost of the motor equip- 
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ment is a very large factor in the installa- 
tion of a plant,and since the direct-current 
equipment is so standardized and brought 
down to the least possible cost here in the 
United States, this is probably one of the 
main reasons why upon careful examina- 


tion it has been found not only a saving 
of power but great economy in the first 
cost to install direct-current rotary con- 
verters instead of alternating-current sys- 
tems. In places, however, where the di- 
rect-current railway system is not so fully 
developed, the difference in cost between 
the two systems might not be so much, 
and that accounts for some European con- 
cerns installing alternating-current mo- 
tors. 


— odbe 
Construction and Management of 
Electric Tramways in 
Switzerland. 


Mr. J. Sigfried Edstrom has made a 
study of the details of the management of 
electric railways in Switzerland from 
which a few facts have been taken. Switz- 
erland has 88 kilometres of railways and 
electric tramways per million of inhabi- 
tants, Germany 64.6 kilometres, Austria 
25.6 kilometres, England only 19.6 kilo- 
metres. From the opening of the Vevey- 
Montreux electric line, which was under- 
taken in 1888, the number of new lines 
and electric tramways has not ceased to in- 
crease. | 

The following observations have been 
made regarding the means of communica- 
tion: All the electric tramways are sub- 
ject to the control of the federal depart- 
ment of railways and telegraphs. This 
department examines from the point of 
view of security each installation and the 
instructions for the installation of wire 
conductors are carried out rigorously. 

The greater part of the central stations, 
especially those in small towns, have their 
generators driven by water power. In the 
large towns only water power is replaced 
by steam or gas engines. The steam en- 
gines are horizontal and of low speed. 
They are ordinarily of the compound type 
and are coupled directly to the generators, 
the transmission by belts having been 
almost entirely abandoned. Since the 
inauguration of a central tramway station 
at Zurich, in which for the first time steam 
engines were used, they have tended to 
expand more and more. 

Feed cables for electric tramways are in 
many localities. These are installed un- 
derground in conduits built of sandstone. 
In the suburbs the feeder cables consist 
for the most part of uninsulated wires 
supported by poles. It is the same in the 
large towns, and in the busy as well as in 
the residential streets. The current is re- 
ceived by different systems of trolley 
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connections, all of which have return con- 
tacts by means of the rails. The trolley 
wires are of copper eight millimetres in 
diameter, and supported either by fixtures 
placed on the houses or by iron poles. 
The fixtures on the houses are placed there 
by paying from 50 to 150 francs to the 
proprietors of the houses. Conductors 
placed at a height of six millimetres above 
the ground should be able to resist without 
breaking, and this at a temperature of 20 
degrees centigrade, and at a strain which 
is five times greater than that to which 
they are ordinarily submitted. The high- 
est pressure permitted is 600 volts in the 
towns and 750 volts in the country. Re- 
garding the difference of potential be- 
tween the rails and the earth there does 
not exist any special rule. Nevertheless 
they try to make the joints of the rails 
good conductors, and the return wires are 
also good conductors, so that a very small 
resistance is obtained. “At Zurich the rails 
are soldered together. 

In order to protect those passing from 
the telephone wires coming in contact 
with the tramway wires above ground the 
authorities who are charged with the con- 
trol make it compulsory to use a large 


steel wire placed above the electric con- 
ductor. This protecting wire is fastened 
to the rails by a coupling wire eight milli- 
metres in diameter. Protecting wires 
which begin at the earth also are only 
authorized where all the telephone wires 
are completely surrounded. In case of 
the construction of a new tramway the 
telephone wires are laid at the expense of 
the tramway company, and for the tele- 
phone wires such a route is selected that 
the lines are increased in number only at 
points where protecting wires are in- 
stalled. 

In the towns they ordinarily use rails of 
from 40 to 50 kilogrammes weight per 
metre. In the country more often rails 
which weigh 20 kilogrammes per metre are 
used. In Geneva all the rails are placed 
on a bed of concrete with a section 26 by 
30 centimetres. At Zurich the rails are 
placed on a bed of concrete which occu- 
pies larger space than that upon which the 
line is to be placed. Curves are permitted 
with as small radius as 15 metres. 

The cars are generally in two parts. 
They can carry from 14 to 20 passengers 
inside and from 9 to 13 outside. Each car 
has two motors of 20 horse-power. Many 
lines which were built some time ago 8 
use cars provided with motors which are 
regulated by means of a resistance. Where 
alternating-current motors are used the 
speed is generally governed by the m- 
sertion of a resistance in the induction 
motor. The car houses are very large and 
can be heated in winter, and the cars are 
there submitted to careful inspection. 
Near them are often found a repair shop 
and bath house which is used by the em- 
ployés, also special provisions for the dry- 
ing of the clothing of the motormen. 
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SYSTEM_—II. 


(Concluded. ) 


es es 


BY CHARLES F., SCOTT. 


SUMMARY. 
1. The motor is an 


active element in 


the system ; it acts . 


as a generator in 
impressing its own 
wave form, its elec- 
tro -motive force 
and its fluctuations 
upon the circuit. 
These fluctuations 
may be caused by 
an intermittent 
load. 


2. The motor is a sensi- 


tive element in the 
system. Its suc- 
cessful operation 
is dependent upon 
a proper relation 
between the de- 
sign of the motor 
itself and of other 
machines connect- 
ed with the system. 
Its successful op- 
eration also de- 
pends upon the 
proper adjustment 
and freedom from 
speed fluctuation 
in generators and 
other motors. It 
is liable to momen- 
tary variations 
from normal con- 
ditions, such as a 
sudden over load 
and sudden in- 
crease of generator 
speed or a momen- 
tary fall in electro- 
motive force. 


8. The motor requires 


{ 


skill and care on 
the part of the 
attendant for start- 
ing, for readjust- 
ing and for keep- 
ing the various 
brushes and auxil- 
iary apparatus in 
proper condition. 


4. Tbe power factor is 


under the control 
of the operator 
and the current 
may be made lead- 
ing or lagging. 
Instruments are 
necessary in order 
that proper adjust- 
ments may be 
made by the at- 
tendant. 


1. The motor is a pas- 


sive element in the 
system. Each 
motor attends to 
its own work and 
does not try to run 
the system. 


2. The motor is not 


sensitive to differ 
ences in the design 
of other apparatus 
operating on the 
same system. 


3. No experience and 


electrical skill are 
required of the at- 
tendant, and there 
is little or nothing 
to get out of order 
either through 
carelessness or de- 
sign. 


4. The motor has a 


definite power fac- 
tor, depending up- 
on the load; the 
out-of-phase cur- 
rent does not vary 
greatly at differ- 
ent loads. The 
changing load, 
therefore, has com- 
paratively little 
effect upon the 
drop in voltage 
and in regular ser- 
vice there is little 
liability that the 
motor will disturb 
the electro-motive 
force of the circuit. 
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5. The motor and its 5. The motor and its 
Operation are com. operation are 


plex and involve simple and re- 
many possibilities liable. 
of accident. 


The synchronous motor is obviously not 
suitable for general distribution of power, 
owing particularly to its lack of starting 
torque, the skill required in attendance 
and the liability of the motor to stop if 
the conditions become abnormal. These ob- 
jectionable features, however, are of much 
less importance when motors are installed 
in substations or are of sufficiently large 
size to justify an attendant. 

The characteristic of the synchronous 
motor, which may be particularly advan- 
tageous, is the fact that the power factor 
of the current can be varied and that the 
current may be made leading. In this way 
the current required and the drop in the 
generator and transmission circuit may be 
reduced. If the motor is used on a circuit 
supplying induction motors the synchro- 
nous motor may be given a leading cur- 
rent, thus neutralizing the lagging cur- 
rent to other motors. The extra current 
taken by the synchronous motor for this 
compensation necessitates a larger size 
than would otherwise be required. 

The characteristic of the induction 
motor which is usually regarded as most 
unfavorable in comparison with the syn- 
chronous motor is the fact that its current 
is always a lagging current. In a com- 


parison with synchronous motors only 


large sizes should be included, as syn- 
chronous motors of small size are not to 
be seriously considered in practical work. 
The induction motors of large size have 
relatively high power factors; i. e., the 
out-of-phase current is small. Moreover, 
this current is definite in kind and nearly 
constant for different loads, so that it is 
a definite and constant element which 
may be provided for. It may, therefore, 
create less disturbance on the system than 
the out-of-phase current of the synchro- 
nous motor, which is either lagging or 
leading, large or small, depending upon 
the intelligence and care of the attendant 
and upon other conditions. In one case 
the voltage of the system is under the con- 
trol of the attendant in the power-house 
and the lagging current to induction 
motors which are running with either 
constant or varying load is practically con- 
stant. On the other hand, when synchro- 
nous motors are used, the voltage of the 
system is dependent upon all the motors, 
and uncertain or disastrous results are 
liable to be caused by adjustments by the 
various motor attendants. In many cases 
it is far better to provide the generators 
and circuits suitable for supplying the 
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lagging current required by induction 
motors, rather than to attempt to gain 
the theoretical advantages attending the 
use of synchronous motors, as the securing 
of these advantages requires that so many 
conditions be favorable. At best, the syn- 
chronous motor is less satisfactory to oper- 
ate and is far more sensitive to abnormal 
or emergency conditions than the induc- 
tion motor. 

The foregoing considerations will indi- 
cate why it is that the induction motor 
has taken such a leading place, while the 
synchronous motor has been less favored 
and is now rarely considered seriously as 
a competitor of the induction motor ex- 
cept in large sizes. 

II.—THE ROTARY CONVERTER. 

The rotary converter is in its relation to 
the transmission system essentially a 
synchronous motor. The foregoing char- 
acteristics of the synchronous motor, ex- 
cept those which involve a load upon the 
motor, apply also to the rotary converter. 
The starting, however, is somewhat sim- 
pler, as there is no load to accelerate ex- 
cept the armature. No separate exciter 
is necessary, as the converter can furnish 
its own direct current for exciting. A 
converter may be compound wound so 
that as it is loaded the increased excita- 
tion changes the out-of-phase current in 
such a way as to compound the voltage, 
thus overcoming the drop which would 
otherwise occur in generator and trans- 
mission circuits; whereas, the synchro- 
nous motor would cause a falling off in 
voltage. The rotary converter is usually 
used in units of considerable size placed 
in substations having skilled attendants. 
lFor these reasons the operation of rotary 
converters does not involve so many diffi- 
culties as that of synchronous motors. 

Direct current is obtained from alter- 
nating circuits, either by the rotary con- 
verter or a motor-generator, in which 
either a synchronous or an induction 
motor is employed. 

The rotary converter has the advantage 
over the motor-generator in point of cost, 
there being but one machine instead of 
two, in point of efficiency, there being 
the loss in one machine instead of two, 
and in its effect upon the voltage of the 
transmission system, as it may be com- 
pounded to overcome the drop which 
would otherwise occur in generator and 
transmission circuit. On the other hand, 
the electro-motive force of the direct 
current delivered by the converter de- 
pends upon the electro-motive force re- 
ceived; whereas, the electro-motive force 
of a motor-driven generator is inde- 
pendent of the electro-motive force of the 
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supply circuit, and may be adjusted or 
compounded as may be desired. It is 
found in practice, however, that the volt- 
age delivered by a rotary converter can 
be satisfactorily adjusted and controlled 
by regulating devices or by compounding 
so that usually the close relation between 
the electro-motive forces at the two ends 
of the converter is not disadvantageous, 
provided the electro-motive force of the 
supply circuit is reasonably constant. 

This statement applies to those cases 
in which practically constant voltage is 
desired. There are, of course, special cases 
in which the voltage is to be adjusted 
over a very wide range or where for 
other reasons the motor-generator is to be 
preferred. 

A motor-gencrator employing a syn- 
chronous motor does not seem to possess 
any essential advantage over the con- 
verter except in some cases where the in- 
dependent control of the direct-current 
voltage is desired. The use of the 
svnchronous motor does not remove the 
objections to the rotary converter, which 
are based on the fact that it is a synchro- 
nous machine. 

A motor-generator employing an in- 
duction motor has the advantage of em- 
ploying induction instead of synchronous 
apparatus, thereby securing many of the 
advantages set forth in the comparison 
between synchronous and induction mo- 
tors. Circuits which are supplied by gen- 
erators in which the speed has a rapid 
and periodic fluctuation, or in which for 
- any other reason the use of a synchronous 
machine is impracticable or undesirable, 
may nevertheless operate an induction 
“motor driving a generator with full satis- 
faction. The various characteristics of 
the induction motor under emergency 
conditions, such as sudden overload, 
momentary interruption or lowering of 
the voltage of the supply circuit, may 
cause little or no inconvenience if the in- 
duction motor is used, whereas, it might 
cause serious interruption to a rotary 
converter or a synchronously driven gen- 
erator. The induction motor driving a 
generator is also to be preferred where 
units are quite small and the attendance 
is unskilled. The rotary converter, like 
the synchronous motor, is unsuited for 
general distribution in small units. 

The foregoing statements and com- 
parisons involving the rotary converter 
doubtless comprise the principal reasons 
why this apparatus is being so widely 
adapted and is in such general use. To 
_ indicate the wide use of this apparatus it 
. may be stated that the Westinghouse Elec- 
tric and Manufacturing Company, with 
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which I am connected, has sold over 400 
rotary converters. Of this number 30 per 
cent are for a frequency of 60 cycles or 
more. The aggregate output is over 
165,000 kilowatts. | 

Most of this apparatus is now installed 
and is in successful operation. In fact, 
the difficulties in connection with the in- 
stalling and operation of rotary convert- 
ers on circuits which are suited for them 
are trival and do not materially differ in 
amount from those which may be ex- 
pected to occur in connection with other 
kinds of apparatus. 

The very wide use of the induction 
motor and the rotary converter is an es- 
tablished fact, and it is believed that 
many of the reasons for their selection 
in preference to other kinds of apparatus 
have been set forth in the foregoing 
notes. 

III.—THE ALTERNATOR. 

Many of the specific relations between 
the induction motor and the rotary con- 
verter and the supply system have been 
indicated. There is obviously a close re- 
lation between the alternator and the ap- 
paratus which it supplies. The condi- 
tions are radically different from those 
involved in incandescent lighting. An 
alternator which may be quite satisfac- 
tory for lighting purposes may be highly 
inadequate for successfully supplying 
current for either induction motors or 
rotary converters. 

For supplying current to induction 
motors an alternator should have good 
inherent regulation. The lagging cur- 
rent taken by induction motors requires 
a greater increase in field current formain- 
taining a given voltage than is required 
when the load is non-inductive. In order 
that the field current may be excessive, 
the generator should be properly pro- 
portioned to have close regulation. The 
adjustment of the field current by exter- 
nal devices is not a wholly satisfactory 
substitute for close inherent regulation. 
Suddenly changing loads or to the throw- 
ing on or off of motors causes fluctu- 
ations in voltage, as the external devices 
can not act quickly enough to prevent 
the disturbance. The necessity of good 
inherent regulation is all the more neces- 
sary where the motors are large in pro- 


portion to the size of the generator and 


where loads are fluctuating. 

For the operation of rotary converters 
the generator speed should be uniform. 
Engines which are sufficiently uniform 
in angular velocity to enable generators 
to run successfully in multiple may 
nevertheless be unsuited for operating 
rotary converters or synchronous motors. 
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It is preferable also that generators for 
operating rotary converters should have 
good inherent regulation, not only in 
order that the electro-motive force may 
be maintained at heavy loads, but also for 
the purpose of holding the converter 
rigidly in synchronism. If the alternat- 
ing field is comparatively weak, as is 
usual in poorly regulating machines, 
there may be a shifting of the magnetic 
field back and forth with different arma- 
ture currents, quite similar to the shift- 
ing of lead in direct-current machines. 
It is obvious that if the effective posi- 
tion of the field poles may shift back and 
forth, that this shifting is comparable 
with fluctuations in generator speed, and 
becomes a source of unsteadiness in the 
system which may contribute to the 
“hunting” of rotary converters. This 
shifting may occur also in a machine 
having a strong field if a large propor- 
tion of the magnetizing force is absorbed 
in the iron of the field magnet, i. e., a 
machine with a saturated field. Such a 
machine may have good electro-motive- 
force regulation, and still be of an in- 
ferior type for the driving of synchro- 
nous machinery. 

It follows, therefore, that a generator 
which is to supply induction motors or 
rotary converters, should be selected with 
reference to the service which it is to sup- 
ply. In some cases unsatisfactory results 
have been obtained in the use of motors 
or converters, duplicates of those which 
have given full satisfaction elsewhere. 
The trouble has been located in fluctuat- 
ing speed or in the characteristics of the 
alternator supplying the current. 

A transmission system must be con- 
sidered as a unit and the inter-relation 
between the alternator and the apparatus 
to which it supplics power must be fully 
considered. 

The theoretical arguments which are 
occasionally urged against the alternat- 
ing system, the induction motor and the 
rotary converter, find their most effective 
answer in the plants which are now in 
operation and in their record of service. 

The induction motor and the rotary 
converter to-day represent the survival 
of the fittest, and confirm the judgment 
of those engineers who have consistently 
and persistently advocated their use. 

ae 

Consul Warner, of Leipzig, notes that a 
recently patented insulating material is 
made by taking pulverized casein and mix- 
ing it with vegetable oils. The mixture, 
to which rubber, caoutchouc, resin or color- 
ing matter may be added, is pressed into 
forms and dried, or vulcanized by the ad- 


dition of sulphur. 
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Conduction of Electricity through Met- 
als—A brief account is contributed by 
Herr Riecke to the Physikalische Zeit- 
schrift of an experiment conducted by him 
to determine whether positive metallic 
lons play a part in the phenomena of the 
conduction of electricity through metals. 
The apparatus used consisted of three 
equal cylinders, two of copper and the 
third of aluminum, the latter being placed 
between the two copper cylinders. The 
whole system thus constituted was in- 
serted in the charging circuit of a storage 
battery for a year. During this time 958 
ampere-hours passed through the cylin- 
ders. In an electrolytic cell they would 
have caused the deposition of 1.14 kilo- 
grammes of copper. Careful determina- 


tions of the weights of the single parts 


at the beginning and at the end of tbe 
year, however, showed no variation of the 
weights, whence the conclusion is arrived 
at that movable positive metallic ions 
play no part in the conduction of electric- 
ity through metals. 

Structure of Spectra — It, has been 
shown in a masterly paper by W. Suther- 
land, in the Philosophical Magazine, 
September, 1901, that the atoms of 
the different elements are all equipped 
with the same, or nearly the same, elec- 
trical apparatus, whereby the mechanical 
energy of the atom is made communicable 
to the ether for radiation. The atom, 
with the kinetic energy assigned to it 
in the kinetic theory of matter, exercises 
no direct mechanical effect on the ether, 
but is like a flywheel driving the dynamo, 
to which we may liken the electrical equip- 
ment of the atom. The structure of spec- 
tra is traced to the two facts, first, that 
atoms vibrate as deformable, but prac- 
tically incompressible, bodies of finite 
calculable rigidity, so that their surfaces 
have stationary waves corresponding to 
the fundamental mode of vibration and 
its harmonics, and, second, that elec- 
trons in describing nearly circular orbits 
around an atom, out of an infinity of 
such orbits possible, have orbits of cer- 


tain frequencies made predominant by res- 


onance. An electron can make 1, 2, 3 

. . m revolutions between two occasions 
when it gets its energy renewed by strik- 
ing the atom at the middle of one of 
its vibrating internodes, or it can make 
Ll+p2+ 4 m + p, where 
harmonic frac- 
tion. The orbits for a positive electron 


dre different from those for a negative, 
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aud, therefore. a relative motion between 
positive and negative electrons is set up. 
This is the direct cause of the vibrations 
of light. This relative motion can be rep- 
resented by giving the positive and nega- 
tive electron different angular velocities 
round the circumference of a circle. By 
such motions Balmer’s and Rydberg’s for- 
mule can be explained, and Rydberg’s 
laws lead to the conclusion that the fun- 
damental angular velocity of all electrons 
associated with all atoms is a constant 
representing a frequency of 33 x 10u 
per second. From the rigidities of the 
metals at absolute zero the mechanical 
periods of vibration of the atoms are calcu- 
lated and proved to exhibit simple har- 
monic relations, and probably to possess 
a common harmonic of a frequency of the 
same order as that of ordinary light. It is 
probable that the common harmonic of the 
atoms and the fundamental mode of mo- 
tion of the electron are identical or har- 
monically related. The spectra of differ- 
ent elements thus appear to be caused by 
practically one and the same form of elec- 
trical appliance (pair of electrons) which 
is supplied with energy by the atom at var- 
lous internodes. One spectrum is only 
a slight kinematical variation of another. 
The principles of the kinetic theory of 
gases and of the electromagnetic theory 
of light are brought into natural relation. 
Rigidities at absolute zero, calculated ac- 
cording to the kinetic theory of solids, 
are shown to be connected with the struc- 
ture of spectra, and molecular resonance 
is shown to play a striking part in the 
melting of the metals. The atoms in a 
compound molecule are more intimately 
united than is usually supposed. 

Energy of Three-Phase Motors — Mr. 
Stern, in an article contributed to a 
recent issue of the Wlektrotechnische Zeit- 
schrift, discusses two methods of measur- 
ing the energy of three-phase motors— 
viz., the “zero-point method” and the 
“three-wire method’—and gives calcula- 
tions based on a series of measurements to 
show that both methods are very inaccu- 
rate, wherefore he concludes the construc- 
tion of meters or wattmeters should not 
be based upon them. 

New Physiological Photometer — Mr. 
G. M. Stanorevitch has described a novel 
kind of photometer which has the great 
advantage of extreme simplicity, in Comp- 
tes Rendus, August 5, 1901. It is based 
upon the fact that a certain quantity of 
luminous energy is required to produce a 
visual impression upon the retina. Thus 
a triangular or circular patch, to be dis- 


tinctly visible, requires a certain constant 
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minimum illumination. This minimum 
differs with different eyes, and with dif- 
ferent conditions of the same eye, but is, 
on the whole, constant within, say, 10 
per cent. The author’s photometer has 
the form of a small telescope, 10 inches 
long and 2 inches in diameter. At one 
end is a piece of ground glass which is 
turned toward the source. Some four 
centimetres behind it is fixed an iris dia- 
phragm, whose aperture is at the princi- 
pal focus of a convex lens. The latter 
produces a parallel beam of rays which 
illuminates another diaphragm, and the 
latter again is observed through another 
lens. In using the instrument the iris 
diaphragm is screwed down until nothing 
is seen, and then gradually opened until 
the round aperture is clearly defined. The 
instrument is calibrated empirically. It 
has the advantage of not depending upon 
the calmness of the atmosphere, and it is 
also very portable. A number of luminos- 
ity determinations may be made in the 
streets in a single evening. But care 
must be taken to have the eye in the same 
state of fatigue. 


The Electrolytic Cleansing of Metallic 
Surfaces—The following is a translation 
made by the London Electrical Engineer 
of an article by M. F. Loppé, which ap- 
peared some time ago in a French techni- 
cal paper: In ordinary practice metallic 
surfaces are cleansed by immersion in 
either alkaline or acid solutions. Acid 
solutions are employed for cleansing the 
surface of iron, copper and alloys of cop- 
per, while alkaline solutions are used to 
clean aluminum or zine. These methods 
of cleaning metallic surfaces by simple 
immersion are lengthy and costly ; the so- 
lutions used gradually become saturated 
with metal and lose their cleansing power ; 
and if, as in the case of copper, the metal 
dissolved in the cleansing process is valu- 
able, it 1s necessary to recover it from 
solution, a recovery which is not always 
easily carried out. Moreover, the liquids 
employed are corrosive, and, therefore, if 
their action is not carefully checked, the 
metal surfaces may be damaged, or the 
workpeople may be affected by their corro- 
sive or poisonous nature, while, finally, 
there is often considerable difficulty in 
getting rid of the waste pickling solutions 
owing to local regulations concerning 
drain and water contamination. Attempts 
have been made to overcome some one or 
more of the above-mentioned difficulties 
by employing electrolytic methods of 
cleaning, such as that used by Cowper- 
Coles. These methods have been applied 
to the cleaning of iron surfaces, such as 
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boiler tubes, ete., but the employment of an 
acid solution has always been advocated. 
Recently, however, the Vereinigte Elec- 
trizitits Aktiengescllschaft, of Vienna and 
Budapest, have patented a process for the 
electrolytic cleansing of metallic surfaces 
which has yielded remarkably satisfac- 
tory results, both from the point of view 
of rapidity and of economy. This new 
process may be applied to any kind of 
metallic surface, and the cleansing solu- 
tions employed do not become deteriorated 
in their properties by use. Any metal re- 
moved from the surfaces which are under 
treatment may be readily recovered if the 
value of the metal renders such recovery 
desirable, and, further, the solution being 
neutral and practically harmless, it may, 
when necessary, be run off into the drains, 
cte., without creating a nuisance. The 
electrolyte used consists of an aqueous so- 
lution of an alkaline salt, and one of the 
electrodes is formed of the metal whose 
surface it is desired to clean, while the 
other is formed of carbon or of some metal 
Which is not acted upon by the solution 
(or, as will be pointed out later, both elec- 
trodes may consist of the metal whose 
surface is under treatment). In the case 
of iron or copper, or alloys of copper, the 
metal surface is made the anode, and the 
metallic oxide which is dissolved from the 
anodes is reprecipitated from the solution 
by the alkali which is generated at the 
cathode. The electrolyte is thus contin- 
uously regenerated. When it is wished 
to clean zinc and aluminum surfaces, these 
metals are employed as the cathodes, and 
alkaline aluminates and zincates are 
formed, from which, however, the zinc 
and aluminum oxides are subsequently 
precipitated by the acid liberated at the 
anode. This form of electrolytic cleans- 
ing process may, moreover, also be used 
for the cleaning of metallic surfaces from 
greasy and fatty matters, and for this 
purpose the metal must always be used as 
the cathode, the alkaline hydrate liberated 
at this electrode saponifying and dissolv- 
ing the grease on the metallic surface. 
If it is wished to use the process for the 
preparation of iron plates, ete., which are 
to be subsequently tinned or electro- 


galvanized, it is carried out as follows:. 


The electrolyte employed consists of an 
aqucous solution containing 20 per cent 
of sodium sulphate, such as is produced 
as a waste product in some factories, and 
both of the electrodes are formed of the 
iron whose surface is to be cleaned. The 
current is first of all passed in one direc- 
tion during a certain period, and the plates 
acting as anodes are cleaned of metallic 
oxide by the acid set free at their sur- 
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face, while the plates acting as cathodes 
are cleansed from grease by the alkali. 
The anode plates are then removed and 
replaced by fresh uneleaned plates, and 
the current is then reversed so that the 
plates which were previously cleansed 
from grease as cathodes in the first opera- 
tion are now cleansed from oxide as an- 
odes, and the freshly introduced plates 
now acting as cathodes are in their turn 
freed from grease. When this operation is 
completed, the current is again stopped, 
and the anode plates are replaced by fresh 
plates, and the current is once more started 
in the reverse direction. The process is then 
continued in this way, the plates being 
successively cathodes and cleansed from 
grease and then anodes and then cleansed 
from oxide, and are finally removed from 
the cleaning vats. The duration of the 
process naturally depends upon the cur- 
rent density employed. With a current 
of 60 to 120 amperes per square metre— 
i. ¢., rather under 6 to 12 amperes per 
square foot—of the metallic surface, each 
operation lasts about half an hour, and as 
each surface undergoes a double treat- 
ment, first as cathode and then as anode, 
the complete treatment requires from 60 
to 120 ampere-hours per square metre of 
surface. The mean voltage required is 
about four volts, and the energy required 
per square metre of surface cleaned is, 
therefore, from 240 to 480 watt-hours, 
which is a very small expenditure. When 
the articles cleaned are iron plates they are 
slipped into frames made of lead-covered 
iron wire, which are not attacked by the 
solution. The space inside the frames is 
about two centimetres wide, and the sheets 
are slipped in either through an opening 
at the top or at the side, and are so ad- 
justed that they come into contact with 
the frames at several points, thus obtain- 
ing a good electric contact. The frames 
are arranged parallel to each other, but are 
insulated from one another by wood sep- 
arators. At one side of the vat the alter- 


nate frames are connected together to _ 


one conductor, while the intermediate 
ones forming the second clectrode are 
connected together to the other con- 
ductor. The electrolytic vats are usual- 
ly made of concrete, and the whole 
of the frames can be lifted from the vats 
together in order to remove and replace 
the plates. When the current is passed 
there 1s a considerable evolution of gas, 
and the solution becomes turbid. The so- 
lution also becomes heated, and a flocculent 
precipitate of the reddish-brown ferric 
hydrate is formed, which partly falls to 
the bottom of the vats and partly floats 
at the surface. The electrolyte is circulated 
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by a pump, whieh forces it through a 
filter, from whence it returns to the vat. 
Each vat requires a voltage of about four 


volts, but if a higher voltage is available 
several vats may be arranged in series with 
advantage. The process has been em- 
ployed at the large plate factory at Tep- 
litz, in Bohemia, and a still larger in- 
stallation is now being erected. 


Value of Raentgen Rays in War—The 
surgeon-radiographer to the Imperial 
Yeomanry Hospital, Mr. J. Hall-Ed- 
wards, described some of his experiences 
as to the value of Roentgen rays in war- 
fare at the recent meeting of the British 
Medical Association. He found that the 
plan of obtaining the current for charg- 
ing the accumulators from a dynamo con- 
nected with a belt to a foot motor of the 
hicycle type was altogether impracticable, 


as no one could work the bicycle arrange- 
ment long enough to be of much use. A 
small oil engine was used instead of the 
foot power, and worked very satisfactorily. 
As to the results of the introduction of 
Ræntgen rays into military surgery, Mr. 
Hall-Edwards remarks: “With the friend- 
lv aid of these rays, we are enabled to 
record the effects of small-bore projectiles 
under the various conditions which occur 
in actual warfare. We are. enabled to 
localize the position of a bullet or other 
foreign body with absolutely scientific ac- 
curacy; and, if our present knowledge be 
used to its fullest extent, we can see the 
condition of the parts as plainly as we 
could do were the soft tissues composed 
only of transparent gelatin. These facts 
being recognized, it is easy to see that the 
application of the rays to military sur- 
gery must produce results of the greatest 
possible value for future guidance, and 
that their complete application in a great 
war—such as we are at present engaged 1n 
—must prove of inestimable service in 1n- 
creasing our knowledge upon this most 1m- 
portant subject. Many of the time-worn, 
useless and dangerous methods of finding 
the whereabouts of hidden bullets may 
now be forgotten; for with these rays we 
have at our disposal an aseptic, scientific 
and absolutely accurate method of localiza- 
tion, which may be improved, but which 
even now is as near perfection as our 
present knowledge can make it. There can 
be little doubt that, in the face of the new 
facts brought to light by means of these 
rays, military surgery will have to be re- 
written, and the advance made will mark 
an epoch in its progress.” 


Manufacture of Glass — It is said that 
the method of fusing the materials on à 
hearth by electricity is giving very prom- 
ising results, The sand, cullet and other 
substances are fed on to the hearth con- 
tinuously by an archimedean screw, an 
the are is produced by a direct current 0 
50 volts, but an alternating current can 
also be used. Considering the low voltage 
used, the fusion should be very economl- 
cal, and especially so when the dynamos 
are water-driven. 
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Pies brane br Telegraph. 

for a machine y a 

elegraph has thr 
one of which makes in ; a a 
hole which alios. ‘i i a potia 
ty eer ed ne e Impulse to 
a perac et a line and to appear 
as a dot on the record- 
Ing tape; another key makes a hole for 
a dash record, while the third merely pulls 
the tape along to show clear space between 
the characters, 

It is of considerable advantage if two 
holes instead of one be made for each dot 
or cach dash as is done in the Wheatstone 
system, and, previous to Mr. P. B. De- 
lany’s invention, this was done with the 
use of three keys, requiring a sharp blow 
from mallets in hands of the operators, 

In the Delany exhibit at the Pan- 
American Exposition a tape having two 
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may send to a relaying office and “make a 
tape.” 

Having this tape, the receiving tele- 
graph station may, if it chooses, use the 
record for manual transmission or by ma- 
chine. l 

By arranging two contact fingers in 
such a way that when one of them Brushes 
against the line it will connect the positive 
pole of an electric power, and when the 
other is contacted to line a negative im- 
pulse will be given, the perforations will 
serve to actuate the tongue of a polar 
relay. If the marking perforation origi- 
nally made by the downward motion of 
the key passes under one of the contact 
fingers and allows connection to line, the 
relay tongue may be made to throw down 
the lever of a sounder in a local circuit, 
and this sounder lever will stay down until 
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from that tape transeribed by typewriter. 
Summing up, there may be had from the 
initial perforations: 

1. Manual transmissions from sight. 
2. Morse transmission by machine for 


fee 


sound transcription at double or treble the 
initial speed. : 

3. Indefinite reproduction, or an auto- 
matic relaying. 

4. Chemical reproduction at speeds un- 


limited. 
A laboratory test of Mr. Delany’s sys- 
tem has developed a transmission at the 


rate of 8,000 words per minute and re- 
corded on chemical tape. The chemical 
telegraph devised by Mr. Delany starts 
into motion, both at the transmitting and 
receiving station, at the will of the sender ; 
and stops automatically when the trans- 
mitting tape runs out. It is easy to look 
forward to the time when the telegraph 
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COMPLETE SET OF DELANY APPARATUS, AS INSTALLED AT THE PAN-AMERICAN EXPOSITION. 


holes for each character—i. e., for each 
dot and for each dash—is made by the 
movement of one lever; that is, by the 
use of an ordinary Morse key, and this 
seems likely to revolutionize telegraphic 
practice. 

The manipulator may be a foot away 
from the perforating apparatus, or he may 
be 1,000 miles. He may transmit over a 
simplex, duplex or quadruplex system. 
Wherever telegraphic transmission ends in 
a sounder there is a single lever moving up 
and down, and any single lever moving 
up and down may be made to punch a 
double line of holes in a paper tape. 

As the key is depressed it makes a hole 
on the near or “marking” edge of the tape, 
as it is uplifted a perforation appears on 
the outer or “spacing” edge. If the key 
be held down for a dash then there is a 
corresponding interval between the inner 
and outer holes forming the dash, if it be 
immediately lifted the interval 1s shorter, 
forming a dot. The paper being pulled by 
a motor, spaces occur whenever the key 
is not in motion; and so an operator, 
sending to the perforator in good, rythmi- 
cal “Morse,” may record perforations at 
the rate of 35 words per minute as handily 
as you please, or a way branch, or a subur- 
ban station, or a neighboring city office, 


it is released by the passage of the spacing 
perforation which makes a contact with 
the finger carrying an opposite polarity ; 
and the length of the character will de- 
pend upon the interval between the revers- 
ing holes. 

By this method the tape sends to a 
sounder a reproduction of the dots and 
dashes first made by the hand of the send- 
ing operator; and by substituting for the 
sounder the perforating transmitter in a 
local circuit a second tape may be pro- 
duced at the distant end of the second re- 
laying circuit; and at double or treble the 
speed of the initial hand sending. Repro- 
duction may be indefinitely carried on, 
and in this way an automatic repeater is 
made which is much superior to the ones 
now in use, and that one section of line is 
in no way impeded by any disturbance on 
another section. l 

The final tape may be read by sight and 
translated into pen writing or typewriting. 
or it may be sent through a local trans- 
mitter at any speed that may suit the 
operator and so transcribed from sound. 

Again, the first or second, or any repro- 
duced tape, may be recorded on a receiving 
ribbon chemically treated at a rate of speed 
(quivalent to instantaneous transmission 
or thousands of words per minute, and 


will take the place, for general correspond- 
ence, of the mail train. 

The illustration shows a complete set 
of the Delany apparatus, as installed at 
the Pan-American Exposition, beginning 
with the perforator on the right, after 
which comes the transmitter and receiver, 
the box between the two latter being the 
artificial lines used for demonstration of 
the operation. 


abe 
Water Power in Canada. 


A large water-power scheme is to be 
brought before the provincial parliament 
at Toronto, Ontario. Its aim is to develop 
the water power northwest of the town of 
Port Arthur, Ontario. The capitalists be- 
hind the scheme estimate that on the com- 
pletion of the Canadian Northern Railway, 
Port Arthur will become a great flour- 
milling centre. It is proposed, therefore, 
to purchase land for a canal 22 miles long 
to connect with and divert the Keminis- 
tikuia River. There is said to be an easy 
route between the high levels to a point 
three and one-half miles north of Port 
Arthur, where the syndicate proposes con- 
structing a reservoir with an area of 1,500 
acres. When the route has been secured 
it is not expected that much influence will 
be required to insure the water power of 
the river in West Algoma being conceded 
by the Ontario government to a company. 


THE INSULATION OF CABLES. 


Mr. Mervyn O’Gorman, at a meeting 
in March of the Institution of Electrical 
Engineers, London, presented a paper on 
the “Insulation of Cables.” It was quite 
a lengthy discussion of this important 
question, and was abstracted by our Lon- 
don namesake, from which we a the 
following: 

In a cable factory materials cost from 
10 to 18 times as much as the labor ex- 
pended upon them. A factory with 150 
skilled and 150 unskilled hands can turn 
over £300,000 worth of goods in a year; 
t. e., £2,000 per skilled man, without com- 
plex machinery; it is therefore essential 
to buy with the utmost discretion, and to 
study the materials. 

The cost of cables is the determining 
element in deciding for alternate or for 
direct currents, two-phase or three-phase 
working, high voltage or low voltage. In 
the case-of a large low-tension cable con- 
veying, say, 1,000 kilowatts, when the di- 
electric has become valueless after an in- 
terval which may, on the ordinary allow- 
ances for deterioration, be fixed at 30 
years, the value of the copper remains un- 
altered, say, up to 70 per cent of the value 
of the cable (supposed drawn into a duct). 
In the case of such a high tension as 10,- 
000 volts, however, should the cable be- 
come worthless, the amount of copper in 
it is too small to be reclaimed, and at the 
end of 30 years’ life, a low-tension cable 
is worth 50 per cent more than its rival. 
A high-tension cable, though a riskier 
thing to make than a low-tension one, is 
more profitable and a better advertise- 
ment. 

Price lists still provide somewhat mis- 
leading schedules which show an increase 
of about 20 per cent in price to correspond 
with a large though almost useless gain 
in the measured megohms per mile ; where- 
as, whatever superiority there may be in 
a dearer quality of rubber, for example, 
is entirely dependent on the good faith of 
the maker, and is usually unverified by the 
purchaser, however scrupulously he exacts 
his extra megohms. Those who are ig- 
norant on the subject must rely on the 
well-established maker’s reputation to the 
detriment of new firms, however good 
their product and however cheap. 

Searchers after cheapness turn their at- 
tention naturally to the dielectric, which 
was six times the price of copper, and 
their quest proceeded in four steps: 

1. The degrading of rubber with chalk, 
etc. (sometimes to excess), and vulcaniz- 
ing it. 

2. The employment of metallic tubes, 
at first rigid and later flexible, these being 
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generally lead tubes, containing cotton, 
jute, oiled paper, ete. 

3. The rigorous search for water-proof 
oils, gums, asphalts, celluloid, bitumen. 

4. Discarding flexible dielectrics in 
favor of bare copper sd in con- 
duits. 

Process 1 is a move in the right direc- 
tion; but when too much loading is given 
to any rubber the latter gives way before 
very long, as is well known in the case 
of cheap garden hose. If such an excess 
as this is not reached, there is still danger 
that the rubber may fail to envelop the 
particles. 

The relative prices of rubber and of 
such hygroscopic materials are somewhat 
as follows: 


Per Ton. 
Para rubber................ £400 
Congo rubber (balls)........ 300 
Celluloid EE AE ee 200 
Amber grease, M. P., 105 de- 
grees Fahrenheit. ......... 26 
Hard grease, M. P., 114 to 


116 degrees Fahrenheit.... 33 


Refined special cotton oil..... 16.25 
Oxidized cotton oil (nearly 

SOLIG): oat ants een eae A 26 
Thick resin oil.............. 11.25 
Ordinary resin oil........... 6 
RES «wey aie Baten Siete Hao 6 
Mineral or icc3 atacscen alent ses.6% 4.5 
Pate ls crete, await from £40 to 2.25 


Stearine Pitch (flexible).... 5.15 


Hydrocarbons other than rubber are 
mostly supported on fibrous bases, which 
themselves vary largely in price, and have 
different advantages dependent upon their 


cellular structure. Thus: 
Per Lb 

Good cotton (Egyptian) free 

from sheive............... 
Good linen yarn, unbleached.. 7d. 
Fine manilla paper........... 5d. 
Good fine jute, free from dirt 

and BNEIVE < 666 svi soe sans 3d. 
Wood paper............0005. 134d. 


As regards permanency, the best mate- 
rials are unsized manilla paper and fine 
jute. Certain dielectrics, excellent in 
other respects, in the course of a year de- 
velop crystalline structure, and the in- 
sulator, when bent, falls to powder. This 
is a common and more dangerous defect 
than is generally realized, and is often in 
evidence when such a cable is withdrawn 
from one site and laid in another. 

High megohms per mile of cable are 
important only in feeders to facilitate 
fault finding, and unimportant in distrib- 
utor cables and house wires, where there 
are many terminals. The number of prob- 
able terminals per mile of distributor, of 
“points” per mile of house wire, settles 
the useful insulation by giving a measure 
of the weakest part of the circuit. If the 
allowable leakage at any exposed point, 
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say on a porcelain block, is 10 megohms, 
the leakage to be allowed on the cable 
connecting these points might be about 
10 megohms also; we are thus led to tol- 
erate in practice a cable test of, say, one 
megohm per mile for house wires and dis- 
tributors. Such wires are quite satisfac- 
tory when a consumer’s premises are sup- 
plied by a separate transformer. Ten 
times this might be required when the 
supply comes from a low-tension network ; 
but even there the network need not 
be so good when there are only small 
local networks supplied by small sub- 
stations not interconnected. The ad- 
vantage of getting such a low test ad- 
mitted is that it throws up to research, 
and later, perhaps, to practical use, a 
large number of otherwise impossible sub- 
stances, such as celluloid, low-grade acid- 
free pitch, clay, perhaps even some such 
chemical treatment as case-hardening on 
iron conductors, rust, oxide, aluminum 
conductors, etc. A further. advantage of 
low tension 1s that it diminishes the prob- 
ability of high oscillating pressures when 
metallic switches are opened. 

Experience proves that sufficient secu- 
rity is obtained with comparatively few 
megohms; large cables, say nineteen-six- 
teenths, having 50,000 megohms per mile, 
are now unheard of. 

As the price depends upon overall 
diameter to an extent not usually realized, 
every effort must be made to find sub- 
stances of which very thin films give a 
high puncture resistance. 

Although there is a prevalent idea that 
cables give lower tests under high press- 
ures, there is some doubt as to the truth 
of this. It would seem that the lower 
tests are due to increased leakages at the 
ends, for experiments on certain dielectric 
liquids have shown that they obey Ohm’s 
law, and that their specific resistances 
within certain limits do not vary with the 
electro-motive force, nor with the area of 
the opposed electrodes. A high electro- 
motive force is usually in testing, how- 
ever, by tending to decompose with suffi- 
cient rapidity for detection any water in 
the dielectric which might escape notice 
with lower voltage. 

Research reveals a surprising fact about 
our high-tension cables, namely, the large 
thickness of dielectric required, compared 
with the actual strength of the materials 
employed. A single strip of pure, dry 
manilla paper, weighing 70 grammes per 
square metre, and about 0.003 inch thick, 
when tightly wrapped on a length of 
small wire and tightly lead-covered, will 
resist 1,000 volts maximum; four such 
papers, impregnated with resin and resin 
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00 altering woo ae 

ee g volts on a length of cable; 
oe of 0.06 er fae ener: Fess 
ise H A ch (an ordinary low-tension 
pth), can not, by any means, be 
expected to withstand 50,000 volts on 
great lengths, though on a yard length of 
seven-sixteenths, say, they frequently will. 
A suggested reason for the superior 
strength of the short piece is that in a 
100-yard length the probability of a streak 
of dirt or moisture, or of metallic parti- 
cles, or of the oil having been crushed out 
of the paper in bending the cable, or of 
a bubble or vacuous space, or of an ir- 
regularity in the dielectric capacity, is 
100 times greater than in the one-yard 
length. Indeed, except to verify the 
mechanical effect of severe bending, any 
high-pressure test or a short length of 
cable proves nothing whatever about the 
bulk. Similarly, a test for disruptive 
strength on small thickness proves noth- 
ing about a large thickness of the same 
material, because a diminishing dielectric 
strength with increasing thickness is ap- 
parently inherent in most insulators, un- 
less we allow that the experimenters whose 
results are available have made errors of 
remarkable similarity. 

T. Gray made an interesting series of 
measurements on dielectric strengths, 
and his results, given below, may be taken 
as roughly comparable, though they are 
open to the objections that he used large 
spherical surfaces, took his voltages on 
the primary of a step-up transformer, and 
assumed that a thick dielectric was pro- 
duced by superposing a number of sheets: 


Maximum 
Strene th 
in Kilo- 
volts per 
Ce ntime’re 
Glass i saddendeeeeew cea tas 285 
Hard rubber.........-.--++: 538 
Soft rubber.............+-- 476 
Soft rubber (second quality). 492 
MiG ccotceaus uste ie sees: 2,000 
MicGanite: -<.s.2.22d0-etaaie aes 4,000 
Papers paraffined : 
Manilla wrapping......... 430 
American linen......---+-- 540 
Blotting felt...........--- 150 
Fuller braid..........-+--- 295 
Empire cloth........-.--- 310 
Empire paper....-.-+--+-->: 450 
Lubricating oil.......-.-++-- 48 
Linseed oil.... 2.0.2 ee eee ee 83 
Cotton-seed oil........-+--:- 67 
Air 0.02 cm. between plates... 97 
Air 1.6 cm. between plates.... 27 


The way to test a dielectric is on a 
length of cable. The area of surface of 
insulator under strain in a length of 
cable is enormously greater than in the 
case of a slab; the contract between metal 
and dielectric is more thorough, the curve 
of stress is totally different, the cable 
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material will necessarily have to be bent 
about and handled, and, most important, 
the average value of the insulator, bub- 
bles and all, is tried, instead of single 
selected square decimetre. 

Bubbles are a great enemy of perman- 
ency, and tend to loss of energy, though 
the reason for objecting to them is not 
usually appreciated. If two conductors, 
A, C, are opposed at such a distance that 
the air is just able to withstand, say, 
10,000 volts between them, and a strip of 
glass or ebonite is then introduced into 
the gap, the insulation breaks down, 
although glass and ebonite are more volt- 
resisting than air. The explanation is 
that glass and ebonite have also higher 
specific inductive capacity than air, con- 
sequently the potential gradient in the 
interposed material is less than in the nar- 
rowed air gap; the air in the gap, with 
its potential gradient steepened, is no 
longer able to withstand the pressure. It 
is clear that, by altering the potential 
gradient, bubbles may prove a source of 
weakness in cables; uniformity of texture 
should therefore be aimed at in all classes 
of insulating materials. In present meth- 
ods of the manufacture of paper cables 
security is obtained by choosing an im- 
pregnating oil of approximately the same 
specific inductive capacity as the paper 
fibre, and by avoiding crumpled paper. 
In the case of rubber cables there should 
not be too great a difference between the 
specific inductive capacities of the ma- 
terials of successive coats. 

The fall of volts across an element of 
thickness of dielectric is greatest near the 
conductor and at least near the outer 
surface; similarly, the disruptive stress 
is a maximum for unit element of thick- 
ness near the conductor and diminishes 
from the conductor outwards. The cheap- 
est form of cable to withstand electric 
stresses should therefore be one in which 
the dielectric strength of the dielectric in 
each layer is proportional to the potential 
gradient in that layer, at the same time 
having regard to the effect of difference 
of specific inductive capacity in all the 
lavers. If the inner layers of dielectric 
are made of materials whose specific con- 
ductivities are greater than the average, 
the potential difference between the 
boundary surfaces of each of these lay- 
ers can be proportionately reduced. Theo- 
retically it is possible so to adjust the 
specific conductivity of all layers that the 
fall of potential through equal elements 
of thickness is the same throughout the 
whole dielectric; or, again, substances of 
dissimilar specific inductive capacities 
might be utilized for grading the layers 
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of dielectric to obtain uniform stress. 
The grading should be calculated for the 
probable maximum voltage. 

' A brief search among the available 
insulators shows that it is easier, without 
detriment to disruptive strength, to ad- 
just conductivities than capacities by an 
admixture of small quantities of a less in- 
sulating substance; but even for direct 
currents there is a theoretical advantage 
to be gained by choosing the substance 
with a higher specific capacity than the 
matrix or dielectric proper. Substances 
of any specific capacity immerged in a 
dielectric of a lower capacity tend to move 
slowly towards the place of steepest po- 
tential gradient. If there should remain 
after a careful “grading” a slightly 
steeper potential slope near the inner con- 
ductor, for example, of a concentric 
cable, a tendency is thereby established 
which will oppose diffusion, and wil] help 
to maintain or improve the prearranged 
disposition if the order of both con- 
ductivities and capacities is properly 
chosen. As now made, cables are often 
inversely “graded.” A large class of 
fibre cables are given their final impreg- 
nation by immersing them in their en- 
tirety in a tank full of a mixture of an 
oil and some solid hydro-carbon, which, 
as in the case of resin, frequently has a 
higher specific capacity than the oil and 
paper, as well as a greater. disruptive 
strength. 

During the process of this impregna- 
tion, the fibres of the outer layers have 
the effect of filtering the solute from 
the solvent, and although the oil reaches 
and fills up all the pores of the innermost 
lavers of paper, the solid is filtered away 
and only reaches the outer portion of the 
dielectric, which consequently has the 
greater dielectric strength and capacity 
where they are not wanted. 

That the dielectric strength should be 
greater in this particular position is of 
little consequence, but that the capacity 
should be greater is a danger, because it 
tends to make the potential gradient 
steeper even than it would be in a homo- 
geneous dielectric close to the conductor. 
On the other hand, it would be worth try- 
ing to utilize this fact to graduate the 
conductivitv or capacity by choosing the 
oil and solid diclectric to have a suitable 
viscosity at the temperature of the im- 
pregnating tank. 

A similar faulty arrangement is met 
with in ordinary vulcanized rubber cables. 
The pure rubber which is placed next the 
conductor has a specific capacity of about 
2.3. The high-class compound which 
comes next to this may have a capac- 
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ity of 2.6, and be 50 per cent strong- 
er; the outer layers, which are almost 
invariably made of lower grade mate- 
rial, have often a specific capacity of 
three and more, a very poor insulation 
resistance, and strangely enough, in soine 
samples, up to three times the dielectric 
strength. 

The layers of insulation on such cables 
are arranged in the opposite order of ca- 
pacity to the most efficient, and are only 
enabled to stand because the vulcanized 
compound rubber has a sufficiently uni- 
form texture and high dielectric strength. 
There is no question that, bulk for bulk, 
the best vulcanized rubber is stronger 
than the best impregnated paper, and its 
day will come when really high pressures 
are used; just now it needs all its di- 
clectrie strength to compete in cost. On 
armored cables their lesser diameter re- 
sults in such a saving of steel tape as to 
allow rubber core to win in price com- 
petition. 

At present rubber-covered high-tension 
cables have as much as double the capacity 
of fibre cables. This is due (1) to the 
specific capacities being as 3 to 2, and (2) 
to the superior dielectric strength of rub- 
ber, which allows the conductors to be 
placed nearer together. In non-concen- 
tric cables this capacity can be diminished 
by adding, if required, a bed or worming 
of jute, etc., and the reduction can be 
more cheaply done with rubber than if 
there is to be a coat of lead over cach wire, 
Which is the safest way with three-phase 
hygroscopic cables other than feeders. 

The capacity of a perfectly graded cable 
is found by Mr. C. S. Whitehead to be, in 
all single and concentric types, inversely 
as the radial depth of dielectric, and the 
curve of potential is a straight line. The 
last part of Mr. O’Gorman’s paper deals 
with the problem of determining the best 
thickness of dielectric as regards efficiency 
and price; his calculations are based on a 
formula proposed by Mr. Swinburne. Un- 
fortunately the calculations depend to such 
a degree upon the constancy of dielectric 
strength that the results can only be re- 
garded as tentative. | 

In the discussion which followed the 
reading of the paper, Mr. Swinburne, it 
appears to us, summed up the question of 
cable design along these lines very accu- 
rately when he said that the best cable 
would be a matter of compromise and ex- 
periment, and was not a thing which could 
be calculated carefully. At the same time 
we warmly congratulate Mr. O'Gorman 
upon his attempt to bring the art of eable- 
making into the region of precise arithme- 
tic. | 
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The significance of the potential grad- 
ient in cable design was: pointed out by 
Mr. Swinburne in 1892 (Jour. Inst. Elec. 
Eng., Vol. xxi, p. 226). He then remind- 
ed us that difference of potentials is only 
one of the factors that determine disrup- 
tive discharge, and that the question to be 
considered is not the average fall of poten- 
tial taken across the whole radial thick- 
ness, but the maximum rate of fall, which 
is at the surface of the wire. Mr. O’Gor- 
man tries to avail himself of this, and to 
design an effective cable on economical 
principles by grading the successive layers 
of dielectric. It is a pity that practical 
considerations stand in the way of carry- 
ing out such a pretty scheme. The cable 
maker weighed down by the tremendous 
responsibility of his own reputation is 
obliged to choose a design that will stand 
fair wear and tear, and that will not be 
valueless when the inevitable weak place 
appears. For this reason he prefers to 
use a dielectric which is fairly good all 
through to one in which the strength is 
localized in a few thin layers. IIe has, in 
fact, to anticipate the presence of the bub- 
ble or a bit of copper in those thin layers. 
Ife is also aware that in the multiplicity 
of layers there is weakness and expense, 
for each layer encloses its film of mois- 
ture and dirt, and each layer means an 
extra man or two at the machine. The 
material has to be sulliciently thick to 
withstand the stress of the covering opera- 
tion. The purer layers, of india-rubber 
say, could be comparatively thin, but the 
pigmented layers must necessarily be 
thicker or they will break off in the ma- 
chine. One can not do much in a milli- 
metre. It is as well, therefore, to keep to 
the rule of three. In the cases of cores of 
such material as gutta-percha, where the 
successive layers depend for their adher- 
ence upon a mixture such as Chatterton’s 
compound, it would be very risky to ex- 
ceed that rule, for the compound might 
act injuriously upon the layers, whether 
the dielectric be paper. india-rubber or 
what not. It can be accepted as a general 
principle that the greater the multiplicity 
of layers, the greater the number of chance 
paths for present and future dirt and mois- 
ture. There is virtue in solidity. If, how- 
ever, the layers are, as it were, welded to- 
gether by heat, or caused to Interpenetrate 
by the use of oils, this difficulty might be 
lessened. But then we are met by the 
complex question of the effect of ‘his sur- 
face mixing upon the dielectrie constanis 
of the various layers, and it is extremely 
doubtful whether the “erading“ outa 
comme out right after the process, Tt might 
even be reversed, 
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The cable maker who tries to make a 
“graded” cable is also confronted with the 
difficulty of obtaining by a proper choice 
of materials a series of mixtures of the 
required simultaneous specific inductive 
capacities,- specific resistances, and di- 
cleetric strengths. These qualities can 
not easily be attained by calculation, and 
when they have been attained, who knows 
how long, and under what circumstances, 
they will keep their values? The problem 
has been attacked in part by Dr. C. H. 
Lees in a paper read before the Physical 
Society, November 24, 1899. He alludes 
to the case considered by Maxwell, who 
worked out the conductivity of a com- 


pound medium formed by embedding 
spheres of a given material in another 
medium of different conductivity. Max- 
well also worked out the conductivities 
for two other cases of compound media. 
(1) When the two media are separated 
hy planes cither parallel or perpendicular 
to the plane equipotential surfaces in the 
media; and (2) where the parts of the 
two media consist of right prisms of rec- 
tangular cross-section, one dimension of 
the cross-section being infinitely great 
compared to the other, and the length of 
cach prism being again infinitely great 
compared to this greatest cross-sectional 
dimension, placed with their edges either 
parallel or perpendicular to the equipo- 
tential surfaces. It is pointed out by Dr. 
Lees that these three cases have restricted 
application only; he, therefore, takes the 
more general case of a medium form of an 
equal number of infinitely long prisms of 
square cross-section, of two media having 
conductivities K, and K, arranged like 
the squares on a checker-board, and 
bounded by two parallel equipotential 
planes drawn through the diagonals of 
the cross-sections of the prisms. Dr. Lees 
recognizes the difficulty of selecting a dis- 
tribution of the prisms which shall repre- 
sent the general case of conduction 
through such a mixture, but he arrives 
at three equations corresponding to three 
definite eases. The conductivities de- 
termined for successive equal increments 
of one constituent of the mixture, corre- 
spond for the first equation to the suc- 
cessive terms of an arithmetie series, for 
the second to the terms of a harmome. 
and for the third to those of a geometric 
The meaning of this is that a 
manufacturer is unable to calculate the 
electrical constants of a dielectric mixture 
from the known constants and proportions 
of its constituents: the resulting eom- 
pound may have a value corresponding 
to the arithmetic, the harmonic, or the 
geometrie mean, or to neither of these. 
Moreover, the results of his most academt- 
cal pretensions to refinement in mixing 
may be marred by some difference in 
preparation and cure. And bevond all 
that he must take account of the change 
of the dieleetrie “constants” with time, 
he must keep within the limits of price. 
and he must sell an article at least as 
durable as his reputation. 
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The Holland Electric Submarine 
Boat. 


Mr. John P. Holland, well known as the 
inventor of the submarine boat, has recent- 
ly obtained two patents on improvements 
therein. Both of these patents have been 
assigned to the Electric Boat Company, a 
corporation organized under the laws of 
New Jersey. The first patent covers the 
general structure of a submarine vessel, 
especially designed for use in war, and 
adapted for operation both onand under the 
surface of the water. In the accompany- 
ing drawings, which illustrate an embodi- 
ment of the invention, Fig. 1 is a longi- 
tudinal vertical axial section of the sub- 
marine vessel. Fig. 2 is a transverse 
section of the same on a scale double that 
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with air cocks, n. The purpose of this 
construction has been explained. The air 
tanks, m, occupy the spaces left in taper- 
ing the branches, t, of the ballast tank. 
This tank is normally closed to the water 
of flotation and below the water line of the 
vessel. The other patent refers to mechan- 
ical means for causing the boat to find a 
predetermined level below the surface. 


Self-Propelled Vehicles in Europe. 


United States Consul Thornwell Haynes 
writes from Rouen as follows: Not long 
since, the automobile owners in France 
received a circular from the artillery 
station at Vincennes regarding the condi- 
tions upon which automobiles could be 
bought, should mobilization become neces- 
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of Fig. 1, the plane of the section being in- 
dicated by line z? in Fig. 1. Fig. 3 is a 
perspective sectional view of the water- 
ballast receptacle detached. A represents 
the hull or body of the boat, and z the 
water level when the boat is running on 
the surface. The part, a, of the hull or 
body above the line, z, is called the 
“emersed” portion or body. b is the pro- 
peller; c, the rudders for horizontal steer- 
ing; d, the rudders for diving; e, the en- 
gines; f, the expulsion tubes; g, the con- 
ning-tower or turret; h, the storage bat- 
teries or accumulators; i, the water-ballast 
tank or receptacle; j, the spare torpedoes ; 
k, the tanks above them to contain water 
to compensate for expended torpedoes, and 
m, the tanks for the storage of compressed 
air. It will be noted that the water-ballast 
receptacle, 1, is horseshoe-shaped in cross- 
section, that its upright branches, i’, fol- 
low the curve of the sides of the cylindrical 
body of the boat, and that these branches, 
t’, are tapered upward at their fore and aft 
ends, being provided at their highest points 


sary. The Minister of War in Germany is 
having vehicles constructed with tables 
upon which officers can consult their maps 
while on the march, and also as ambu- 
lances, and to carry guns, ammunition, 
ete. In the recent German military move- 
ments, automobiles, motocycles, and bi- 
cycles entirely replaced horses in the serv- 
ice of the general staff. To obviate ex- 
pense and delay in special construction of 
railroads for campaign purposes, the 
ministers of war of Austria-Hungary and 
of Italy are having automobiles built solely 
for rapid mobilization. The latter has 
offered prizes for types fulfilling certain 
conditions. The Secretary of State for 
War in England has offered prizes amount- 
ing to more than $4,000 for the best self- 
propelled lorry, or wagon, for military 
purposes. | 

The great objection to electric motors 
—that thev will not run far enough with- 
out recharging—is said to be overcome. 
It is recorded that recently in England a 
circuit of 94 miles was run- without re- 
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charging. It was done with a battery of 
42 four-plate cells, with a capacity of 180 
ampere-hours. The carriage was a four- 
wheeled dogcart, with two motors of two 
and one-half horse-power each. The secret 
of the battery which enabled it to make 
such a record was that in going down 
grade the motors were reversed, thus mak- 
ing dynamos for charging the accumu- 
lators. In this way the current was not 
only saved, but a new current actually 
generated, rendering the battery stronger 
at the bottom of the grade than it was at 
the top. Might not the wasted energy of 
the automobile as it flies down American 
hills be utilized ? 

The Fourth International Automobile, 
Cycle and Sports Exposition is to be held 
in the Grand Palais, Paris, December 10 
to 25, 1901. The condition of entry is 
generally the same as was in force during 
the last exposition, with the exception that 
the price of space, which remains the same 
in the nave of the building, will be dimin- 
ished in the less favored localities. There 
will be the following classification : 

Automobiles, motocycles and all vehicles 
of mechanical traction, cycles of all kinds, 
material for the construction of automo- 
biles and cycles, tires, detached pieces, ac- 
cessories, motors, navigation, aérostatics, 
miscellaneous sports and touring, body 
work for automobiles, automobile and 
cycle costumes, inventions, automobile and 
cycle literature, and photography. 

The president of the committee of or- 
ganization is M. Gustave Rives, Letters 
will reach him addressed in care of the 
Automobile Club of France, Hotel Plessis- 
Belliere, 6 place de la Concorde, Paris. 

The Holland Industrial Cycle and Auto- 
mobile Association has organized an inter- 
national exposition for the month of Feb- 
ruary, 1902. It will be held at Amster- 


dam. 


——- —-o@pe 
Fund for Scientific Research in 
France. 


Legal authority has been given for the 
creation of a fund for scientific research 
in France. It is divided into two sections, 
and its object is the promotion of purely 
scientific work relative (1) to the dis- 
covery of new methods of treatment of 
the diseases which attack man, domestic 
animals and cultivated plants; and (2) 
to the discovery, apart from the medical 
sciences, of the laws which govern natural 
phenomena (mechanics, astronomy, nat- 
ural history, physics and chemistry). The 
fund is subject to the authority of the 
ministry of public instruction, and is man- 
aged by a council assisted by a technical 
commission concerned with the grants. 


| 
| 
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Views, News 
and Interviews 


Mrs. Charles Conover, of Nanuet, 
N. Y., while sitting in a chair on a 
piazza during a severe thunder-storm was 
shocked into unconsciousness for seven 
hours. After making an examination it 
is reported that the village doctor found 
that the shock had turned Mrs. Conover’s 
heart upside down. Mrs. Conover is ap- 
parently as well as ever. 


A very severe thunder-storm recently 
passed over Hazleton, Pa. It is stated 
that a bolt struck a Hungarian boarding 
house, and passing between two boarders 
who were asleep picked them up and 
threw them in opposite corners of the 
room without injury. A baby lay asleep 
in a cradle, and the cradle was crushed, 
but the baby escaped uninjured. 


Much progress is being made by elec- 
trical industries in Argentina, especially 
in Buenos Aires. There are several fac- 
tories which turn out switchboards, and 
even smal] dynamos. The imports of elec- 
trical supplics imported during 1900 were 
648 dynamos, value in gold, $80,025; 
electrical material to the value of $341,- 
034; insulated wire and cable, $511,709 ; 
incandescent lamps, $101,112; telephone 
material, $20,143; telegraph material, 
$36,993. Germany, Belgium, England, 
France and the United States furnish 
the most of this; Holland and Italy a 
small portion. 


Very few people have heard of automo- 
bile banks. Such, however, is the case, 
and the new institution is the property of 
the town of Mézières, in the Ardennes, 
France. In order to reach a savings bank 
the peasantry there have been compelled 
to leave their work and come to town, 
which meant to many a journey of several 
miles. Now, instead of having to go to 
the bank to deposit their savings, the 
residents on the outskirts of Mézières will 
have the bank brought to them. The new 
vehicle is unique in construction. It is 
propelled by electricity and has four seats, 
one in front for the driver and three in 
the rear for the staff of the institution. 
These three scats surround a revolving 
table located in the centre of the carriage, 
on which the business of the bank may be 
transacted. Writing desks capable of be- 
ing folded up when not in use are ar- 
ranged over each of the seats in such a 
way that when open they extend out from 
the sides of the carriage in a manner suit- 
able for the use of persons standing out- 
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side who desire to open an account with 
the bank. On the table are to be found 
shelves for books, adequate stationery for 
the use of the clerks, and a small metallic 
strong box. On certain prearranged days 
the car makes a tour of the country dis- 
tricts, stopping here and there as long as 
it may be necessary to dispose of the busi- 


ness in hand. 
æ. -—— 


Production of Iron and Steel Rails. 


The collection of statistics of the pro- 
duction of all kinds of rails in the United 
States in 1900 has been completed by the 
American Iron and Steel Association: 
In March last the production of Bessemer 
steel rails by the producers of Bessemer 
steel ingots in 1900 was given as amount- 
ing to 2,361,921 gross tons. To this total 
must now be added 21,733 tons of Bes- 
semer rails made in the same year from 
purchased blooms and rerolled and re- 
newed Bessemer rails, making a grand 
total for the year of 2,383,654 tons of 
Bessemer steel rails. In the same year we 
also made the largest quantity of open- 
hearth rails in recent years, 1,333 tons, 
and the smallest quantity of iron rails 
ever recorded, 695 tons, which, added to 
the Bessemer steel rails above given, make 
the total production of rails in 1900 
amount to 2,385,682 tons, the largest pro- 
duction ever attained in one year. 

The following table gives the total pro- 
duction of rails in the United States in 
1900 according to the weight of the rails 
per yard. Included in the total produc- 
tion are 101,312 tons which have been 
definitely reported as street rails. These 


figures are in long tons: 


Under 451lbs and &5 Ibs. and 
Kinds. 45 lbs. less than 85, over. Total. 


J 

Bessemer. ....... 155,9°0 = 1,625,646 602, C58 2.383.654 
Open hearth...... RRA CE P 1.333 
IOn s ceca coins ks OBO: “swshevends ondeas 695 
Total... 157.531 1.626.003 602.058 2 3A5 GRY 


The total production of all kinds of 
rails in 1899 was 2,272,700 tons, of which 
133,836 tons weighed less than 45 pounds 
to the yard, 1,599,340 tons weighed 45 
pounds and less than 85 pounds, and 
579,52£ tons weighed 85 pounds and over. 
The strect rails made in 1899 and re- 
ported amounted to 154,246 tons. 

— — edd. —— 
Condolence from Our British 
Colleagues. 


The following cablegram has been re- 
ceived by Secretary R. W. Pope, of the 
American Institute of Electrical Engi- 
ncers, from the president of the Institu- 
tion of Electrical Engineers of Great Brit- 
ain: 

“London, September 19, 1901—Presi- 
dent American Institute of Electrical En- 
gineers, Members Institution Electrical 
Engineers, London, tender sympathy your- 


selves and American nation in sad death 
President McKinley. 


ce . 
(Signed) Lanavon, President.” 


Vol. 39—No.. 13 


Death of the President of the:Chesd: 
peake & Potomac Telephone 
Company. i 


Judge Jeremiah M. Wilson, of Wash- 
ington, D. C., president of the Chesapeake 
& Potomac Telephone Company, and 
chief counsel for Rear-Admiral Schley, 
died suddenly at the Shoreham Hotel, 
Tuesday morning of this week. Death 


was supposed to be due to heart disease. 


Judge Wilson was a distinguished lawyer 
of Washington, and had been at the head 
of these telephone interests for some time 
past. | 


oGbe 


Proposed New German Tariff. 


The following are the new tariff rates 
on electrical machinery in the proposed 
new German tariff: 


Electrical machinery, viz., 
“dynamos, electric motors, 
Pepnverters, transformers, 
etc., for machines under 
500 kilogrammes in weight, varks. 


per 100 kilogrammes.... 9 — $2.14 
Same from 500 to 3,000 

kilogrammes ............ y— 1.66 
Same (more than 3,000 kilo- 

grammes in weight).... 6— 1.42 


Machine tools for working 
metals, wood, or stone, 
steam and hydraulic press- 
es, welding machines, 
mechanical hammers, as 
follows: 
250 kilogrammes in weight. 20 — 4.76 
From 250 to 1,000 kilo- 


BIAMMeS: arrra euri 12 — 2.85 
From 1,000 to 3,000 kilo- 

grammes ...ssossoesso. 8— 1.90 
From 3,000 to 10,000 kilo- 

grammes ...........+26: 6— 1.42 
Over 10,000 kilogrammes... 4— _ .97 

Steam engines, turbines, gas and 
caloric engines, blowing machinery. 


pumps, portable cranes, pile drivers and 
power hammers, ice machinery, etc., 


_range from a rate of $23.80 per 100 kilo- 
grammes for machines weighing less 


than 40 kilogrammes each down to $4.28 
for machines between one and two tons 
in weight, and so on down to 83 cents 
per 100 kilogrammes for machinery 
weighing more than 100 tons each. 


Telegraphic instruments, tel- 
ephones, electrical light- 
ing and power-transmis- 
sion apparatus, electric- 
al measuring instruments, surke. 


CLG a ETE N 60 — $14.28 
Motor, railway, and street 
Cai abot ds ae aien 10— 2.38 


— 
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Muitipolar Motors for ‘Power Work. 

In the accompanying illustrations are 
shown in detail a type of enclosed dust- 
proof multipolar motors for general power 
purposes, manufactured by the Paragon 


-a 
oa - 
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and are held in place by wooden strips 
engaging with dove-tails in the sides of 
the teeth. All of the coils are mica-in- 
sulated. Special cast iron of high per- 
meability is used for the frame, and the 


ee = — 
ENCLOSED DusTPROOF MULTIPOLAR MOTOR. 


Fan and Motor Company, New York. 
These machines range between one and 
10 horse-power, with speeds from 500 to 
900 revolutions per minute. More particu- 
lar attention has been paid to the question 
of rating and capacity, and the overload 
capacity of these machines is calculated 


pole-pieces are fully laminated. The field 


laminations are of the same thickness as 
those in the armature, and are held togeth- 
er by hollow rivets ; they are bolted in place 
on the field ring of the machine. The 
commutators are of the most substantial 
construction and carbon brushes are used 


MotToR [DIsaAssEMBLED. 


for a maximum of 100 per cent, this being 
the practical limit of commutation. 

The armature is built up of japanned 
sheet steel disks, each of which is keyed 
to the shaft. The coils are form-wound, 


throughout, in holders of the “parallel- 
motion” type. The machine is made for 
side walls or ceiling support, as well as 
of the usual type, and the greatest care 
has been exhibited in its mechanical con- 


struction. 
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Proposed Cable to Hong Kong. 


United States Consul-General W. A. 
Rublee, at Hong Kong, reports that in 
connection with the proposed construction 
of a cable from the United States to Manila 
and its eventual connection with Hong 
Kong, the business community of Hong 
Kong takes a keen interest in obtaining 
additional cable facilities. The rates 
charged by the present cable companies 
have been a source of long-continued dis- 
satisfaction, and an American cable comi- 
pany that would be the means of reduc- 
ing rates would be extremely popular in 
the Orient, and should receive a large 


share of local patronage. 
The present cable traffic between the 


CEILING TYPE OF MOTOR. 


United States and Hong Kong is from 
$1.65 to $1.75 (United States currency) 
per word. It is reported that an Ameri- 
can cable company would establish a rate 
not exceeding $1 a word. Such a reduc- 
tion would be a great boon to the busi- 
ness men in the Orient. The chairman of 
the Hong Kong Chamber of Commerce 
last month, at his suggestion, brought the 
matter before the committee of the 
chamber, and this representative institu- 


sii o j 


WALL TYPE or MOTOR. 


tion indorsed the project, expressing the 
opinion that the increased facilities af- 
forded by reduced tariff rates would 
lead to a very considerable expansion of 
trade between the far east and western 


countries. 
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A New Electric Sign. 


It appears that the demand for electric 
signs is increasing very rapidly and a cor- 
responding effort to fill it has been caused. 
For the most part such signs have been 
costly and elaborate, while large numbers 
of people desire those which involve only 
a moderate outlay. A recent effort to pro- 
duce a cheap electric advertising sign has 
been made by the American Miniature and 
Decorative Lamp Company, of New York. 
This is shown in the illustration which is 
produced from an actual sign. The lamps 
are arranged in a circle of wood, coated 
with fine white enamel, in which a vary- 
ing number of special eight-candle-power 
lamps are set. At present the sizes in- 
elude 15, 12 or 8 lamps in multiple, and 


ELECTRIC SIGN. 


16 or 8 in series. Each ring is furnished 
with cord and plug and can be instantly 
connected up to any convenient socket. 
Suppose the cost of running two ordinary 
16-candle-power lamps for five hours 
nightly be taken at $2 per month, then 
such a sign, which is far more effective 
for advertising purposes, should pay for 
itself in four months. The management 
states that other shapes are now being 
built which embodies the same idea of en- 
circling or enclosing the advertisement 


with a rim of powerful light. The place 


for the sign in the centre can, of course, 
be easily changed at any time. A special 
design of eight-candle-power lamps 1s 
used. It is said that they are much smaller 
than anything of the kind which has been 
previously used. 


—_——-—-  -o<b>o 


In 1900 the production of carborundum 
was 1,300 tons, as against 807 tons the 
vear before. Carborundum is an abrasive 
material made in the electrice furnace. 
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Electrically Driven Grinders. 

Grinding as a method of finishing work 
has become too well understood among 
the more advanced machine manufactur- 
ers to need an introduction here. This 
method of finishing all work, either hard 
or soft, is much cheaper than the old file 
and emery cloth. It is also applicable to 
finishing all classes of work that have here- 
tofore been finished in a lathe. 

Grinding machines to be successful 
must not only be properly designed, but a 


we 
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Universal grinders, from the peculiar 
nature of their work, are better adapted 
to this mode of driving than most other 
machine tools, having as they do from 
cight to ten belts, some of which have to 
be removed for almost every operation. 
The belts not in use hang in the way and 


are always giving more or less trouble ` 


When running at a high speed. The work 
of a universal grinder requires that either 
the wheel or the piece being operated on 
should occupy almost every conceivable 


Fic. 1.—CUTTER AND REAMER GRINDER. 


degree of accuracy is necessary in their 
construction not required on any other 
machine tool. They must be massive in 
proportion and capable of quick and con- 
venient handling. Although contact- 
driving of machine tools by means of 
motors is coming into general use, there 
are but few in the market designed with 
this in view. In the majority of cases it 
is simply a question of fastening the motor 
of some standard make to the frame of a 
tool designed for belt driving, being at 
the best a makeshift. The Lea grinder, 
manufactured by the Anderson Tool Com- 
pany, of Anderson, Ind., is an electrically 
driven tool in every detail, as both motor 
and machine are designed to work together 
and are built and tested in the same shop. 


position. This is done much more easily 
and quickly where the wheel is made to 
move. 

In the cutter and reamer grinder shown 
in Fig. 1, practically all work is held be- 
tween a pair of plane centres or in a vise 
and the wheel moved instead of the work, 
thereby making a large saving in time. 
This machine, while intended more par- 
ticularly as a cutter and reamer grinder, 
is adapted for all classes of tool-room work 
and has a very great range. | 

The main table has a movement of 24 
inches parallel with the bed and is fitted 
with swiveling top graduated to 11 de- 
grees cach side of the centre and actuated 
by a knurled screw. By the use of a turn- 
stile wheel the table is moved by a rack 
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and pinion for rapid work or for cutter 
grinding. The handle at the end of the 
table gives micrometer feet for facing 
work held in the chuck and is graduated 
to thousandths. The head-stock on which 
is mounted an independent motor is 
swiveled entirely around the circle. It is 
graduated in degrees and works equally 


ea 
"a 


well in all positions. The grinding motor 
is mounted in a universal form which al- 
lows its operation in any position, either 
vertical, horizontal or at an angle. 

By the use of the left-hand wheel the 
motor-head can be depressed or elevated, 
allowing a cup-wheel to be used for knife 
grinding, cither at right angles with the 
top table or even with the motor shaft in 
a vertical position. It can be clevated 
nine inches for grinding-formed cutters 
between centres, or for larger cutters the 


wheel shaft may be vertical and the grind- 
ing be done from the side. The elevating 
wheel is graduated to thousandihs. The 
right-hand wheel moves the grinding 
motor to and from the centre and is also 
graduated in thousandths. 

The grinding motor fs mounted in a 
double universal joint allowing the motor 


Fig. 2.- ADJUSTMENT FOR CIRCULAR GRINDING. 


Fic. 4.— MACHINE ADJUSTED FOR A GRINDING ANGLE CUTTER. 
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to face in any position throughout the 
entire circle, either horizontal or vertical. 
The motor fork is clamped in the sleeve 
and has anadjustment of four inches, in ad- 
dition to the double slide. The motor is en- 
tirely enclosed on the wheel end and has the 
finest quality of ball bearings. It is only 
necessary to use a small amount of grease 


on it about once in two weeks. This fea- 
ture is extremely valuable where the motor 
has to be run vertically, as it is almost im- 
possible to keep oil from working into the 
windings. The bearings are adjustable 
from one end. The motor has five speeds, 
varying from 1,800 to 3,200 revolutions 
per minute. It is reversible by a switch 
and works equally well when running in 
cither direction. The motors are especimlly 
designed for this work. They are wound 
with the best quality of silk-covered wire 
and provided with 
mica insulation. They 
are said to be per- 
fectly balanced, free 
from sparking and 
with reasonable care 
to give much less trou- 
ble than belts. The 
switchboard is fitted 
to the side of the 
machine and connect- 
ed to the motor by 
rubber-covered cables. 
It is fitted with a 
rheostat for regulat- 
ing the speed of each 
motor, with a revers- 
ing switch for the 
wheel motor and with a starting switch 
for both. This machine as shown in Fig. 
2, while it is intended more particularly 
for a general tool-room grinder, also makes 
an entirely satisfactory machine for cir- 
cular grinding within its range. Pieces 


18 inches long and up to 9 inches in diam- 


eter can be handled, although it is better 


Fic. 3.— ADJUSTMENT WHEN 
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not to grind a solid piece of this size in 
such a small machine.’ The face-plate 
runs loose on the end of the spindle, allow- 
ing the work to be ground by dead-beat 
centres or by tightening the set screw on 
live centres. The tail-stock is held in 
position by a spiral spring and is drawn 
back by a small lever shown at the right- 


USED As A GRINDING FORMED CUTTER. 


hand side. For circular grinding the 
motor can be run in either direction, and 
at the same time can be swung around in 
the fork, bringing the wheel at either end 
of the work and thereby reaching positions 
which are not often possible with such a 
machine. 

This machine may be used for a grinder- 
formed cutter. It is simply necessary to 
place the cutter on the arbor between the 
centres, elevate the wheel column by the 
left-hand wheel, run out across the slide 
to the necessary position over the centres 
and obtain the proper angle by tilting the 
motor as shown in Fig. 3. Where the 
cutter is too large to be handled in this 
way, the motor can be turned to a vertical 
a and the cutter ground from the 
side. 

When used as a grinder angle cutter, it 
is best done with a small cup-wheel, as 
depicted in Fig. 4, but can be performed 
equally as well with a disk-wheel by chang- 
ing the position of the motor. The angle 
is easily obtained by the swiveling head- 
stock, or, if preferred, by the swiveling- 
wheel column. 


eed Oe ee eae 
The practical sense of the German na- 
tion is evidenced by a ministerial decree 
forbidding motor-car racing in public 
thoroughfares throughout Germany. So 
far as Germany is concerned, then, there 
are to be no more of those senseless compe- 
titions, the results of which have been 
quite devoid of any practical value, except 
to show their futility. It is noticeable 
that strong opposition to automobile 
“scorching” is also appearing in the 
United States. | 
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Kerosene Engine and Generator 
Direct-Connected. 


Mr. August Mietz, of New York, is now 
manufacturing and putting on the market 
a combination of an electric generator di- 
rectly coupled to a kerosene engine. It is 
known as the Mietz & Weiss kerosene en- 
gine and works on the two-stroke cycle. 
The piston receives one power impulse per 
revolution, the explosion of the compressed 
mixture of air and vaporized oil taking 
place at the beginning of the forward 
stroke and the release occurring at the end, 
the next supply of oil and air being in- 
jected on the return stroke. This gener- 
ating unit is intended especially for elec- 
tric lighting. It is considered well adapt- 
ed for this service, since it always receives 
a fresh charge of oil at every revolution 
when working at full power. 

The accompanying reproduction from a 
photograph shows a view of the direct- 
connected set. The cylinder, with its 
water-gearing packet, is cast in one piece 
with a chamber enclosing the space 
through which the crank turns and form- 
ing practically an extension of the rear 
ends of the cylinder. The crank-shaft 
bearings are carried by the side heads of 
the chamber. They are of phosphor- 
bronze, and are made with large wearing 
surfaces. The mechanism of the engine is 
rather simple. No valve nor side shafts 
are used, as the ports in the cylinder are 
so placed that they are opened and closed 
by the movement of the piston. The crank 
chamber supports a reservoir where the oil 
is stored, and the oil is forced into the 
cylinder by a small pump, which is placed 
on top of it. An eccentric on the erank 
shaft operates the pump, which is con- 
trolled by a governor of simple design. 
These are the only moving parts of the 
engine except the crank and piston. 

In brief, the action of the engine is as 
follows: When the combustion of the inti- 
mate mixture of oil and air has taken 
place the piston moves forward and ex- 
pansion of the products of the combustion 
occurs. The air in the rear end of the cyl- 
inder and in the crank chamber undergoes 
a compression during this stroke. After 
the release has taken place at the end of 
this stroke tne air from the crank chamber 
enters the cylinder clearing it of the waste 
gases, the cylinder being still open to the 
exhaust. The piston then moves to the 
head end of the cylinder on the return 
stroke and at a certain point of the rcturn 
stroke the pump comes into play and 
forces oil into the cylinder. The oil is 
vaporized when the oil and air are com- 
pressed, and at the beginning of the next 
forward stroke the heat of compression 
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and of the cylinder walls, etc., is sufficient 
to cause the explosion. An ordinary flame 
igniter, placed at the end of the cylinder, 
and which is used only a few minutes, 
starts the engine. 

The oil pump is a plunger pump with 
an extended rod which is arranged to be 
stopped whenever a decrease of speed in- 
dicates a need for more oil. The projecting 
rod is actuated by the governor, which 
consists of a moving link pivoted to the 
upper end of a lever that has a rocking 
motion imparted by the eccentric. The 
free end of the link slides upon an inclined 
plate on the back of the engine and has a 
reciprocating movement along it. The 
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The Charles E. Dustin Company. 


The Charles E. Dustin Company has 
been formed to engage in the purchase and 
sale of all kinds of electrical machinery, 
engines and boilers, and to construct elec- 
tric and steam plants and do general en- 
gineering. Mr. Charles E. Dustin, well 
known in electrical circles, is the president 
and general manager and will have asso- 
ciated with him Mr. W. S. Barstow, for- 
merly general manager of the Edison 
Electric Illuminating Company of Brook- 
lyn, who as consulting engineer will de- 
vote a large part of his time to the inter- 
ests of the new company. Mr. Dustin is 


KEROSENE ENGINE AND GENERATOR DIRECTLY CONNECTED. 


free end passing up the inclination will 
strike the piston and force the requisite 
amount of oil into the cylinder, when the 
engine is running at normal speed. If, 
however, the speed exceeds the normal 
inertia of the free end up the inclined 
portion of the plate and becomes sufficient 
to cause it to continue in its direction, 
it is elevated and misses the plunger. 
During that revolution, of course, the en- 
gine would receive no impulse. The above 
cut shows a direct-coupled, four-horse- 
power engine, which is made to run at 400 
revolutions per minute, and drive a gener- 
ator giving forty 16-candle-power lamps. 
It is stated that its consumption of kero- 
sene per horse-power per hour is about 
1.32 pounds of oil of 150 degrees test. 
OEA 


uaea 


A Correction. 

The subject of the paper read at the 
recent meeting of the Municipal Electri- 
cians, at Niagara Falls, N. Y., by Mr. P. 
H. Alexander was “Magnetic Car Brakes” 
instead of “Electric Carbons,” as pub- 
lished in the ELECTRICAL REVIEW. 


one of the pioneer electrical manufacturers 
of the United States, having organized 
the Schuyler Electric Company, of Hart- 
ford, in 1882, and remained with it 
as general manager until it was ab- 
sorbed by the General Electric Com- 
pany. Some 75 electric lighting plants 
of this system were installed under 
his management. Mr. Dustin afterward 
was connected with the Excelsior Electric 
Company, and mcre recently accepted the 
presidency of the well-known house of 
Rossiter, MacGovern & Company, of New 
York, with which he has been actively 
identified for over a year past, and from 
which he retires to organize the Charles 
E. Dustin Company, with headquarters in 
New York city. Mr. Dustin is also presi- 
dent of the Standard Manganese Com- 
pany, of Santiago, Cuba, to which he will 
devote a portion of his time. The new 
company starts its business career with the 
brightest prospects, which the ability of 
its constituent members will doubtless 
soon turn into definite achievements. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


The Cunard liners, Umbria, Campania 
and Etruria, are to be fitted with Marconi 


wireless telegraph apparatus. 


The Minneapolis General Electric Com- 
pany, of Minneapolis, Minn., now has con- 
trol of the International Electric Company. 
The property has just been purchased. 


A new substation is being erected in 
Tacoma, Wash., by the Snoqualmie Falls 
Power Company. It will be the most at- 
tractive building yet erected by the com- 


pany. 


Mr. R. W. Ferris is preparing plans for a 
power plant to be installed at American 
Falls, Ida., by Mr. J. H. Brady, owner of 
the electric plant at Pocatello. The plant 
will cost about $150,000 and will develop 300 
horse-power. 


The Twin City Telephone Company,” of 
St. Paul, Minn., has filed in the office of the 
city clerk a $1,000,000 trust mortgage which 
covers its plant in St. Paul and Minneapolis, 
and provides for the large bond issue made 
by the company last May. 


The municipal commissioners of Singapore 
have voted $75,000 to be expended upon elec- 
tricity supply works, and according to ad- 
vices from that part of the world are tak- 
ing counsel with Burstail & Monkhouse, engi- 
neers of Singapore, as to the most suitable 
system. 


Articles of incorporation have been filed 
in the county clerk’s office, in Trenton, N. J., 
by the St. Louis & Illinois Suburban Rail- 
way Company, with an authorized capital 
of $3,000,000. The new company will absorb 
the St. Louis Traction Company and several 
small suburban roads. 


The Hamilton, Hughes & Monroe Tele- 
phone Company, of Hamilton, N. Y., has be 
gun erecting poles in that city. it is now 
stated that both the Hamilton, Hughes & 
Monroe Company and the Western Butler 
County Telephone Company have become a 
part of the United States Telephone Com- 
pany, the great independent system which 
the Everett-Moore Syndicate, of Cleveland, 
is building. 


A movement is under way for a general 
conference of the operating officers of the 
railroads between New York and Chicago, 
to consider suggestions for operating subur- 
ban passenger trains by electricity. It is 
said that propositions have been submitted 
by electricians to substitute electrical power 
for steam, with guarantees that heavy trains 
can be moved with regularity and safety at 
the rate of 70 miles per hour. 


A plan of reorganization for the Washing- 
ton Traction and Electric Company has been 
prepared. The new company shall authorize 
an issue of $17,500,000, 50-year four per cent 
gold bonds, and $6,500,000 common stock. 
Assenting security holders will receive for 
each $1,000 bond $550 in new 4’s $550 in 
preferred stock and $200 in new common 
stock. For each $100 of stock on payment 
of $9 cash $9 of new preferred stock and 
$30 of new common stock will be received. 


The plans for the proposed plant on the 
Payette River 20 miles west of Boise, Ida., 
are nearly completed. The Boise-Payette 
River Electric Power Company, of which 
Mr. Judson Spofford is the general man- 
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ager, will construct this plant. The esti- 


mated cost is $200,000 and the bids will prob- 


ably be wanted in November. The power 
will be obtained from water through a 
canal three and one-half miles long with a 
fall of 39 feet. The water-wheels and gen- 
erators will be direct-connected. 


It is reported that the London County 
Council has decided to send its tramway 
manager and chief electrical engineer to 
the United States to study the latest Amer- 
ican improvements and the best system of 
providing electric traction. The council 
controls 80 out of the 115 miles of tramway 
in the British metropolis, and the passing 
of its tramway bill, which was recently ap- 
proved by the House of Lords, will enable 
the council to considerably extend its owner- 
ship of private systems in the near future. 


It is reported that Senator Clark, of Mon- 
tana, is planning to run an electric road 
from Salt Lake City, Utah, to San Fran- 
cisco, Cal., and as the line has been mapped 
out it will run through Sacramento. The 
road is to be devoted exclusively to passenger 
traffic. Portions of some of the old railroad 
lines in the East have been fitted out with 
electricity, and as they have proved success- 
ful that fact gave Senator Clark the idea of 
building an electric road across the country. 
His idea is to have trains of three cars, car- 
rying only passengers and baggage. 


The illuminated street signs on the elec- 
tric light poles in front of the Tribune Build- 
ing, in New York, have attracted much favor- 
able comment, and the Edison company has 
placed a few similar signs on poles in Fifth 
avenue and other parts of the city at its 
Own expense as an experiment. Many citi- 
zens who have observed the signs have ex- 
pressed the hope that the city authorities 
would authorize placing signs on all the 
electric light poles at the street corners. 
It is declared that such signs would go far 
to aid strangers in finding their way about 
the city, although there are not enough elec- 
tric light poles on the street corners to carry 
all the electric light signs that are needed. 


President Jacob L. Greatsinger, of the 
Brooklyn Rapid Transit Railway Company, 
has suggested to Deputy Police Commis- 
sioner York that the police aid in prevent- 
ing trolley accidents in the future. Presi- 
dent Greatsinger believes that the danger 
may, to some extent, be obviated if very 
young children are not permitted to play in 
the streets where the cars run. It was 
pointed out to Mr. York that of the deaths 
reported from trolley accidents during the 
last eight months, 17 of those killed were 
little children. The plan of segregating the 
children in the quiet streets is not regarded 
as possible by the deputy commissioner. 
However, he promised to do all in his power 
to assist the railroad officials. 


Despatches from Honolulu, H. I., state 
that the British cable survey ship Brit- 
tania, has arrived there from Suvaa after 
surveying the route of the British Pacific 
cable from Fanning Island. The greatest 
depth from Suvaa and Fanning Island was 
3,150 fathoms. From Norfolk Island to Fiji 
and thence to Fanning Island and on to Van- 
couver, the bottom of the ocean has an 
average depth of 2,800 fathoms with only 
one range of submarine mountains that come 
within 700 fathoms of the surface. These 
are near Norfolk Island and have been 
named Brittania Range after the cable-ship. 
The cable laying will begin at the Australian 
end by the specially constructed steamer 
Anglia. The cable will not come nearer 
to Honolulu than 200 miles, while the near- 
est station is Fanning Island, 700 miles dis- 


tant. 
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ELECTRIC RAILWAYS 


Work has been begun on the extension of 
the electric line from Indianapolis, Ind., to 
Centreville. - 

The Milwaukee Electric Railway Company, 
of Milwaukee, wis., is to have a new power- 
house in that city. 


A party of surveyors has commenced sur- 
veying and locating tne track for the trolley 
road from Sidney to Utica, N. Y. 


Work is being pushed upon the exten- 
sion of the street railway line in Duluth, 
Minn., to the eastern end of the city. 


It is expected that the laying of ties and 
rails on the Danbury, Ct., and Harlem road 
will be commenced within a short time. 


The Hazleton Traction Company’s engi- 
neers are placing the grading stakes for the 
new trolley line going through Albert, Pa. 


The work on the Aiken-Augusta trolley 
line in Augusta, Ga., is being pushed over 
the hills toward the South Carolina ter- 
minus. 


The York Street Railway Company, of 
York, Pa., has extended the car tracks on 
North street to the intersection of Duke 
street. 


Mr. C. R. Twiss, engineer of the Kansas 
City & Leavenworth Electric Line, has just 
completed another survey from Independ- 
ence to Cherryvale, Kan. 


Mr. E. C. Hanner, of Syracuse, has ar- 
rived in Little Falls, N. Y., where he will 
have charge of the work of laying the track 
for the new electric railroad. 


The State Railway Association of New 
York has granted to the Syracuse, Skaneate- 
les & Moravia Railroad Company the right 
to build an electric road from Moravia to 


Syracuse, 


The Central Rapid Transit Company, of 
Scranton, Pa., has again made application 
for a franchise for a street railway in that 
city. This time the request is accompanied 
with an offer of $12,000. i 


The Cincinnati & Indianapolis Traction 
Company, of Indianapolis, Ind., which was 
organized for the purpose of building an 
electric line from Indianapolis to Cincin- 
nati has been incorporated. 


The contract for the foundations of the 
new power-house of the Rhode Island 
Suburban Railway Company has been 
awarded to Mr. F. E. Shaw. The cost of the 
substructure is about $80,000. 


A meeting of the people of Huron, N. Y., 
to consider the electric railway project from 
Clyde to Sodus Bay has been held. At that 
time the highway commissioners signed the 
franchise offered by Mr. Charles A Lux, 
of Clyde. 


Attorney A. M. Seymour has appeared be- 
fore the board of supervisors, in Sacra- 
mento, Cal., and presented the petition of 
Mr. W. B. Bradford and others for a new 
road to connect the Wilder and the lower 
Stockton roads in Galt. 


The Richmond Interurban Railway Com- 
pany, Richmond, Va., has started work on its 


‘Centreville extension. Owing to the diff- 


culty of getting material it will stop work 
for the present on the extensions to the 
Glenns and into Sevastopol. 


Mr. John S. Rilling, of Erie, Pa., of the 
Erie & Conneaut Transit Company, has ob- 
tained from the Girard township road com- 
missioners a franchise to build and operate 
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an lectric..road on Rice avenue between 
Girard and Miles Grove, Erie. 


A new trolley line to connect with the 
New York & Queens County Electric Rail- 
road at South street, and the Rockaway 
Road in Brooklyn, is being organized. Law- 
yer John A. Anderson, of Brooklyn, is pre- 
paring articles of incorporation. 


The Baltimore, Westminster & Gettysburg 
Street Railway Company, of Baltimore, Md., 
which will open up a route 74 miles long 
from Gettysburg to Washington, has se- 
cured rights of way from nearly all the 
property holders along the route. 


The Bloomsburg & Millville Electric Rail- 
road, of Bloomsburg, Pa., has received the 
right of way through the streets of Mill- 
ville from the borough council. This con- 
cession practically gives the company the 
right of way along its entire route. 


The Indianapolis, Plainfield & Western 
Railway Company, of Indianapolis, Ind., 
has awarded the contract to an eastern firm 
for the construction of an electric line be- 
tween Indianapolis and Plainfield, the work 
to be completed within eight months. 


It is said that the electric railway be- 
tween Iron Mountain and Vulcan, Mich., is 
now an assured fact. The company is com- 
posed of outside capital. Mr. G. W. Good- 
man, of Marinette, Wis., and Mr. Charles 
Goodman, of New York city, being at the 
head of the concern. 


The city council of Benton Harbor, Mich., 
has granted franchises to the West Mich- 
igan Traction Company and the Benton 
Harbor Terminal Railway Company to con- 
struct, operate and maintain railways with- 
in the city limits. Work on both to be com- 
pleted within one year. 


At a meeting of the city council of In- 
dianapolis City, Ind., the ordinance to grant 
a franchise to a company to build an elec- 
tric line there was so amended that the com- 
pany would not accept it and there will be 
no line constructed by the company which 
was desirous of securing a franchise. 


The board of directors of the New Hol- 
land, Vandergrift & Leechburg Street Rail- 
way Company, of Leechburg, Pa., has de- 
cided to begin work immediately on the 
road. The power-house will be located at 
Leechburg and it is expected that the road 
will be in operation in about six months. 


The board of directors of the New Orleans 
City Railroad Company agrees to accept the 
offer of Mr. H. H. Pearson, Jr., acting for 
Brown & Company, of Philadelphia, repre- 
senting Philadelphia capitalists for the 
lease or purchase of their lines, 13 in num- 
ber, and to recommend the stockholders to 
accept the offer. 


A new electric tramway between St. Cloud 
and Suresnes, Puteaux, Courbevoie, Asniéres, 
St. Denis and Pierrefitte has just been com- 
pleted and opened for traffic. The line is 
20 kilometres in length and is on the over- 
head conductor system. It is worked by La 
Compagnie des Tramways Mecaniques des 
Environs de Paris. 


The Shickshinny & Huntington Valley 
Railroad Company has been formally or- 
ganized at Shickshinny, Pa., and the char- 
ter for the same obtained from the state 
department at Harrisburg, Pa. The road 
is chartered from Shickshinny to Harvey- 
ville and is seven miles long. Mr. R. P. 
Robinson is its president. 


Mayor Blushing, of Albany, N. Y., has 
signed the ordinance passed at a meeting 
of the common council which provides for 
the sale of a franchise for the construction, 
operation, etc., of an electric street railway 
on Delaware avenue at the intersection of 
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Delaware and Madison avenues to tbe inter- 
section of Delaware and Second avenues. 


‘The North Texas Traction Company, which 
is building the interurban electric line to 
connect Ft. Worth and Dallas, Tex., has 
closed a contract for the erection of a power- 


-house at Handley which is to cost $250,000. 


Fifty thousand dollars are to be expended 
in car sheds and despatchers’ offices. Cars 
are expected to be running on this line 
within three or four months. 


The Ossining Electric Railroad, of Ossin- 
ing, N. Y., has heen sold by receiver John 
B. Cockroft to Barrett & Henderson, Cleve- 
land, Ohio, who represent a syndicate of 
bankers extensively interested in trolley en- 
terprises. The road is to be extended at 
once to Pleasantville, Croton, Peekskill, 
White Plains, Portchester, N. Y., having its 
terminus at Kingsbridge. It is to be capital- 
ized for $5,000,000 and equipped in the finest 
style. 


The Delaware General Electric Company, 
of Dover, Del., which has undertaken to 
build 32 miles of trolley roads connecting 
the principal towns of Kent County and ex- 
tending into Sussex, has held its annual 
meeting and reelected Mr. Leo. Belmont 
president. The company was organized in 
the summer of 1899, and it has taken nearly 
a year to secure the valuable rights of way 
over private property which it has now re- 
corded. 


The plans and specifications for the new 
power plant to be erected by the Amster- 
dam Street Railroad Company, of Amster- 
dam, N. Y., at the foot of Tribes Hill, have 
been received at the general offices of the 
company in Gloversville, and bids for the 
work have been opened. According to the 
estimates of Mr. C. H. Ledlie, of St. Louis, 
the company’s electrical engineer, the plant 
will cost approximately $450,000. It will 
require a year for its construction. 


The St. Louis, Clayton & Western Rail- 
way Company, of St. Louis, Mo., of which 
Mr. Lilburn G. McNair is president, has be- 
gun surveys for an electric railroad from 
the western part of Forest Park near the 
Clayton road to Clayton. <A franchise was 
granted by the county court a year ago and 
work was to have been begun several months 
ago, but those interested concluded to wait 
until the location of the World’s Fair site 
was announced. The road will run into the 
fair grounds. 


Mr. Herbert W. Wolcott, general manager 
of the Kansas City & Leavenworth Railway 
Company, of Kansas City, Mo., has secured 
a charter at Topeka for the Missouri River 
Shore Line Railway Company with a capital 
stock of $50,000. This is the title of the new 
company which will construct the extension 
of the Kansas City & Leavenworth Electric 
Railway from its present terminus in Kan- 
sas City, Kan., to the state line, thence to 
connect with a proposed line to the business 
centre of Kansas City, Mo. Messrs. Herbert 
W. Wolcott, Leavenworth, Kan., and William 
P. Conlin, of Cleveland, Ohio, are among 
the incorporators. 


The construction of the extension of the 
electric railroad from Johnstown, Pa., to 
New Amsterdam will not be commenced 
as soon as expected and hopes that cars 
would be running between the two cities 
this winter will not be fulfilled. The 
building of the line was postponed be- 
cause the directors felt that it was best to 
order a new survey owing to the position of 
the Antlers Club, of Amsterdam, and the 
farmers residing near Tribes Hill. The 
farmers and the club demanded large prices 
for their land and in addition the Antlers 
Club engaged engineers and started a new 
survey through its property for the pur- 
pose of applying to the courts to have the 


St aaa change its line through its prop- 
erty. 
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ELECTRIC LIGHTING 


It is reported that the town of Slater, Mo., 
will soon have a new electric light plant. 


The Oak Grove Electric Company, of Lock 
Haven, Pa., has been granted a charter. The 
capital stock is $1,000. 


The Un.ced Electric Light and Power Com- 
pany, of Baltimore, Md., is arranging to ex- 
tend its lighting system. 


The town of East Grand Forks, Minn., ex- 
pects to have an electric lighting plant in 
operation in about six weeks. 


The Electric Heat and Power Company, of 
Chicago, Ill., has changed its name to the 
Pearce Construction Company. 


Until October 6 bids are asked for install- 
ing electric elevators in the government 
printing office at Washington, D. C. 


The council of Jacksonville, Fla., has ap- 
propriated $27,500 to rebuild the electric 
lighting plant which was recently burned. 


The city council of New Orleans, La., is 
investigating the feasibility of establish- 
ing a municipal electric lighting plant. 


The building for the new electric light 
plant at Redfield, Minn., is about completed, 
and machinery will soon be placed in posi- 
tion, l l a 


Mr. T. C. Reed, of Chicago, Ill., has re- 
ceived the contract to build an electric light 
plant at Altamont, Ill, the cost not to ex- 
ceed $12,875. 


Director Immel, of the department of pub- 
lic works, Columbus, Ohio, states that work 
on the municipal electric light plant will be 
begun at once. 


Messrs. Huehl & Schmidt have made plans 
for a new power-house for the Columbia 
Enameling and Stamping Company, at Terra 
Haute, Ind., which will cost $50,000. 


A special meeting of the borough council 
of Media, Pa., is to be held for the purpose 
of receiving the revised bids for the installa- 
tion of a municipal electric light plant. 


A contract has been closed with the Good- 
man Manufacturing Company, of Chicago. 
Ill., for the construction of an electric light 
plant at the Prudence mines, on Loop Creek, 
W. Va. 


Bids are asked until September 30 for in- 
stalling electrical equipment of laboratories 
in various schools in the Borough of Brook- 
lyn, N. Y., by the Board of Education, Park 
avenue and Fifty-ninth street. 


The directors of the Sun Electric Supply 
Company, of Westchester, Pa., have decided 
to erect a one-story brick building. It will 
be detached so that danger of catching fire 
from the main building may be averted. 


Proposals for an addition to a school 
building and electrical machinery are asked 
at the Department of the Interior, office of 
Indian affairs, Washington, D. C., until Oc- 
tober 7, 1901, for a school building in Chil- 
locco, Okla. 


Mr. I. B. Roby, of Amherst, N. H., an elec- 
trical engineer in the employ of western 
capitalists, is in Topeka, Kan., looking over 
the electric light situation. The plan is to 
expend about $100,000 in the construction 
of an electric light plant in Topeka. 


A permit for the addition to the Edison 
Electric Light Company’s plant, St. Paul. 
Minn., has been issued. The building will 
be raised to a three-story structure. The 
building and the alteration will cost about 
8.000, but nearly $100,000 will be spent 
fore the plant is in operation. 
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September 28, 1901 


ELECTRICAL SECURITIES 


The faith of the people of this country in 
the stability of its institutions is well proved 
by the continued strength of the stock mar- 
ket after President McKinley’s death. Pres- 
ident Roosevelt’s pledge, so promptly and im- 
pressively made, has apparently ended the 
awful shoc.. brought to the business world 
by the assassin’s bullet. As regards the 
general industrial field it should be re- 
marked that the steel strike is over and labor 
difficulties generally have ceased, and the 
money situation at the present is satisfac- 
tory. Fall trade is very active, and the 
outlook for it to continue extremely good. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
SEPTEMBER 21. 


New York: His hest. Lowest. Closing. 
Brooklyn R. T... 69% 6514 6914 
Con. Gas......... 22314 219 22346 
Gen. Elec........ 263%, 259 263% 
Man. E].......... 123% $1164 122% 
Met. St. Ry....... 168% 162 168 
Kings Co. Elec.. ... ae 195 
N.Y.&N.J.Tel.Co. ... Aes 170 
Telep.,Tel.&Cbl.Co. ... . 5 


The directors of the Metropolitan Street 
Railway Company have declared the usual 
quarterly dividend of 1°% per cent. 

There were important advances during the 
week just closed in Manhattan, Metropoli- 
tan and Brooklyn Rapid Transit. as these 
advanced simultaneously it was reported to 
be due to the suggestion of combination, al- 
though this rumor received but little atten- 
tion. There was some talk of a decision on 
matters of taxation which will favorably ef- 
fect all three of the companies. 

The Westinghouse Electric and Manufact- 
uring Company has declared a quarterly div- 
idend of 1%, per cent on its preferred stock, 
payable October 1. Books close September 
21 and reopen October 2. 


Boston, September 21: Closing. 
Am. Telep. & Tel.................. 165 
Brie Tel ee a eee ae nen 42 
New Eng. Tel..................2. 135 
Mass. Elec. pf................005: 9114 
Westing. Mfg. pf................6. 79 
Edison Elec...................06. 250 


The directors of the American Telephone 
and Telegraph Company have declared the 
regular quarterly dividend of 114 per cent 
payable October 15 to stock of record Septem- 
ber 30. Transfer books close October 1 to 
14 inclusive. 

It is announced here that the increase in 
gross earnings of the Erie Telephone Com- 
pany thus far in 1901 equals that of last year 
and it is expected will show nearly a million 
gross over that of 1900. The regular quar- 
terly meeting of the directors of this com- 
pany is to be held this week to discuss a 
plan for permanently financing the com- 
pany’s obligations. 


Philadelphia, September @1: Closing. 
Elec. Co. of America.............. T 
Philadelphia Elec................. 514 
Union Traction................... 2814 
United G. I. Co... ... cece cc eee. 115 
Elec. Stor. Bat. c.................-. T1 
Elec. Stor. Bat. pf................. 78 


The Electric Storage Battery Company has 
declared the regular quarterly dividends of 
1% per cent on the preferred and 1% per 
cent on the common stocks, payable October 
1. Books close from September 27 to October 
1 inclusive. 


Chicago, September 21: Closing. 
Chicago Edison Light............ 168 
Central Union Telephone.......... 45 
Chicago Telep.................... 265 
Un. FETA oe hha Hot eee riean ee 173% 
Un. Trac. pf........ 0... cee eee eee 58 
Metropolitan El................... 921% 


Offers from prospective bidders for the 
right to operate street railway lines through- 
out Chicago, Ill., are to be solicited by the 
council committee on local transportation. 
The intention is to secure a bidder to be 
given a franchise for the whole city. 
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TELEPHONE AND TELEGRAPH 


The Standard Telephone Company has 
been granted a franchise by the city council 
of Burlington, N. J. 


The Daniels Telephone Company, of Flora, 
Ijl., is arranging for an extension of its 
lines to several towns near there. A double 
line will run from Xenia to Orchardville. 


The People’s Telephone Company, of De- 
troit, Mich., will soon absorb the Oakland 
Telephone Company, of Pontiac. Options 
on the majority of the stock were secured 
some time ago and it is stated it will be 
taken up before their expiration. 


The Decatur County Independent Tele- 
phone Company, of Indiana, has increased 
its capital stock to $20,000, all of which has 
been paid in. The company now has over 
$150,000 of pole lines in the country, and is 
extending its line from Milhausen, New 
Point and Westport. 


The Bell Telephone Company has begun 
the construction of its new line from Jop- 
lin, Mo., southward. From Joplin the line 
will run due south to Racine, where one will 
be run to Neosho and another to Seneca. 
The latter line will be continued to Okla- 
homa City and Guthrie, while the Neosho 
line will be continued to Fort Smith. 


The board of aldermen of Richmond, Va., 
has granted a franchise to the Southern 
Bell Telephone and Telegraph Company to 
do a local telephone business in that city for 
a term of 30 years. To the franchise were 
added two amendments, one limiting the 
rates to be charged by the company for the 
full term of the franchise rather than for 
10 years only, and the other making it more 
specific and definite that no other city is to 
enjoy lower rates than Richmond. 


The construction of the new telephone line 
from Newbern to Morehead City, N. C., has 
now reached a point five miles below New- 
bern. The system is being put up by the 
Same parties which control the Henderson 
Telephone Company, which owns the sys- 
tem here as well as in other North Carolina 
towns. It is proposed to build an extension 
of the line from Morehead to Beaufort, a 
cable being laid across the mile-wide sheet 
of water that separates these places. 


The Commercial Pacific Company has been 
incorporated at Albany, N. Y., for the pur- 
pose of laying a submarine cable from the 
Pacific coast to Hawaii, and thence to the 
Philippine Islands, making a direct cable 
route from the United States to the far east. 
The company will be affiliated with the Com- 
mercial Cable Company and its directors 
are: John W. Mackay, Clarence H. Mackay, 
George G. Ward, Edward C. Platt, Albert 
Beck, Albert B. Chandler, William W. Cook 
and George Clapperton. 


The Western Union Telegraph Company 
recently issued a beautifully printed booklet 
entitled “A Retrospect.” It is from the pen 
of Mr. A. R. Brewer, of that company, and 
is intended as an official sketch of the growth 
of the company during the 50 years of its 
existence to April 8, 1901. The articles of 
association of the New York & Mississippi 


.Valley Printing Telegraph Company, the 


original name of the Western Union Tele- 
graph Company, were filed at Albany in 
April, 1851. Mr. Brewer, who is the secre- 
tary of the company, has briefly yet inter- 
estingly and graphically presented this half- 
century history and the James Kempster 
Printing Company, of this city, has pro- 
duced the book in a style of presswork and 
binding that reflects the highest credit. The 
sketch, which is abundantly illustrated, was 
issued only to the stockholders of the com- 


pany. 


39% 


PERSONAL MENTION 


PROFESSOR F. C. VAN DYCK, who holds 
the chair of electricity and mechanics at Rut- 
gers College, has been made dean of the 


faculty. 


MR. CHESTER D. CRANDALL, of Chi- 
cago, manager of the Western Electric 
Company of that city, passed through New 
York recently returning with his family from 


an extended visit East. 


MR. ALFRED BAKER, general manager 
of the Electric Traction System operated by 
the London County Council, and Electrical 
Engineer Rider, of the same British munic- 
ipal body, are now in New York. They are 
particularly interested in the question of 
subways. 


MR. GEORGE BULLOCK, president of the 
Bullock Manufacturing Company, of Cincin- 
nati, Ohio, who has been in England for the 
last two months in connection with a proposi- 
tion to build a plant there for the purpose 
of manufacturing apparatus for the British 
and other European markets, has returned 
to the United States. 


MR. HENRY J.. SHIPPY, treasurer of the 
John A. Roebling’s Sons Company of New 
York, is receiving the congratulations of his 
many friends in electrical circles over his 
escape from his yacht, the Rapidan, which 
ran aground off Cape Henlopen. Mr. Shippy 
and Mr. Karl G. Roebling were on board and 
they, with the entire crew, were taken 
ashore in boats but the yacht was a com- 
plete loss. The disaster happened in the 
early evening of September 10, during a 
severe storm. 


AUTOMOBILE NOTES 


A handsome electric automobile has ar- 
rived in Oakdale, Long Island, for Mr. W. K. 
Vanderbilt. The machine is to be operated 
upon the roads about Idle Hour, at a mod- 
erate rate of speed, in order to get its ma- 
chinery in good running order before Mr. 
Vanderbilt returns from Europe. 


An automobile for fire departments has 
been built by the Eagle Velocipede Works, 
of Frankfort, Germany. It is to be ex- 
hibited at the Berlin Exposition for Fire 
Extinguishing and Life-Saving Apparatus. 
Four men are carried by the automobile, 
which has a speed of about 11 miles an 
hour. It will be used to render first aid in 
case of fires. 


In the neighborhood of Vienna, Payer- 
bach and Reichenau, Austria, a public auto- 
Mobile service has been inaugurated re- 
cently between the two towns. The vehicles 
are of the large omnibus pattern, and the 
electric system is used. They make good 
time and are very comfortably arranged. 
They were built by Jacob Lohner & Com- 
pany. It is said that the system has al- 
ready met with great favor by the inhabi- 
tants, and especially with the foreigners 
who pass the summer at Reichenau, a 
watering place of some importance. 


The Rhode Island Automobile Club is 
advocating a uniform state law for restrict- 
ing the speed of automobiles in the cities 
and towns to eight miles an hour and 
in the country to 15 miles in view of the in- 
creasing number of conflicting local speed 
ordinances in Rhode Island. An enactment 
covering the above and having also a clause 
providing that any bicyclist or horse driver 
may signal automobilists to stop will be 
presented by the club at the next meeting 
of the legislature. By the only speed 
law on the books it is provided for a fine 
of not less than $5 and not more than $20 
for riding or driving faster than a traveling 
pace in any city or town of the state or on 
any road leading from Pawtucket to the 
back part of Providence. 
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(INDUSTRIAL ITEMS ] 


THE McGULRE MANUFACTURING COM- 
PANY, of Chicago, 111., nas received orders 
for 130 trucks, which are to be shipped for 
atilization by Mnglish electric traction sys- 
tems. 


THE BRITISH THOMSON-HOUSTON 
COMPANY has recently secured some im- 
portant contracts lor various electrical ap- 
para.vus to be instaiied in the works of the 
Waiker & Wallsend Union Gas Company, 
and the Newcastie Electric Supply Com- 


pany, . 


THE ELECTRIC APPLIANCE COMPANY, 
of Ub.cago, 111., Das Just pia ed upun tue Mar- 
Ket a Dew Cavinet type ary battery wall tele- 
phone, No. st. Vescripltive matter will be 
sent upon application to those who have 
been missed in the distribuuon. 


THE BRITISH WESTINGHOUSE ELEC- 
TRIC AND MANUFACTURING COMPANY, 
LIMITED, is reporteu to bave placed a large 
oraer for turret tatnes wita Aivert Herbert, 
Limited, of Coventry, Engiand. ‘Lhe laches 
are tO be lustalied in the Manchester plant 
of the Briıtush company. 


CHIEF ENGINE®R PEASE, of the Buenos 
Aires & KoOsarlo Kailway, is now in the 
United States ior tue purpose of placing 
contracts Lor quantities OL machine tools 
and eiectrical eyulpment to be instatied in 
the worsksbops OL tnat railway. it is said 
that his purchase will represent an aggre- 
gate expeuuiture of nearly $z2ə0,0V0. 


MR. HERBER O. WARNER, of Hartford, 
Ct., 18 issuing an attractive illustrative book- 
let, entiued “Ariıps by ‘Lrolley Around Hart- 
ford.” lt will be found of great interest to 
many as long-distance trolley riding is be- 
coming more popular every day. ‘lhe terri- 
tory trom New York to Boston is covered 
pretty tnoroughly in this booklet. The sale 
has been large, and three editions have al- 
ready been printed. 


THE OTIS ELEVATOR COMPANY, of 
New York, is maxing shipments of electric 
passenger and freight elevators, particularly 
to Great Britain and Germany. Some 
shipments are also being made to Belgium, 
Spain, Hungary and South America. The 
Otis company has just secured, through its 
London interests, a contract calling for the 
installation of electric elevators in Bucking- 
ham ralace, London. 


THR INTERNATIONAL SPECIALTY 
COMPANY, Chicago, Ill, is receiving very 
large orders for its No. 1 telephone, and is 
having all it can do to supply the demand. 
In the future it is planned to manufacture 
a complete line of exchange, toll line and 
intercommunicating private line and desk 
telephones, but up to this time, owing to the 
demand for the No. 1 telephone, it has not 
had an opportunity to put these on the 
market. 


THE BILLINGS & SPENCER COMPANY, 
Hartford, Ct., is manufacturing a machined 
steering equipment for automobile service. 
The bearings are fitted with hardened and 
ground tool steel cups and cones and have 
a positive adjustment that can be worked 
by removing the dust cap. The tubs are 
drilled for either straight or tangent spokes, 
and are fitted with felt and leather washers, 
also dust caps. This steering equipment is 
suitable for carriages weighing up to 1,600 
pounds, without passengers. 


UNITED STATES CONSUL J. M. RUF. 
FIN, at Asuncion, Paraguay, who is now 
spending his leave of absence in the United 
States, is reported to have brought with 
him a number of important orders from the 
Paraguayan Government. Among others & 
large order has been placed with the Amer- 
ican Steel and Wire Company for steel and 
wire and the Western Electric Company for 
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leiegraphic appliances to the amount of 
$/,uUU Lor a new telegraphic line trom Asun- 
clon to several imporcant ports on the Boli- 
Vian frontier. 


THE BRITISH ELECTRIC TRACTION 
COMPANY, ın which Mr. J. P. Morgan, 
through J. S. Morgan & Company, of Lon- 
don, 18 largely inverested, has invited üg- 
ures for tne supply or 6,00U tons of steel- 
grooved girder tramway rails, lish-piaces, 
etc. it is unaerstood that the Lorain Steel 
Company is nguring on the contract. ‘Lhe 
Brush company is engaged very exten- 
sively in the construction of electric trac- 
tion systems in bngiand, having recently 
obtained a number or contracts in the mid- 
land and northern districts, and in connec- 
tion tnerewich the letung ot a number of 
vaiuabie contracts for equipment, macnoinery, 


“ etc, will be determined on shortly. ‘lhe 


omces of the company are at Donington 
House, Norrolk street, Strand, London, 
W. C. 


THE INCANDESCENT ELECTRIC LIGHT 
AND MANIrULALTOR COMPANY, of Bos- 
ton, Mass., manuractures the incandescent 
electric lamp repiacers and cleaners with 
which the incanuescent lamps when burned 
Out are repiaced at the Pan-American HMxpo- 
sitlon, where they are located in high and 
dimcult piaces to get at. ‘hese machiues are 
saia to be sO designed and put togecner that 
they will unscrew or screw 1D any snape or size 
or Incandescent lamp at any height or angie. 
Being maue of aiuminum they are very 
lignt in weight and arter a little practice 
are very easy to handle, and by them the use 
ot long extension step-iaaders is done away 
with. These machines are made in several 
dimerent styles and are used all over the 
world. 


THE J. G. sRILL COMPANY, of Philadel- 
phia, Pa., builders of electric cars, will soon 
estapvlish a plant in Kngland. Mr. John A. 
Brill, vice-president of tne Brill Company, is 
now in Kngland for the purpose of select- 
ing a location for the new works. Three 
Places are under consideration, Preston, in 
Lancashire, the Midlands, near Birming- 
ham, and a place in the vicinity of London. 
Mr. G. Martin Brill, president of the Brill 
Company, says: “it is only within a few days 
that we detinitely decided to build. When 
Mr. Brill returns from England in about 
two weeks’ time, details will be settled so 
as to enable us to start the construction of 
the works almost immediately. It is our in- 
tention to devote ourselves exclusively to 
the manufacture of trucks for the British 
market. The equipment will be of Amer- 
ican make.’ There is no more widely and 
favorably known manufacturing company in 
this line in the United States. 


THE HAZARD MANUFACTURING COM- 
PANY, of Wilkesbarre, Pa., is issuing some 
very attractive booklets describing the merits 
of its wire rope of steel and iron for shafts, 
slopes, quarries, elevators, ferries, suspension 
bridges, ships and yachts’ rigging, dredges 
and derricks, transmission of power, tram- 
ways, underground and surface haulage and 
cable railways. These ropes are said by the 
manufacturer to be made of the best brands 
of Swedes charcoal iron, English crucible 
cast steel and plough steel wire. All sizes 
and kinds of the wire mentioned above are 
constantly kept on hand in the warehouses 
in Wilkesbarre, New York and Chi- 
cago. This company is also issuing a 
booklet describing its Pan-American insu- 
lated wire. 
per wire, insulated wires and cables, the 
works having been recently extended to 
manufacture these supplies. This new de- 
partment is equipped with the most modern 
and improved facilities for the production 
of insulated wires and cables of the highest 
grade. The range of manufacture covers 
weather-proof and rubber-covered wires and 
cables, magnet wire of all shapes, cotton and 
silk-covered and special conductors to meet 
the requirements of the best electrical engi- 
neering practice. 


It now manufactures bare cop-. 
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NEW INCORPORATIONS 


ROSSVILLE, IN..—Home Telephone Com- 
pany. $2,500. 


PAOLA, KAN.—Franklin Light and Fuel 
Company. $200,000. 


OAK GROVE, PA.—The Oak Grove Elec- 
tric Company. $1,v00. 


DOVER, DEL.— Washington Water, Light, 
Heat and rower Company of Ohio. $ö0u,vu0. 


GOSHEN, IND.—Goshen Southern Trac- 
tion Company. incorporators: M. L. Latta, 
L. W. Vail and otners. 


DOVER, N. H.—Dover & Elliott Street 
Railway. $25,0uv. ‘10 construct an electric 
railway from Wover to slliott. 


KANSAS CITY, MO.—Winfield ‘Telephone 
Company. $25,0uU. i imcorporators: L. P. 
Smitn, K. B. Montague ana others. 


WHEELING, IND.—Wheeling Telephone 
Company. $1,500. Directors: WHimer E. 
Gooue, 1. Newton Brown and others. 


DES MOINES, [OWA—Southern lowa 
Teiephone Company. $60,000. Directors: 
D. Mm. Smith, L. M. Grimes and others. 


PEORIa, 1LL.—The Peoria Belt Line Rail- 
way Company. $100,000. ə imcorpcrators: 
‘yneadore J. Miller, W. ‘I. [rwin and gthers. 


MANGUM, OKLA.—The Mangum HKlectric 
Light and ice Company. $lov, vuu. 1ncor- 
porators: M. Matnews, J. R. Lane and others. 


COOPER, MO.—.:he Cooper Light and 
Manutacturing Company. $20,000. incorpo- 
rators: W. H. Jones, kt. U. Combs and others. 


ROSSVILLE, IND.—Rossville Home Tele- 
phone Company. $2,500. Incorporators: 
William W. Kose, John Fisher amd others. 


NORTH MANCHESTER, IND.—The Eel 
River Telephone Company. $10,000. Direc- 
tors: Benjamin Oppenheim, Lewis Signs and 
others. 


CINCINNATI, OHIO—The Cincinnati 
Telephone Company. $10,000. Incorpo- 
rators: Peter Nodler, Joseph H. Becker and 
others. 


CHICAGO, ILL.—Austin Yarian Company. 
$2,500. Water, light, heat and power plant. 
lncorporators: H. M. Wisler, W. O. Merrick 
and others. 


WOODSTOCK, ILL.—Woodstock Exchange 
and Telephone Company. $20,000. Incorpo- 
rators: Charles H. Donnelly, George W. 
Field and others. 


DETROIT, MICH.—The Detroit, Pontiac, 
Lapeer & Northern Electric Railway Com- 
pany. $1,000,000. Incorporators: James 
Dean, Orrin J. Price and others. 


ANNA, ILL.—Southern Union, Telephone 
Company. $10,000. To incorporate a tele- 
phone, telegraph and electric light system. 
Incorporators: Thomas N. Perrine, F. W. 
Willard and others. 


CANASTOTA, N. Y.—The Oneida Traction 
Company. $500,000. To operate a street sur- 
face electric road 10 miles long from Canas- 
tota to Sherrill, Oneida County. Directors: 
Harry C. Stone, E. L. Hunt and others. 


INDIANOLA, OHłO—Indianola Heating 
and Lighting Company. To supply Indianola 
with electric power, light and heat, and also 
steam heating and hot water through & 
system of pipes. Incorporators: William 
H. Sharp, C. E. Richards and others. 


LA PORTE, IND.—La Porte County Elec 
tric Company. $160,000. To own, maintain 
and operate machinery for the manufacture 
of light, power and heat and to sell the same 
in the cities of La Porte and Michigan City 
and in La Porte County. Directors: W. A- 
Boland, of New York; D. F. Lewis, of New 
York, and others. 
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This is the last month of the Pan-Amer- 
ican Exposition, which closes November 


1. Perhaps more than any other exposi- 
tion that has ever been held this one has 
signalized and marked the electrical epoch 
in civilization. Apart from the great 
beauty of its buildings and grounds and 
the general interest of the exhibits gath- 
ered in them, the electrical features of the 
exposition have been so remarkable that 
they have elicited from all sides a most 
general and hearty approbation. To 
those, therefore, who have not yet seen 
the marvelously beautiful lighting effects 
which form the crowning glory of the Pan- 
American it is urged that they should not 
miss the opportunity for secing a sight 
which certainly has never been even ap- 
proached in splendor and beauty and 
which, due to the peculiar conditions of 
the exposition’s situation and surround- 
ings, will almost certainly never again be 
rivaled. 


THE AMERICAN STREET RAILWAY 
ASSOCIATION. 


Next week there will assemble in New 
York city the annual convention of the 
American Street Railway Association, 
which is probably the most representative 
body of American business men engaged 
in a public-service industry that follows 
the custom of holding conventions. When 
the electric railway was introduced to the 
American public by Mr. Frank J. Sprague, 
some fourteen years ago, it could never 
have been conceived, even by its most 
ardent promoters, that within that short 
space of time the industry would enlist 
the investment of more than a billion dol- 
lars in capital and the active services of 
some of the strongest and ablest men in 
the country. The men who form the mem- 
bership of this association are those who 
have built the splendid industry of the 
electric railway and they reckon among 
their number many whose position in engi- 
neering, financial and executive circles is 
the very highest. 

To these representatives of a great in- 
dustry the city of New York, as well as the 
electrical professions and trades repre- 
sented in it, extends the most cordial wel- 
come. Following the tradition of past 
years it is believed that much will be 
learned from the gathering and that the 
subjects brought up for discussion and con- 
ference will be of the usual high class and 
great interest. At the earlier sessions of 
this association, shortly after its formation, 
no subjects of an electrical character were 
discussed, for the ubiquitous motive power 
of street railways in those days was the 
horse or the mule. It is interesting to 
look back at the carly record of the asso- 
ciation and see how papers on bran-mash 

and epizootic, pink-eye, horse-shoe nails 
and such subjects have given way to topics 
of the most professed electrical engineer- 
ing interest. Some of the best and most 
interesting papers dealing with the man- 
agement and operation of electric systems 
that have made their appearance in this 
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country have been read at former meetings 
of this association. It is believed that the 
programme for this meeting will be quite 
as interesting as that of any of its pre- 


decessors. 


THE FUTURE OF RAPID TELEGRAPHY. 


The activity of inventors of rapid tele- 
graph apparatus seems to be as great as 
ever, and only last week it was reported 
that two Hungarian inventors are working 
a three hundred and seventy-five-mile line 
in eastern Europe at a speed of forty 
thousand words an hour. A num- 
ber of systems have been devised for rapid 
telegraph working, one of the most inter- 
esting and ingenious among them being 
that of Mr. Patrick B. Delany, which was 
illustrated in the ELectricaL Review 
last week. It is practically certain that 
we have to-day, either actually developed 
or else so nearly developed that only the 
necessary reduction to practice which 
comes from application on an extended 
scale is necessary to make it perfect, sys- 
tems fully equipped for working several 
hundred times as rapidly as the ordinary 
Morse system in gencral use. The most 
interesting feature of this subject is the 
effect that the general introduction of 
rapid telegraph methods will have upon 
the business and other affairs of the coun- 
try. 

For many years after its introduction 
the telegraph was considered a high- 
priced luxury and was used only under 
such conditions as rendered other means 
of communication impossible, and where, 
on account of its speed, a vital gain was 
made over the slower method of communi- 
cation by mail. With the extension of 
telegraph facilities and the consequent 
great reduction of rates, the telegraph has 
come more and more to be used as an 
adjunct of the regular correspondence of 
commercial and other institutions, and 
to-day the land lines and ocean cables 
carry no inconsiderable part of the total 
correspondence of the world. But not- 
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withstanding the immense volume of 
business that is done over them, still a 
very large majority of the total bulk of 
correspondence is done by mail, involving 
a necessary delay. This age, of all others, 
is the one in which time-saving apparatus 
has found its greatest usefulness, and 
where every method of saving a minute 
or an hour is eagerly seized upon and 
practised to an extent determined solely 
by its cost in comparison with slower 
methods. 

If it is possible to increase a thousand- 
fold the capacity of a telegraph line for 
conveying messages, it is perfectly evident 
that the cost of sending messages may 
very greatly be reduced, although probably 
not in anything like the same proportion. 
Assuming, however, that the cost for or- 
dinary commercial messages or letters 
would be reduced tenfold while the pres- 
ent delivery speed of the telegraph is 
maintained, it is evident that the mail as 
a method of conducting ordinary corre- 
spondence would soon go out of vogue. 
In other words, the telegraph would carry 
the great bulk of the business corre- 
spondence of the world, leaving the slower 
mail for such messages as ,require enclos- 
ures or for reasons of law or business re- 
quiring autograph signatures attached to 
them. 

It seems, from this view of the matter, 
that there is no more interesting develop- 
ment possible in telegraphy than the utili- 
zation of some of the high-speed methods 
making possible this enormous extension 
of telegraph service. The saving in time is 
only a measure of the gain in effectiveness 
and celerity in business methods which 
would be accomplished by this means. 
How much available energy is wasted and 
time is lost in waiting for mail replies is 
not capable of calculation, but every one 
knows from his own experience that it is 
very large and that the general use of 
telegraphic methods at low cost would re- 
duce this loss to an inconsiderable mini- 
mum. The subject is particularly fas- 
cinating and it is to be hoped that the 
telegraph companies who are, after all, 
most particularly concerned in this mat- 
ter, will not fail to consider the reaction 
upon the volume of their own earnings 
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which must follow the extension of the 
telegraph into the daily and usual chan- 
nels of ordinary commercial correspond- 
ence. 


WATER-WHEEL REGULATION. 

There is a growing tendency throughout 
North America to make use of natural 
forces in the shape of water powers where- 
ever these are available, and by recent 
improvements in electrical engineering 
many waterfalls hitherto considered un- 
available for industrial purposes have 
been set to work and are factors of con- 
With the 
general utilization of such water powers 


siderable economic importance. 


there has arisen a number of very inter- 
esting engineering questions concerning 
the regulation of water-wheels for speed, 
especially where the latter are coupled 
with polyphase generators working in mul- 
tiple. It is not often realized that where 
such machines are employed working in 
parallel the electrical coupling between 
the generators is almost as rigid as if 
their armatures were mounted on the 
same shaft, and that any strain on this— 
that is, any tendency of the prime motor 
of one machine to drive it faster or slow- 
er than the other machine—imposes a pen- 
alty in exchange currents of great volume, 
causing undue heating and waste of en- 
ergy. It has been the almost habitual 
practice to equip water-wheels, when these 
are worked in gangs, with independent 
governors of one type or another, but it 
has always been noticed that under such 
circumstances, with normal load, several 
of the wheels run full head while gen- 
erally one governor does all the govern- 
ing. Under light load it not infrequently 
happens that several of the governors shut 
down their wheels entirely, while others 
open wide, making their wheels drive the 
attached dynamos not only for the genera- 
tion of power current for the line, but 
also to work the other dynamos as motors, 
uselessly churning the attached wheels in 
their cases. 

Water power is by no means as flexible 
as steam power, nor as susceptible to exact 
regulation. The difficult question of mo- 
mentum of a moving column of water has 
generally to be considered, and except in 
the case of impulse wheels working under 
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high heads, where regulation is accom- 
plished by deflection of the water jet, such 
accurate results as are obtainable in steam 
practice have not generally been secured. 
There are on the market a number of 
most excellent water-wheel governors, op- 
erating by auxiliary mechanical or elec- 
trical devices, and these are admirable ma- 
chines where a single wheel operating a 
single generator is concerned. But where 
the more difficult problem of parallel op- 
eration is considered it is probably fair to 
say that even the best governors and the 
best systems of water-wheel regulation 
now in general use exhibit considerable 
room for improvement. 

There has been practised to a slight 
degree in Switzerland and in some parts 
of the United States a method of regula- 
tion which, when water power is abun- 
dant, as it generally is, seems to possess 
many qualities of great value. This meth- 
od consists in regulating the load upon 
each wheel, leaving the water-gates un- 
changed. Naturally the method is elec- 
trical, and consists either of adjusting re- 
sistances in circuit with the dynamo con- 
nected with the water-wheel or else of 
driving an iron disk so surrounded by 
magnets of variable intensity as to dissi- 
pate the surplus energy of the wheel in 
the formation of eddy-currents in the 
disk. 

It is not amiss in this connection to 
call the attention of engineers construct- 
ing water-power plants to the extraordi- 
nary flexibility and simplicity of regula- 
tion which may be attained in this way. 
The regulating mechanism is too simple 
to require description and consists only 
of a sensitive centrifugal control appara- 
tus operating a relay which controls the 
amount of load thrown over to the resist- 
While such a method of 
regulation is naturally wasteful of water, 
it most often happens that an abundance 
of water is at hand and its waste is 4 
purely secondary consideration. The sub- 
ject is one that is well worth investiga- 
tion and some account of the success at- 
tending the installations mentioned above 
would be of great value as well as of high 
interest to the engineering profession at 
large. 
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Science 
Brevities 


Testing of Three-Phase Generators— 
An article on this subject has been pub- 
lished by M. Breslauer, in the Zeitschrift 
Elektrotechnische, Vienna, and digested 
in Science Abstracts as follows: A com- 
plete test of a large three-phase generator 
is frequently attended with difficulties on 
account of having to provide the necessary 
large amount of power and the three equal 
non-inductive load resistances. On a non- 
inductive load, which is the load generally 
employed in carrying out such a test, the 
drop from no load to full load should not 
exceed three per cent in good machines 
of moderate output, and should not in any 
case be greater than six per cent. A very 
good estimate of the qualities of a ma- 
chine may, however, be arrived at without 
actually running the machine at full load 
by making use of the open-circuit (excit- 
ing current and voltage) and short-circuit 
(exciting current and armature current on 
short-circuit) characteristics. In order to 
find the load characteristic of the machine 
under constant excitation (the load being 
non-inductive) a right-angled triangle is 
constructed whose hypotenuse is equal to 
the constant exciting current, and one of 
whose sides is equal to the exciting cur- 
rent required to produce the given load 
current on short-circuit. The point on 
the open-circuit characteristic correspond- 
ing to an exciting current equal to the re- 
maining side of the right-angled triangle 
then gives the terminal potential differ- 
ence at that load. The author tested this 
theoretical method on a machine giving 
very bad regulation (and, therefore, very 
suitable for the purpose) and found prac- 
tically perfect agreement between theory 
and experiment. 

Capacity of the Human Body— An arti- 
cle upon this subject, by G. de Metz, is 
digested in the London Electrician as fol- 
lows: Bodier placed the electric capacity 
of the human body at 0.0025 microfarad 
and Dubois at 0.1650 microfarad. Both 
these figures are much in excess of the true 
capacity according to the recent re- 
searches of G. de Metz. The latter meas- 
ured the capacities of several persons un- 
der all sorts of conditions, and found that 
the capacities were the same in the nude 
and when dressed in close-fitting conduct- 
ing material. The obvious conclusion is 
that the capacity of the human body is 
the same as that of a metallic body of the 
same dimensions, and this conclusion is 
fully substantiated by the other measure- 
ments. The capacity remains the same 
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for any charge between 100 and 1,000 
volts, but differs from one person to 
another in accordance with the volume and 
shape of the figure. It changes rapidly 
when the person is surrounded by metallic 
surfaces, and also greatly depends upon 
the pose. Thus the value of 87.8 cm. was 
obtained in an upright position, 76.0 cm. 
when crouched, and 91.2 cm. when erect 
with one arm stretched upward. When 
placed on a rubber mat and surrounded 
by a zinc cylinder 138 cm. in diameter 
the capacity was 180.7 em., and it rose to 
217.9 cm. on reducing the diameter of the 
cylinder to 68 em. The normal value for 
an erect pose in the centre of a hall is 
0.00011 microfarad for an individual of 
average stature. 


Drop in Alteraators—'The following di- 
gest of an article on the “Predctermination 
of Drop in Alternators,” by G. Giles, which 
appeared originally in L’Eclairage Elec- 
trique, is given in Science Abstracts for 
August: “The author develops a method 
of calculating the drop of potential differ- 
ence in alternators which is based mainly 
on the consideration of the reluctanccs of 
the air-gap and the leakage paths. Let 
the open-circuit characteristic of the alter- 
nator be given. If R, = reluctance of 
air-gap (corresponding to useful flux), 
R, = reluctance of leakage paths, Si = de- 
magnetizing ampere-turns due to armature 
when the power factor is zero, and if we 
suppose that the total magnetic flux 
through the field core is the same as it 
was on open circuit; then in order to pass 
from any point on the open-circuit char- 
acteristic to a corresponding point on the 
internal characteristic, we have to reduce 
the volts by an amount corresponding to 


the flux iz, E and to increase 


R 
the ampere-turns by an amount S i ——~. 
P y R,+R, 


In order to find the external characteristic 
we have further to subtract from the 
ordinate of the internal one an amount 
corresponding to the impedance drop in 
the armature. In order to obtain this lat- 
ter correctly, the author uses an experi- 
mental armature coil of very fine wire 
superposed on the main coil and connected 
to a voltmeter. If the alternator is run on 
short-circuit with a current corresponding 
to the load current, the true impedance 
drop is easily found from the voltmeter 
reading and the number of turns in the 
exploring and main armature coils. The 
author next investigates the effect of 
damping coils, and shows that if damping 
is perfect, then the armature back turns 
are (power factor = 0) given by 4 SI, 
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where I, is the maximum value of the 
armature cucrent (sine function assumed). 
If there are no damping coils, then the 
electro-motive force of the alternator when 
loaded contains a third harmonic, even if 
the open-circuit electro-motive force is a 
pure sine wave. The results are applica- 
ble to two and three-phase machines, the 
back armature turns of which are (power 
factor = 0) given by SI, and 3 SI, 
respectively. Experimental results are 
given in support of the theory developed.” 


Nernst Lamps— An excellent article has 
recently appeared in the Electrotechnische 
Anzeiger, which gives an account of ex- 
periments made with three commercial 
220-volt, 200-watt Nernst lamps. These 
lamps, it would seem, were continually 
tested until they failed, and their lives 
were recorded at 124,293 and 369 hours, 
respectively. All three lamps were de- 
stroyed because the glower feeding wire 
melted close to the incandescent body. 
The results of photometric tests of the 
lamp, the life of which was 369 hours, 
were also given in this article. The volt- 
age was continually 220 volts. The can- 
dle-power dropped from 146 candles at the 
start to 99, after 100 hours; 81, 
after 220 hours; 60, after 300 hours, and 
48, after 350 hours, the watts consumed 
per candle being 1.33, 1.91, 2.19, 2.68 and 
2.89, respectively. In practice it seems 
preferable to use a lamp not more than 
200 hours—t. e., down to about 80 candles. 

Electrical Conductivity of Gases— A 
paper on the “Electrical Conductivity in 
Gases Exposed to the Action of Cathode 
Rays,” by J. C. McLennan, recently pub- 
lished in the Zeit. Physikal Chem., is ab- 
stracted in the Journal of the Chemical 
Society, for September, as follows: “The 
conductivity of gases under the influence 
of cathode rays may be completely ex- 
plained on the hypothesis that positive 
and negative ions are produced in the gas. 
By the action of cathode rays on an insu- 
lated conductor positive charges are com- 
pletely dissipated, while uncharged or 
negatively electrified conductors retain a 
residual negative charge. In the author’s 
experiments the effects are due, not to the 
Roentgen, but to the cathode rays. Meth- 
ods for the determination of the extent of 
the ionization in gases are considered, and 
experiments with air, nitrogen, carbon di- 
oxide, hydrogen and nitric oxide show that 


the ion concentration with constant cathode 
rays 1s proportional to the density of the 
gas and independent of its chemical 
nature. JTonization in the same gas at 
different pressures is similarly propor- 
tional to the pressure, while in all cases it 
is further shown that the ionization is di- 
rectly proportional to the energy absorbed. 


ee. fei eS 


402 


ELECTRICAL REVIEW 


Vol. 39—No. l4 


Selected Chapters in Electrochemistry. 


By Harry C., Jones. 
(Concluded.) 


CHAPTER VII--CALCULATION OF THE ELECTRO-MOTIVE 


DETERMINATION OF THE SOLUTION-TEN- 
SIONS OF METALS. 


It is not necessary to know the values 
of the solution-tensions of the metals 
used as electrodes, in order to calculate 
the electromotive force of elements in 
which the same metal is used on both sides 
of the cell. This will be seen by examin- 
ing the equation for the electromotive 
force of such cells. The solution-tension 
of the metal used is of the same value on 
the two sides of the cell, and when the 
potentials on the two sides are subtracted, 
the two equal values have opposite signs 
and, therefore, disappear from the equa- 
tion. 

If, however, we are calculating the elec- 
tromotive force of an element in which 
two different metals are used as the elec- 
trodes, it is necessary to know the values 
of the solution-tensions of both metals, 
since both values appear in the final equa- 
tion. That such must be the case, can be 
seen at once from the fact that the two 
solution-tensions of the two metals have 
different values, and when the two poten- 
tials are subtracted these two different 
values do not disappear. We must now 
study carefully the method employed in 
determining the solution-tensions of the 
different metals. 

We have seen that when a metal is im- 
mersed in a solution of one of its salts, 
a difference in potential between the metal 
and the solution results, the magnitude 
depending upon the solution-tension 
of the metal and the osmotic pressure 
of the metal ions in the solution. A 
number of methods have been devised for 
measuring such differences in potential 
between metals and electrolytes. The one 
in which the drop-electrode was employed 
can only be referred to.* The one which 
we shall study in some detail involves the 
use of the “normal electrode.” t 

“This method is based upon the use of an 
electrode whose potential is known. This 
is connected with the metal immersed 
in the solution whose difference in poten- 
tial it is desired to measure, and the elec- 
tromotive force of the whole combination 
determined. Since the potential of the 

* Ostwald; Ztschr. phys. Chem , i, 588. 

+ The following account of the use of the normai ele. - 
trode in measuring differences of potential between 
metals and electrolytes,is ta.en from Elements of Physical 


Chemistry, by H. C. Jones, which will be published in the 
near future. 
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PART III. 


normal electrode is known, that between 
the metal and the solution in which it is 
immersed is determined at once; the elec- 
tromotive force of the two sides when com- 
bined, being the difference between the 
potentials on the two sides. The form of 
normal electrode used by Ostwald is shown 
in the accompanying sketch. The bottom 
of a glass tube, about eight centimetres 
high and two to two and one-half centi- 
metres in diameter, is covered with mer- 
cury. The mercury is covered with a 
layer of mercurous chloride, and the vessel 
is then filled with a normal solution of 
potassium chloride. A platinum wire 
protruding beyond the end of a glass tube 
into which it is fused, dips into the mer- 
cury and serves as one electrode. The 
other glass tube passing through the cork, 
is also filled with normal potassium chlo- 
ride. The glass tube at the end of the 
rubber tube dips into the liquid, whose po- 
tential, against a given metal immersed in 
it, is to be measured. 
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OsTWal.D NORMAL ELECTRODE. 

“The metal immersed in the liquid serves 
as the second electrode. 

“The electromotive force of the whole 
system is now measured. Knowing the 
potential on the one side, that on the other 
is obtained at once. The potential of the 
norma] electrode just described is 0.56 
volt. The metal is positive, the electro- 
lyte negative, which means that there is 
a tendency for the mercury ions present 
to separate from the solution as metallic 
mercury, and this is expressed in poten- 
tial by 0.56 volt. In such measurements 
the potential of the metal is taken as zero, 
and that of the electrolyte expressed as 
either positive or negative. The potential 
of our normal electrode is, then, 0.56 volt. 

“Differences of potential between metals 
and electrolytes can be readily measured 
by means of this normal electrode. Let 


us take as an example, the difference in 
potential between magnesium and a nor- 
mal solution of magnesium chloride. The 
normal electrode is connected with the 
normal solution of magnesium chloride, 
into which a bar of magnesium dips. 
The electromotive force of this system 
was found to be 1.791 volts. The electro- 
motive force of this element, as we know, 
is expressed thus: 
0.058 P P, 

oS r log oe ae 7 
where P is the solution-tension of mag- 
nesium, p the osmotic pressure of the 
magnesium ions in the solution, 2 the 
valence of magnesium, P, the solution- 
tension of mercury, and p, the osmotic 
pressure of the mercury ions in the solu- 
tion. 


P 
* We have seen that 0.058 log a. = — 
1 


0.56 volt, and substituting this value in 
the above equation we have: 


0.058 log P — 1.791 — 0.56 volt = 1.281 volts. 
p P 


Therefore ; 


0.029 log = = 1.231 volts; 


which is the difference in potential be- 
tween magnesium and a normal solution 
of magnesium chloride.” 

Differences of potential between 4 
number of metals and normal or satu- 
rated solutions of their salts, have been 
measured by Neumann* a few of whose 
results are given below: 


Sulphate. Chlor de. 

Magnesium -4- 1.289 4- 1.281 
Aluminum + 1040 + 1015 
Zinc + 0.524 + 0 508 
Iron -+ 0.098 -+ 0.087 
Nickel — 0.022 — 0.020 
Copper —0.515 o ne 
Mercury —0.980 = o «eee 
Silver —ONTE nnn 
Gold ae — 1.856 

—- 1.066 


Platinum _..... 

The above data show that essentially 
the same results are obtained whether the 
sulphate or chloride is used, and this 
raises the question as to what effect the 
nature of the anion has on the difference 
in potential between the metal and the 
solution. This problem was studied ex- 
tensively by Neumann, who worked with 
a large number of salts of thallium, in- 
deed 23 in all, and measured the differ- 
ence in potential between the metal and 


* Ztschr. phys. Chem. xiv, 229. 
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its solutions. He concluded that for 
equally dissociated substances the nature 
of the anion has no influence on the po- 
tential difference. 

We now come to the final and most im- 
portant part of the problem, the calcu- 
lation of the solution-tension of metals 


‘from the difference in potential between 


the metal and the solution of one of its 
salts. This difference in potential is due, 
on the one hand, to the solution-tension 
of the metal, and on the other, to the 
osmotic pressure of the metal ions in the 
solution. These forces act in opposition 
to one another, and the result is the for- 
mation of a double layer, which assists 
the weaker force, and the result is the 
difference in potential with which we have 
been dealing. If we measure this differ- 
ence in potential, and know the osmotic 
pressure of the cations in the solution, we 
can readily calculate, from considerations 
already developed, the solution-tension of 
the metal in question. 

The difference in potential between a 
metal and a solution of one of its salts 
in which it is immersed is: 

0.058 P 

r= | log - 

v P 
where v is the valence of the cation, P 
the solution-tension of the metal, and p 
the osmotic pressure of the metal ions in 
the solution. If we know v~, v, and p, 

we can, 01 course, calculate P, 


v 
log P = pene g + log p. 


The solution-tensions of a few* of the 
more common metals, as calculated by the 
method just described, are given below: 


Magnesium 1014 atmospheres. 
Zinc 10'* s 
Cadmium 107 

Iron 103 

Lead 10 -: = 
Copper 10 — n 
Mercury 10—15 

Silver 10-16 


We are impressed by the magnitudes of 
the solution-tensions of the metals. For 
metals like magnesium, aluminum, zinc, 
and the like, they are almost incon- 
ceivably great, while for metals like cop- 
per, mercury, silver, gold, platinum, and 
the like, the solution-tensions are of in- 
finitesimal value. 

The enormous magnitude of the one, 
and the inconceivably small values of the 
other metals, would’ lead one to conclude 
at first that there must be some error in 
the method employed in calculating the 
solution-tensions of the different metals. 
When, however, these values are intro- 
duced into the equations for the elec- 


For a fuller list of solutivo-teosions, see Le Blanc, 
Elektrochemie. 
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tromotive force of elements, the results as 
calculated agree very satisfactorily with 
those found by experiments. The above 
is a strong argument in favor of their 
general correctness. 


ARE THE SOLUTION-TENSIONS OF THE 
METALS CONSTANT? 


The question naturally arose as to 
whether the solution-tensions of the metals 
are constants for the different metals, or 
are they affected by the conditions to 
which the metals are subjected? Ostwald, 
who has developed this conception much 
farther than any one else, concluded in 
the second chapter of his “Lehrbuch” that 
the solution-tension of a metal is as con- 
stant for the metal as its atomic weight. 
He regarded it as independent, even of 
the nature of the solvent in which the 
metal was immersed. 

Light was thrown on this problem in an 
unexpected manner by work which was 
done by Jones in Ostwald’s laboratory. 
An element was constructed containing 
on the one side a tenth-normal solution 
of silver nitrate in water, and on the other 
a tenth-normal solution of silver nitrate 
in ethyl alcohol. The first object in mind 
in constructing such an element need not 
be considered here. It was known that 
silver nitrate is dissociated by water to a 
much greater extent than by alcohol, and 
that, consequently, for solutions of the 
same concentration the aqueous solution 
contains many more silver ions than the 
alcoholic. The osmotic pressure of the 
silver ions in the aqueous solution would, 
therefore, be much greater than in the 
alcoholic solution. The solution-tension 
of the metal in the two solvents was as- 
sumed to be the same. 

From these data it would be a perfectly 
simple matter to determine which side of 
the element would be positive and which 
negative; that pole would, of course, be 
positive on which silver ions were separat- 
ing in the form of metal. Since the solu- 
tion-tension of the metal is the same on 
both sides of the cell, metal ions will 
separate from the solution on that side 
on which the osmotic pressure of the metal 
ions is the greater. We have just seen 
that the osmotic pressure of the silver 
ions in the aqueous solution is the great- 
er; consequently, the pole immersed in 
the aqueous solution of silver nitrate 
would be the positive pole. 

The cell was constructed as deseribed, 
and an attempt was made to measure its 
electromotive force. The first fact which 
was discovered was that the pole immersed 
in the alcoholic solution of silver nitrate 
was positive. This was very embarrass- 
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ing, and, at first, seemed entirely inex- 
plicable. A number of experiments were 
repeated and all gave the same result. 
The facts were undoubtedly not in ac- 
cord with the assumptions which had 
been made. What was to be done? It 
was obvious that there was something 
wrong with the assumptions. We then 
convinced ourselves beyond all question, 
that silver nitrate in water is much more 
strongly dissociated than in alcohol at 
the same concentration. This left but one 
assumption untested, and that was, that 
the solution-tension of the metal is a con- 
stant in the different solvents. This as- 
sumption must then be wrong, and the 
experiment was so carried out as to 
determine the relative solution-tensions 
of silver in an aqueous and in an alco- 
holic solution of silver nitrate. 

The element was constructed, using a 
tenth-normal solution of silver nitrate in 
water on the one side, and a tenth-nor- 
mal solution of silver nitrate in alcohol on 
the other side. The electromotive force of 
the combination was measured, and from 
this the relative solution-tensions calcu- 
lated as follows: The potential in the 
alcoholic solution is expressed thus: 


m, = 0.058 log 5 
! 
The valence of the silver being one, 
does not enter into the formula, and since 
silver is an element whose solution-ten- 
sion is very small, it is less than the os- 
motic pressure of the silver ions in the 
solution. Some ions will, therefore, sep- 
arate from the solution upon the bar, and 
the solution will be negative with respect 
to the bar. This changes the sign of the 
potential, and throws the osmotic pressure 
in the numerator and the solution-tension 
in the denominator, which is exactly the 
reverse of what we had when the solution- 
tension of the metal was very great with 
respect to the osmotic pressure of the 
metal ions in the solution. 
The potential between the bar of silver 
and the aqueous solution of silver nitrate 
is: 


m, = 0.058 log 3 
2 


The electromotive force of the element 
as a whole is the difference between the 
potentials on the two sides: 

= Pi is 

z, — 7, =7 = 0 058 ( log P, log p) 

Making P,, the solution-tension in the 
aqueous solution, = 1, we have: 

aca LS Pı 

Log P, = ( 0.058 ) + log ii 
Inserting into this equation the values 
of p, and p,; i. e., the osmotic press- 
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ure of the silver ions in the alcohol and 
aqueous solutions, respectively; we can 
calculate P,, the solution-tension of the 
metal in the alcoholic solution, in terms 
of the solution-tension in the aqueous 
solution as unity. The osmotic press- 
ure of the silver ions in the aqueous solu- 
tion can be readily determined from the 
conductivity results, being proportional 
to the dissociation in this solvent. The 
osmotic pressure of the silver ions in the 
alcoholic solution can be determined only 
approximately, since by the conductivity 
method, as we have seen, we can measure 
the dissociation of an electrolyte in alco- 
hol only approximately. Obtaining this 
valne as accurately as possible, and insert- 
ing in the above equation, we obtain for 
P, the value 0.05. This is in terms 
of water as unity, and means that the solu- 
tion-tension of silver in the alcohol solu- 
tion of its salt, is about one-twentieth of 
the solution-tension of this metal in the 
aqueous solution. More recent work by 
Jones and Smith has shown that the 
solution-tension of zinc In an aqueous 
solution of one of its salts, is very different 
from that in an alcoholic solution of the 
same concentration of the same salt. The 
solution-tension of the metals, then, varies 
from solvent to solvent. 

This conception of solution-tension 
has been extended from the metals to 
other substances, until we have come to 
regard solution in general as due to the 
solution-tension of the soluble substance. 
In the light of this extension of the term, 
it is not at all surprising that the solu- 
tion-tension of a metal varies from sol- 
vent to solvent, since we know that the 
solution-tension or solubility of chemical 
compounds varies greatly from solvent to 
solvent. We can, then, regard solution- 
tension as that force which drives the 
substance into solution in the solvent; 
if it is a metal or an electrolyte, the atoms 
passing over into ions, if a non-electrolyte 
the molecules dissolve as such in the sol- 
vent. 

SOME WELL-KNOWN ELEMENTS. 

The elements which we have thus far 
studied give an electromotive force which 
is unchanged, and are, therefore, known 
as constant. Many of the elements which 
are used in practice as a means of ob- 
taining electrical cnergy, have an electro- 
motive force which changes after a time, 
and are, therefore, known as tnrconstant. 
One or two of the more common elements 
will be considered. 

The bichromate cell is a form of battery 
which finds frequent application in con- 
nection with certain kinds of work, and 
especially in the laboratory. The ele- 
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ment consists of a carbon and a zinc elec- 
trode, both being immersed in a solution 
of potassium bichromate and sulphuric 
acid (chromic acid). The zinc dissolves 
because of its high solution-tension, and, 
therefore, this becomes the negative pole 
or the anode, the carbon being the positive 
pole. Theions Cr,O, probably yield a few 
chromium ions of higher valency, which 
pass over into chromium ions of lower 
valency, and thus increase the electro- 
motive force of the element. Since the 
ions Cr,O, are constantly decreasing in 
number, and the chromium ions of lower 
valency, and also the zine ions are in- 
creasing in number, the electromotive 
force of this element can not remain con- 
stant. 

This agrees with the facts. After the 
bichromate cell has been used for a time 
its electromotive force rapidly decreases. 

The action of the Leclanché element* is 
a little more complex. 

“The poles of this useful element are 
carbon, and manganese dioxide and zinc; 
the electrolyte, ammonium chloride. The 
carbon and manganese dioxide are gen- 
erally mixed with one another. Zinc ions 
pass into solution, and, consequently, the 
zinc pole is the anode. The ammonium 


ions NH, pass over to the cathode, 
but the hydrogen ions, already present as 
the result of the dissociation of water, lose 
their charges more readily than ammo- 
nium, and, consequently, separate at the 
carbon cathode. The carbon pole would 
absorb a large amount of hydrogen. The 
MnO, acts as we would expect, as an 


TANE: TER Tr 
oxidizing agent. This yields a few Mn ions 


which tend to pass over into Mh, by giving 
up part of their charge to the cathode. We 
have thus two actions taking place in the 
Leclanché element, but the electromotive 
force decreases because the zine ions be- 
come more and more concentrated.” 

A form of battery which has recently 
supplanted many of the primary cells in 
technical work, is known as the accumu- 
lator or secondary battery. These have 
come into such general use in the last few 
vears, that a word is necessary in refer- 
ence to the action which takes place in 
them. Theoretically, we could make an 
accumulator out of any reversible cell, by 
simply passing a current through it in 
the direction opposite to the one in which 
the current flows when the clement is 
closed. Practical difficulties, however, 
come into play in a majority of cases, so 
as to rendcr most such elements useless 
as accumulators. In practice, the accumu- 

*The following paragraph on the Leclanché element 


is taken from Elements of Physical Chemistry. by Jone: 
which will soon be published. y. by Jones, 
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lator which is used consists of plates of 
lead, covered with lead oxide or sulphate, 
and immersed in a solution of sulphuric 
acid of a certain specific gravity. When 
a current is passed through this element, 
the pole where the current enters becomes 
covered with lead dioxide, while metallic 
lead is deposited on the opposite pole. 
The action of the charging current is, 
therefore, to convert lead sulphate or oxide 
into metallic lead at one pole, and into 
lead dioxide at the other. 

If the cell is allowed to discharge, both 
the metallic lead at the one pole and the 
lead dioxide at the other, pass over into 
lead sulphate in the presence of the sul- 
phurie acid. The chief source of the elec- 
tromotive force of an accumulator is the 


: i an 
passing of quadrivalent lead ions, Pb,, into 


bivalent ions, Pb. The quadrivalent 
ions, furnished by the lead dioxide, pass 
over into bivalent and form, with the sul- 
phuric acid, lead sulphate. Metallic lead 
dissolves at the anode, forming lead ions 
which carry the positive electricity off 
from this pole into the solution. With 
the SO, ions of the sulphuric acid these 
ions form lead sulphate. 

The action in the accumulator, on dis- 
charging, is exactly the opposite of that 
which takes place when it is being 
charged, as we would expect. Charging 
consists in transforming bivalent lead ions 
into quadrivalent; while discharging con- 
sists in the reverse transformation of 
quadrivalent lead ions into bivalent. 


SOURCES QF THE ELECTRICAL ENERGY IN 
PRIMARY CELLS. 


We should not conclude our study of 
primary cells without inquiring into the 
source of the energy which is converted by 
them into electrical energy. We know 
from the law of the conservation of en- 
ergy that no energy is created or de- 
stroyed. Therefore, the large amount of 
energy which appears as electrical energy 
in such cells, must come from some other 
source of energy; the transformation 
heing effected in the cell itself. 

Take the element which we first studied 
in detail—the concentration element. 
What is the source of the electrical energy 
in such a cell? We have a certain amount 
of zine in each clectrode, and a certain 
amount of zine chloride on each side of 
the cell. As the cell gives out electrical 
energy, or, as we usually say, as the 
cell acts, zine dissolves on one side, and 
just as much zinc separates from the solu- 
tion on to the bar, on the other side. The 
one solution of zine chloride becomes more 
concentrated, and the other, by just the 
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same amount, more dilute. After the cell 
has been closed for any length of time 
that we choose, the amount of zinc chloride 
in solution on the two sides of the 
cell is exactly the same as when the 
cell was first closed, and the amount 
of zine in the two electrodes is exact- 
ly the same as at the outset. The con- 
dition of the zinc chloride and of the zine 
is exactly the same, from a chemical 
standpoint, after the cell has been in oper- 
ation as before it was closed. The chemi- 
cal energy in the metal and in the solu- 
tions is, therefore, the same after the cell 
has been in operation as before. The 
electrical energy which has appeared in 
the cell, then, can not come from chemical 
energy which has disappeared as the re- 
sult of action which has taken place be- 
tween the constituents. Since the elec- 
trical energy which has appeared can not 
come from chemical energy which has dis- 
appeared (none having disappeared), it 
must come from some external source. 
Such elements have the power of taking 
up energy in the form of heat from ex- 
ternal objects, and converting it into 
electrical energy ; and this is probably the 
chief source of the electrical energy which 
appears in such cells. 

In other forms of primary cells, how- 
ever, chemical energy does disappear. 
This applies to all the more common forms 
of such cells, and especially to those which 
are capable of yielding any appreciable 
quantity of electrical energy. It will be 
remembered that the concentration ele- 
ments can only furnish a very small 
amount of electrical energy. All primary 
elements which have any considerable 
technical value, must be capable of fur- 
nishing a considerable quantity of elec- 
tricity at a fairly high potential, say about 
a volt. The electrical energy, as we have 
seen, is equal to the quantity multiplied 
by the potential. When the electrical 
energy is large some chemical or intrinsic 
energy must disappear. 

If we study the action which takes 
place in any clement like the Grove, 
Bunsen, Daniell, Leclanché, etc., we shall 
find that the substances which are present 
in the cell are in a very different con- 
dition, chemically, after the cell has been 
acting for a considerable time, than be- 
fore such action took place. The amount 
of metal in one or both electrodes has 
changed; or metal has been deposited on 
one electrode and dissolved from the 
other; and since the electrodes are of dif- 
ferent metals, this would represent a dif- 
ferent amount of chemical energy in the 
system as a whole. And, further, the con- 
dition of things in solution has very 
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greatly changed. There is frequently 
more of one metal in solution after the 
cell has been acting than before, and less 
of the other metal; and this would repre- 
sent a very ditterent condition with re- 
spect to the amount of chemical energy 
present in the system. 

Such elements as these transform chem- 
ical energy into electrical; but there is 
still one question unanswered. Does the 
transformation take place quantitatively? 
That is, does all the chemical energy 
which disappears in such elements ap- 
pear as electrical energy? And this sug- 
gests as a corollary the further question, 
does all the electrical energy which ap- 
pears come from the chemical energy? A 
moment's thought will show that these 
two questions are not the same. 

The first question has been answered 
by Lord Kelvin and Helmholtz, both theo- 
retically by thermodynamics and practi- 
cally by experiment. All of the chemical 
energy which disappears in the cell is 
not necessarily converted into electrical 
energy. Some of it may be converted 
into heat and escape in this form. We 
know of many elements which give out 
heat energy as well as electrical energy, 
and, indeed, most of the primary ele- 
ments of any technical value belong to 
this class. 

The same investigators have answered 
the second question. They have shown 
that all the electrical energy which ap- 
pears in a primary cell, does not neces- 
sarily come from the chemical or intrin- 
sic energy which disappears, A primary 
cell may have the power of converting, 
also, some heat energy into electrical 
energy, and the amount of electrical 
energy furnished by the cell may be 
greater than the amount of chemical 
energy which has disappeared in the cell. 
Such elements take up the heat energy 
from surrounding objects, and, conse- 
quently, become colder as the action of 
the cell proceeds. These temperature 
coefficients of primary cells are, however, 
not usually very great; the amount of 
heat energy generated in the one, or the 
amount used up in the other, being com- 
paratively small. 

We may say, then, in general, that the 
chief source of the electrical energy which 
appears in the well-known forms of pri- 
inary cells, is the chemical energy of the 
substances present in the cell as electrodes 
and electrolytes. Such cells may, however, 
convert some of the chemical energy into 
heat energy which escapes, or may take up 
heat energy from surrounding objects and 
convert it into electrical energy. 

CONCLUSION. 
In the preceding chapters we saw how 


the laws of gas-pressure apply to the os- 
motic pressure of solutions, we traced 
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the rise of the theory of electrolytic dis- 
sociation and made a few applications of 
it to chemical problems. In the subse- 
quent chapters I have endeavored to show 
how these two epoch-making generaliza- 
tions have been applied, especially to elec- 
trochemical problems. Light has been 
thrown, by means of the theory of electro- 
lytic dissociation, on the whole subject of 
electrolysis and the electrolytic decomposi- 
tion of substances in solution. Before 
this theory was proposed our knowledge 
was limited mainly to the facts, and such 
generalizations as had been reached, while 
they may in some cases have contained an 
element of truth, were entirely insufficient 
and unsatisfactory. 

The relation between our theory and the 
velocities with which the ions move, is too 
obvious to call for any comment. 

Since the conducting power of an 
electrolyte is due entirely to the ions which 
are present, new light has been thrown on 
this entire field by the theory of ions. In- 
deed, some of the most interesting appli- 
cations of the conductivity of electrolytes 
have had to do, directly or indirectly, with 
the determination of the amount of disso- 
ciation of the substance which conducted 
the current. The relation between disso- 
ciation and dilution of the solution has 
always been, and is still, of more than the 
average interest ; and the dissociating pow- 
er of different solvents is a problem of 
great importance, about which our knowl- 
edge is, in many cases, still scarcely more 
than qualitative. It is obvious that all such 
questions have been opened up by the 
theory of electrolytic dissociation. 

When we come to the calculation of the 
clectromotive force of elements, we see 
what the two great generalizations which 
form the foundation of these papers, have 
done. This most important chapter of 
electrochemistry has been created since 
these generalizations were reached, and as 
the direct result of their application. We 
can now interpret, in terms of them, the 
action of the primary cell, and have an 
insight, for the first time, into what takes 
place in the battery, which was discovered 
by Volta more than a century ago. 

These are but relatively few of the ap- 
plications of these generalizations to elec- 
trochemical problems. If we were to in- 
quire into their applications in other di- 
rections, we should find that they are just 
as numerous and important. The whole 
science of the new physical chemistry, 
which has grown up im the last fifteen 
years, centres around these generalizations; 
and more has been done in this period to 
place chemistry upon an exact mathemati- 
cal basis, and to correlate it with the only 
exact science, physics, than was accom- 
plished before this time in the whole his- 
tory of the science. To follow any farther 
this line of thought would lead us beyond 
the scope of these paper chapters, and 
must be left to the student of the whole 
field of physical chemistry, of which elec- 
trochemistry is only a part, but an im- 
portant part. 
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ELECTRIC RAILWAY APPARATUS. 


BY ERNST J. BERG. 
(Concluded.) 
To illustrate more fully the characteris- 
tics of the two types of motors, the fol- 
lowing instance is considered, although 
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it necessarily introduces some questions 
slightly outside of the scope of the paper. 

A double track road with 27 stations is 
supplied power from a station located a dis- 
tance from the tracks. Eight trains are 
running in each direction, which cover the 
entire distance in 52 minutes. 

Weight of loaded train, including loco- 
motive, equals 180 tons (2,000 pounds). 

Weight on driving wheels equals 50 tons. 

Thus maximum drawbar pull at 25 per 
cent of weight equals 25,000 pounds. 

Which corresponds to a maximum accel- 
eration of two feet per second. 

Distance of run is 2,560 feet. 

Schedule speed, 15 miles per hour. 

Maximum speed, 27 miles per hour. 

Total distance is covered in 95.5 seconds, 
20 seconds allowed for stops at each station. 

No appreciable grades exist and effect of 
curves is negligible. 

The three systems considered are: 

a. The standard direct-current railway 
system, with series parallel control of the 
motors. 

b. Three-phase induction motor system, 
with rheostatic control. 

c. Three-phase induction motor system 
with concatenated control in accelerating as 
well as braking. l 

Obviously when running at uniform 


and maximum speed one system offers no 
advantage over any other in energy con- 
sumption, assuming same efficiency of 
the motors (which is very nearly the 
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case), while the volt-amperes taken by the 
motors are about 20 per cent greater with 
the alternating-current system (running 
at relatively light load). 

While braking, the use of either of the 
first-mentioned systems is immaterial, 
since no returnof pow- 
er can take place, 
but the third, that 
with concatenated con- 
trol, offers some ad- 
vantage in returning 
power, which, howev- 
er, is practically off- 
set by the large cur- 
rent taken, and the 
complication of con- 
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trol and design of 
motor. 

While accelerating, 
however, marked dif- 
ferences exist in the 
three systems, there- 
fore the choice of 
one or the other is 
largely dependent up- 
on the relative time 
of accelerating, run- 
ning at uniform 
speed, and braking. 
Since, furthermore, 
the power required 
with any particular 
svstom depends up- 
on the method of ac- 
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curve shows the conditions with rheostatic 
control, and the other with concatenated 
control in accelerating as well as braking. 
These two curves will be referred to as 
the alternating-current runs in the dis- 
cussion following. 

In Fig. 3 are given two runs with 
rheostatic control, both of which take 
more power than the corresponding run 
in Fig. 2, and are given merely to show 
that with widely different methods of run- 
ning, the power does not vary more than 
five per cent. 

In Fig. 4 are given two different runs 
in which concatenated control is used. 
These seem not so favorable as those in 
Fig. 2, therefore they are not referred to 
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So, for instance, in Fig. 1 are given 
three runs with direct-current motors. 
Of these, Nos. 1 and 3 require more 
power than No. 2, therefore No. 2 run is 
referred to as the direct-current motor 
run in the discussion following. 

In Fig. 2 are given what is considered 
the best alternating-current runs. One 


later except in the general table given 
below. The chief object of including 
them is to show the merits of coasting 
with concatenated motors. As should be 
expected, if the motors are connected in 
concatenation, when accelerating only, it 
is advisable to go up to as high speed as 
possible, and then coast without running 
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at constant speed, whereas if power is re- 
turned by concatenation it is advisable to 
maintain the maximum speed until time 
of braking. 

So, for instance, the least average 
power taken per run is found if the cars 
are not permitted to coast, but accelerated 
and retarded in concatenation, which 
power is only 15 per cent more than the 
least direct-current power. The apparent 
power is, however, 2.4 times as great. In 
view of this very large apparent power 
this method is not the most favorable, 
but that given in Fig. 2 is preferable. 

The important results of the various 
runs are shown in the table given below, 
which undoubtedly is more comprehensive 
than the diagrams for a superficial in- 
vestigation. 

Columns A, B and C are most important, 
and show the conditions of the best runs. 
Upon the constants given there and the cor- 
responding curves the rest of the investi- 
gation is based. 

Columns D and E show two direct-current 
runs at different gear ratios. 

Columns F and G show two runs with 
rheostatic control only. 

Columns H, I and J show three runs with 
concatenated control in accelerating only. 

Columns K and L show two runs with con- 
catenated control in braking as well as in 
accelerating. 

In going over the matter in more detail 
are considered the direct-current run as 
shown in heavy lines in Fig. 1, and in Col- 
umn A, and tbe alternating-current runs, 
with rheostatic and concatenated control as 
shown, Fig. 2, and Columns B and C. 


ELECTRICAL REVIEW 407 


gives the direct-current motor curves, not the relations at the substations and 
Fig. 6 the alternating-current motor power-house, as will be seen later. 
curves, and Fig. 7 curves of the same Power is supplied to four substations 
motors in concaten- 
ation. No special 
curves are given for 
this latter motor when 
used as a generator 
to return power, since 
it is essentially the - 
same as when used ” ” 
as a motor. | 
To sum up the re- | 
sults, it is found from 
the various methods ¿ 
of running trains, 2 
first, that under ap- : 
parently the most #* 
favorable as well as 
average conditions 
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The characteristic curves of the motors 
are shown in Figs. 5, 6 and 7. Fig. 5 


however, be borne in mind that these stations (average 17,100 feet) as 0.09 
values refer to power input at the motors, ohm and the corresponding résistance of 


408 


copper as 0.159 ohm, or a total resistance 
of 0.25 ohm. 

Each substation has three 650-kilowatt 
converters (one as spare) and ten 240- 
kilowatt transformers. The high-poten- 


tial lines consist of two cables No. 00 
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Kilo- 
watts 
Average load on the generating sta- / 
tHon IB. reisene a ee eee 3,040 
Maximum load on the generating sta- 
tion IS eoon e A 4,400 


This brings the average actual load on a 
rotary converter to 832 kilowatts. 
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respectively for the longer and shorter dis- 
tances. 

The generating station has five 1,800- 
kilowatt three-phase 11,500-volt gener- 
ators and five 1,700-kilowatt steam en- 
gines. 
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B. & S. (one of which is spare) for each 
of the two distant stations and two cables 
No. 3 B. & ». for the two nearer stations. 

Distance between substations equals 
17,100 feet. 

The transformers have two per cent 
I. R. loss and one per cent core loss. The 
converter has 94 per cent efficiency over 
considerable range of loads. The gener- 
ating station has four 1,600-kilowatt 
generators (one as spare) and engines. 

Referring to Fig. 8 we find that neglect- 
ing losses, 


Kilo- 
watts 

Average load in kilowatts on one sub- 
station 18.......-- cess cree e eee eeee 760 


aefggu GC DH= A.C. K.V.A. INPUT | NO RUN AT CONSTANT 
oirnipu-Ge FH= A.C. POWER 'NPUT - NO RUN ji 


Maximum load on rotary converter.... 1,910 
Average load on generating station.... 3,650 
Maximum load on generating station.. 5,650 

The converters run at 64 per cent load at 
average load; the converters run at 146 per 
cent load at maximum load. 

The generators run at 76 per cent load at 
average load; the generators run at 118 per 
cent load at maximum load. 

(b) Alternating-current motors with 
rheostatic control—The motors are sup- 
plied power from four substations at an 
average potential of 3,000 volts over two 
sets of three-trolley wires, No. 00 B. & S. 
(interconnected). Each substation has 
four 700-kilowatt transformers (one to 
spare). The high-potential lines are two 
sets of No, 00 B, & S, and No. ? B. & S. 


AMPERES 


Fic, 5. 


From the load diagrams, Figs. 9 and 
10, is found that neglecting losses, 


Kilo- 
watts 
Average power on substation is.....-- 1,290 
Average K. V. A. on substation is..... 1,515 
Maximum power on substation is....-- 2,300 


Maximum K. V. A. on substation is... 2,800 
Average power, generating station is.. 5,150 
Average K. V. A., generating station is. 6,060 
Maximum power, generating station is. 7,100 
Maximum K. V. A., generating station is. 8,300 
This gives an average K. W. output of 

power station..........sesecesese»" 
This gives an average K. V. A. output 

of power station..........ssees...> 6,500 
This gives maximum K. W. output of 

power station.............0eeeeee? 
This gives maximum K. V. A. output 


of power station...........css setts 8.880 


5,600 


7,180 
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The generators will run at 90 per cent load 
at average load; the generators will run at 
123 per cent load at maximum load. 

The engines will run at 92 per cent load 
at average load; the engines will run at 126 
per cent load at maximum load. 


(c) Alternating-current motors, con- 
catenated control—The secondary net- 
work is laid out as in previous case, but 
the high-potential lines are duplicate sets 
of No. 000 B. & S. and two No. 000 
B. & S. cables in multiple for the shorter 
and longer distances respectively. 

Each of the four substations has four 
800-kilowatt transformers. The power 
station has five 2,000-kilowatt generators 
and five 1,700-kilowatt engines. 

From the 1oad diagram, Figs. 11 and 
12, is found that neglecting all losses, 


Kilo 
watta 
Average power on substation is....... 948 
Average K. V. A. on substation is..... 1,660 


PP. EF Fig 

| | ENcy 
70 a - 70} — 
60 Š = + > SS 2 60 
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CHARACTERISTIC CURVES 


20|] OF ALTERNATING CURRENT MOTOR 20 
NOT INCLUDING GEAR LOSS. 


CHARACTERISTIC CURVES 
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Complete steam equipment, including in- 
stallation, $75 per kilowatt. 

High-potential generators, switchboards 
and instruments, $26 per kilowatt. 

Rotary converter substations and appara- 
tus, $40 per kilowatt. 

Transformers (700 kilowatts) $4.50 per 
kilowatt. 

Direct-current electric locomotive com- 
plete, $15,000. 

Alternating-current electric locomotive 
complete, $19,000. 

Passenger coaches (70 seats), $4,500. 


7- 4—} - | io 


10 , 10| OF EACH OF 2 MOTORS IN 
R E | Ai | | a CONCATENATION, ` | 
0 ~~ 4007 50U CW 700 H.P. % T0800 : 
Fie. 6. Fia. 7. 
Maximum power on substation is..... 2,000 High-potential cables (10,000-volt), No. 000 


Maximum K. V. A. on substation is... 3,500 
Average power on generating station is 3,800 
Average K.V.A. on generating station is 6,650 
Maximum power on generating sta- 

tión 18s oan etectta totes Cees 6,000 
Maximum K. V. A. on generating sta- 

tión 18s ic hee sees Poe ee Se 10,000 
This gives an average K. W. output of 

power Station...........6..-ee eens 4,170 
This gives an average K. V. A. output 

of power station.............-.56-- 6,850 
This gives a maximum K. W. output of 

power station.............ee ee eeees 6,000 
This gives a maximum K. V. A. output 

of power station...............-.- 10,000 

The generators will run at 85 per cent load 
at average load; the generators will run at 
125 per cent load at maximum load. 

The engines will run at 75 per cent load 
at average load; the engines will run at 107 
per cent load at maximum load. 


The selling prices of the various items 
referred to are assumed as follows: 


B. & S., $1,060 per 1,000 feet. 

High-potential cables (10,000-volt), No. 00 
B. & S., $930 per 1,000 feet. 

High-potential cables (10,000-volt), No. 0 
B. & S., $840 per 1,000 feet. 

High-potential cables (10,000-volt), No. 1 
B. & S., $710 per 1,000 feet. 

High-potential cables (10,000-volt) No. 2 
B. & S., $650 per 1,000 feet. 

High-potential cables (10,000-volt), No. 2 
b. & S., $600 per 1,000 feet. 

Copper, $0.186 per pound. 

Direct-current trolley construction, $900 
per mile. 

Alternating-current trolley construction, 
$1,200 per mile. 

Eighty-five-pound rails, per ton, $26. 

Track construction, $500 per mile. 


EXPENSES OF INSTALLATION AND AMOUNT 
POWER REQUIRED. 


a. Continuous-current motors, with series 
parallel control. 


20 A 


b. Alternating-current motors, with rheo- 
static current. 

c. Alternating-current motors, with con- 
catenated control. 
Power-house steam a. b. C. 

equipment ..... $480,000 $600,000 $525,000 
Power -house elec- 

trical equipment 166,000 234,000 260,000 


` $646,000 $834,000 $785,000 
Rotary converter 
station ......... $312,000 


TOTAL LOAD; AVG. 3040 K. W. “| 
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LOAD DIAGRAM. 
0.C. MOTOR; BER-PARALLEL CONTROL. 
LOGSES NOT INCLUDED. 


Fig. 8. 


Transformers .... 


$50,500 $57,500 


$312,000 $50,500 $57,500 
Seventeen locomo- 
tives, complete. .$225,000 $322,000 $322,000 
Sixty-eight passen- 
ger coaches..... 306,000 306,000 306,000 


$531,000 $628,000 $628,000 

Cables, duplicate..$157.000 $172,000 $366,000 
Trolley and feeder 

copper ........ 49,000 


$206,000 $203,000 $397,000 

Track construct'n.$109,000 $109,000 $109,000 
Trolley construc- 

tion ger ccte es a es 23,400 31,200 31,200 


31,000 31,000 


$132,400 $140,200 $140,200 


Total cost. .$1,857,000 $1,856,000 $2,008, ong 
Average kilowatt pow- 


er required........ 3,650 5,600 4,170 
Kilowatt average loss. 600 440 380 
Percentage loss...... 16.4 7.8 9.1 
Percentage of direct- 

current power. ~e. 100 153 114 
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Percentage cost of di- 
rect-current installa- 
LON ave ee EEEE 100 100 107 


It is thus apparent in this particular 
instance, which is fairly representative for 
heavy urban work, that the direct-current 
system offers decided advantages in econ- 
omy if installed at the same price as the 
alternating-current system, and that the 
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same cconomy can not be obtained with 
alternating current, no matter at which 
cost; furthermore, that the alternating- 
current system with concatenated control 
is preferable to that with rheostatic con- 
trol. It must, however, be borne in mind 
that for an actual installation, practical 
conditions might warrant different amount 
of machinery and different units, and that 
allowances must be made for sharp turns, 
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grades, etc., and that the prices given are 
somewhat arbitrary. The three systems 
are, however, placed on as nearly as pos- 
sible the same footing, so that the com- 
parison should be fair, even if the actual 
cost of the installation is considerably dif- 
ferent. 

To conclude, it might be stated that 
due to the favorable characteristics of the 
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direct-current railway motor and the 
rotary converters, compared with the 
alternating-current motor for this class of 
work, very few propositions warrant the use 
of the alternating current throughout. In- 
deed, there is no question that the stand 
taken by the American engineers in this 
matter in recommending rotarv-converter 
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systems almost exclusively is correct and 
warranted by considerations of economy 
and first cost, no matter what the adverse 
criticisms have been of late. There is 
undoubtedly a field for alternating-cur- 
rent motors, but it is strictly limited to 
long-distance schemes with very few stops, 
or to mountain roads. 
ad 

The nut-cracking industry gives en- 
ployment to a considerable number of 


CONCAT. "CON TROL 


tt 


300 
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persons in St. Louis, Mo., there being 
three plants in the city. Electricity is 
used to drive the nut-crackers, cach nut 
being fed individually into the crusher. 
The nuts are winnowed by an air blast 
after the shells have been cracked, and the 
meats are taken from the crushed shells 
by hand, women and girls being employed 
for this part of the work. 
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Copper Smelting in Central Asia. 


During his travels through Asia, Dr. 
Futterer saw some of the primitive copper 
smelting places, which he describes in his 
book, says the trade journals’ Review. 
Near Tschadurkul there are vast forests 
which are utilized by the natives for smelt- 
ing copper ore obtained from the Kasch- 
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garian Mountains. The arrangements for 
this process are simple. In front of a clay 
hut are a number of furnaces, which are 
connected with bellows in the interior of 
the hut by an earthen pipe. The furnaces 
are filled with ore and charcoal up to the 
height of the tube, and covered up with 
clay, only leaving a small opening for the 
escape of smoke. The bellows consist of 
skins stitched together, open at one end, 
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and are worked with two sticks. At the 
back of these furnaces or smelting 
troughs sits a man who attends contin- 
ually to two bellows. When ready, the 
molten mass is run out, after a part of 
the furnace front is broken away, and the 
copper separates from the slag. In places 
where timber is not so plentiful, roots are 
often dug up for fuel. 


- 
= 


ts Lu? 
a ela’ 


\ 
Do yte 
D an 


ÀT if 


October 5. 1901 


Electrical 
Patents 


A rather novel idea in the line of in- 
sulators has been devised by Henry D. 
Murdock, of Pittsburgh, Pa. He pro- 
vides a series of insulator blocks having 
transverse horizontal grooves in their op- 
posing faces, these grooves being of differ- 
ent sizes to accommodate different thick- 
nesses of wires. Each block is made of 


ADJUSTABLE INSULATOR. 


two sections, connected by a vertical bolt 
which also forms the means for securing 
the block to the support. This support is 
in the form of a base having a vertical 
slot through which are passed the holding 
bolts of the insulators, so that said insu- 
lators may be moved toward or from eaeh 
other and thus adjusted to receive the dif- 
ferent kinds of wire. This arrangement 
is exceedingly simple, and forms a rigid 
support which will carry several gauges of 
wire. As many blocks can be employed as 
desired, the grooves in the opposite sides 
forming sockets to receive the wire. 

In a new drv battery devised by Henry 


Dry BATTERY. 
Splitdorf, of New York, the zinc element 
is slit longitudinally and is placed in a 
case comprising inner and outer concen- 
tric paper shells, between which is placed 
a packing consisting of a mixture of paraf- 
fin and resin. By this construction the 
electrolyte has access to the outer as well 
as the inner surface of the electrodes, 
while the packing prevents the fluid from 
reaching the outermost shell. The casing 
will, therefore, always remain dry and in- 
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tact, While the life of the battery is great- 
lv increased. 

Mr. George H. Condict has patented a 
system and apparatus for loading and un- 
loading storage batteries from motor vehi- 
cles. The patent has been assigned to the 
Electric Vehicle Company, of New York 
city. The object of the present invention 
relates to mechanical means for placing 
the vehicle to be loaded or unloaded in a 
definite predetermined position with re- 
spect to the loading apparatus, this posi- 
tioning, or “centring,” of the vehicle being 
accomplished through mechanism substan- 
tially as follows: The vehicle preferably 
used in connection with the svstem is pro- 
vided with a battery box which opens at 
the ends and carries the batteries in a 


tray, removable therefrom, in a horizontal 
plane. Immediately adjacent to the rear 
end of the loading table, where the open 
end of the battery box upon the vehicle is 
located, is a transfer table which extends 
at right angles to the loading table and 
is greater in length than the width of the 
table and the vehicle upon it. At one or 
both sides of the loading table are hy- 
draulic rams, which, when extended, en- 
gage and press latterly against the hubs 
of the vehicle and move both it and the 
table until the vehicle is in a predeter- 
mined position with respect to the trans- 
fer table. Other hydraulic rams are pro- 
vided below the loading table and project 
upward through openings therein, and 
when the vehicle has been centred by the 
side rams the vertically moving rams are 
brought into action to slightly raise the 
vehicle until the battery box thereof is in 
a proper horizontal plane with respect to 
the transfer table. The transfer table is 
provided with a traveling chain or chains, 
upon which are secured carriers. The 
chains are propelled in either direction 
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by a suitable motor, and automatic stops 
are provided, which are arranged to hold 
the chains at predetermined points. The 
storage batteries to be handled are con- 
tained in trays of substantially uniform 
size, and the carriers upon the chains are 
spaced to receive and hold the trays of bat- 
teries (the loads) between them. The auto- 
matic catches are so placed as to engage the 
chains when the tray of storage batteries 
is directly opposite to the battery box of 
the vehicle to be loaded, and conversely a 
set of carriers opposite to the battery box 
to be unloaded. A hydraulic ram is lo- 
cated on the side of the transfer table 
opposite to the battery box upon the vehicle 
when the latter is in position and is adapt- 
ed to thrust a tray of batteries from the 
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transfer table into the battery box on the 
vehicle or to draw a tray of batteries from 
the vehicle onto the transfer table between 
the carriers upon the traveling chains, 
which have previously been positioned to 
receive it. When the vehicle has been 
loaded the side rams are withdrawn and 
the elevating rams are lowered, when the 
vehicle is run off the table, which then 
automatically centres itself, ready for 
future use. 
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The Electric Arc Under Water. 


It has been shown by experiment that 
an electric arc can be employed under 
water for fusing metal, says the London 
Electrical Engineer. ‘The intense heat 
turns the water surrounding the arc into 
steam, thus forming an insulating cushion 
of vapor. In view of this state of things, 
the suggestion seems common sense that 
with proper apparatus the electric are 
could be employed by divers for quickly 
cutting through large chain cables or iron 
plates under water. 
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THE RELATION OF ELECTRIC LIGHT 
COMPANIES TO MUNICIPALITIES 
FROM A LEGAL STANDPOINT.* 


BY D. L. GASKILL. 


— 


In the short time that has been al- 
lotted to me for the reading of a paper 
before this association, it is impos=ible 
to discuss at any great length the varions 
relations that exist between mumcipali- 
ties and electric lighting companies from 
a legal standpoint, and it is especially 
short for such consideration when we find 
that in order to consider the legal re- 
lations of these two great factors m 
municipal government, that it is neces- 
sary to speak of the business and public 
relations as well as those pertaining to a 
legal nature. ‘There is scarcely an act 
performed by the companies that does 
not bring out these relations connected 
in some way with the municipality, both 
legal business and public. Our corpora- 
tions being created by law with powers 
of action limited by our charters on the 
one hand, and the enactment of the legis- 
lature and municipality on the other, we 
‘find the importance and the great diff- 
culty of cultivating such relations as 
will secure to each pleasant and profit- 
able communication. When we consider 
the dearth or absence of just and equita- 
ble laws that would define the different 
relations between these two great parties 
and that would govern their legal re- 
lations, it is well to remember the old 
adage that “Rome was not built in a 
day.” That 20 years ago the practical 
form of this mighty element which forms 
the basis of our business was still hid 
secluded in nature's storehouse waiting 
for skillful hands to unlock the door of 
its usefulness. As the progress of in- 
vention advanced at electrical speed, the 
enactment of laws to regulate the re- 
lations between the customer and pro- 
ducer did not keep pace at the same rate. 
During these years, and especially the 
early ones, we encountered opposition, 
rivalry and ignorance on the one hand, 
and possibly too much greed and disre- 
gards to the rights of the public on the 
other. This not only hindered the enact- 
ment of such laws as would justly and 
clearly define our relations, but created 
a spirit of animosity which we are now 
having difficulty in some cases in meet- 
ing. I do not hesitate to say that within 
a half century from now, and possibly 
sooner, when ourselves and our plants will 
possibly have gone out of existence or 
passed into wiser hands, our laws will be 
so framed and our relations with the pub- 


* Selections from a paper read before the Ohio Electric 
Light Association, August 22, 1901. 
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lic so regulated, as to meet the wants of 
the companies and the wishes of the peo- 
ple, and the troubles of to-day will exist 
only as history and possibly be forgotten. 
As you no doubt well know, the powers 
granted to municipalities are purely 
statutory; that is, they have no power to 
maintain relations with electric lighting 
companies save and except as given to 
them by the legislature, and the same 
may be said of the electric lighting com- 
panies being creatures of the law; we 
have no unlimited powers, save as the 
legislature may determine them. This 
being the case, the object for which we 
are incorporated must be stated in no un- 
certain terms in our charters, and from 
this legal foundation of our existence 
must emanate all the powers, express or 
implied, that we can exercise. 

The lawyer’s ready expedient of calling 
upon the common law from out the dusty 
shelves of legal lore does not avail him 
in fixing relations between municipali- 
ties and clectric lighting companies. 

For the purpose of this paper, I de- 
sire to consider these relations under four 
titles: franchises, contracts for lighting, 
private lighting, and rights of way on 
public streets as affecting private prop- 
erty. 

While the legislature gave to the elec- 
tric lighting companies the power to exist, 
or rather created them, the municipality 
gives us the power to exist by the fran- 
chise that it grants to us to use the pub- 
lic ways for carrying on our business. 
Necessarily compelled to use these high- 
ways in getting to our customers, the 
right of such use becomes very essen- 
tial to the proper conduct of our busi- 
ness. This privilege or franchise is more 
than an ordinary contract, each of the 
parties granting and receiving the same, 
assuming duties not too well defined as 
yet, but being constantly called into ques- 
tion. On our part, we assume that the 
use of the highways shall not infringe 
or obstruct the public from the use for 
which they were intended. It is well to 
remember this point, for in no instance 
when the question of the right of the 
electric lighting companies of the streets 
for their purpose came in conflict with 
the use of the streets by the public for 
highway purposes, have the courts hesi- 
tated in ruling against the electric light- 
ing companies. Our use for this purpose 
can go only as far as is necessary for our 
public use; that is, carrying our product 
to the public. We further, in accepting 
a franchise, agree that the rights of pri- 
vate property in such street shall not be 
disturbed or interfered with only so far 
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as it may be necessary to serve the public 
by our lines. We further agree, and are 
compelled by statute to observe the rights 
of the pre-existing franchises, of which 
there can be none exclusively granted. And 
when our rights under such franchise, 
either by expiration of the limitation of 
time for which they have granted or by 
degree of the court because of forfeiture, 
have ended, to remove our lines and leave 
the streets in safe and suitable condition. 
We further agree in accepting a fran- 
chise, to give the public such safe and 
reasonable and uninterrupted service as 
the needs of its people and the state of 
invention and improvement of business 
will reasonably warrant. 

The municipality on its part, in grant- 
ing such franchise, is bound to protect 
the company in its use of the highways, 
and to refrain from enacting laws which 
will not permit the proper conduct of the 
business in dealing with the public, or 
that will prevent the corporation from 
carrying out the objects for which it was 
created. 

The troubles which we have encoun- 
tered in our short existence have not, as 
a rule, grown out of the franchises, but 
I would strongly advise the getting of 
long franchises from the municipalities, 
if possible, perpetual, if they are willing 
to grant them, as it is very inconvenient 
when your franchise is about expired to 
find you have an antagonistic munic- 
ipality with the alternative of either get- 
ting the franchise or being compelled to 
remove your property from the public 
highways. Another provision which 
should be inserted in every franchise 1s 
to provide that accident or reasonable 
interruption of the service shall not abro- 
gate the rights created thereunder. Be- 
ing private corporations, assuming and 
taking unto ourselves public powers, we 
are compelled to furnish uninterrupted 
service under such reasonable require- 
ments as fair management and reason- 
able conditions will warrant, but there 
have been instances where this has been 
taken advantage of by unfair munic- 
ipalities, and franchises sought to be re- 
voked or disregarded for want of a clear 
understanding of the terms of the grant. 

ELECTRIC LIGHTING CONTRACTS. 

In most of the cities of our state, and 
I would say with over 90 per cent of our 
companies, the municipality is the largest 
consumer of our product and one whose 
business we must have in order to earn 
expenses of operation. The truth of this 
statement is only too evident when the 
disease of municipal ownership begins to 
affect a municipality. Tf a business man 
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was entirely dependent upon the trade of 
one customer to enable him to operate his 
business in a successful way, I believe I 
state a commercial axiom when I say that 
his greatest efforts should be concentrated 
upon his desire to please that particular 
customer. The importance of having 
good business relations with such a cus- 
tomer becomes apparent at once. It is evi- 
dent to all of us that there exists in every 
community a spirit of animosity and hos- 
tility toward public service corporations. 
Sometimes this spirit is latent and we are 
enabled, by careful dealing, to keep it at 
the minimum, but sometimes it is active, 
and when the latter is the case, I believe 
you will agree with me that the troubles 
of the electric lighting manager increase 
and multiply at a very rapid rate. I am 
not sure but that in some instances com- 
panies are, in a measure, responsible for 
this feeling. Frequent disregard of the 
spirit and terms of the contract, neglect 
to rectify mistakes and to pay close atten- 
tion to complaints, usurping privileges 
which the franchise does not grant, and 
failure sometimes to realize the public 
nature of our business, are some of the 
things that tend to engender and increase 
this spirit of hostility toward our corpora- 
tions and destroy public confidence in our 
business. It may be said that these 
troubles arising are business rather than 
legal, but the dividing line between these 
relations is so close and indistinct, that in 
the test of legal relation or rights it will 
be found that the performance of duties 
incumbent upon us from business relations 
will go far to establish our legal position. 
A well-performed contract is generally a 
good contract, and when a court of equity 
is called upon to interpret and weigh the 
differences between the municipality and 
the electric lighting company, the one 
whose hands are whitest, from an equita- 
ble stantpoint, will have the advantage in 
the determination of the issues. 

Disregard of complaints, unequal 
charges, interrupted and poor service, are 
handicaps in pleading for favors at the 
hand of a just and unbiased tribunal. 
Do not understand me that I am criticis- 
ing our companies in allowing the munici- 
pality to go free from complaints, but 
these duties on the part of the companies 
go so far to regulate the relations of these 
parties and enter so largely into the legal 
determination of their rights that I deem 
it is proper that we should understand our 
duties clearly and be in position to put the 
municipality in the blame, should such 
occasion arise. 

Municipalities, on their part, have, 
no doubt, more often sinned than have 
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the companies. If we could deal with 
the same parties at the termination 
or during the existence of our con- 
tracts that we do when we make them, 
we would have less trouble, but, as a rule, 
the governing bodies change. Men who 
know nothing of the terms of the con- 
tract save and except what they may have 
carelessly read from time to time, under- 
take to interpret and regulate the duties 
of the city in relation to the company 
upon these contracts, and I believe that 
it is the experience of every company here 
that municipalities, as a rule, endeavor to 
over-reach the terms of the contract and 
exact greater requirements after the con- 
tract has continued in force for some time, 
than they do at the start. The worst 
trouble that we experienced during our 
existence in meeting the wishes of the 
municipal bodies is the disregard of the 
public in the property rights of the elec- 
tric lighting company. The building of 
a plant in a city where the city’s business 
is necessary for its existence, creates a 
moral right upon the municipality either 
to patronize such company, or, if it decides 
to enter into the business of lighting itself, 
purchase that plant at its reasonably fair 
worth. I am sorry to say that this moral 
right has not as vet been fully developed 
in the minds of our governing bodies. 
The legislature will some day pass a 
law which will require this purchase at a 
fair valuation, but as yet we are com- 
pelled to be at the mercy of the public in 
this regard and have absolutely no redress 
should we be unable to influence public 
opinion in our direction sufficiently to 
counteract the desire of municipal owner- 
ship. Our position, when the city breaks 
over the terms of the contract, is not a 
comfortable one. While we may appeal to 
the courts for protection, and the city 
may be compelled to carry out the legal 
terms of its contract, it is not only ex- 
pensive for us to do so, but it intensifies 
and engenders this feeling of public hos- 
tility which is so detrimental in conduct- 
ing an electric lighting corporation. The 
terms of the contracts with the munici- 
palities should be clear and should 
specifically define those points which are 
most likely to arise in controversy later. 
The definition of the number of watts to 
be furnished per lamp, the right to repair 
in reasonable time in case of stoppage or 
accident, the defining of the authority of 
the city in locating poles and lamps, and 
providing for compensation after once 
located and then changed by the city, the 
regulation of the prices to be charged the 
public for lighting, the provision for the 
purchase by the city in case the city desires 
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to make such purchase, the provision of how 
long and how often street lights are to be 
operated, and the provision giving the 
company power to change systems and 
make such changes in lines as are required 
to meet the wants of such systems—all 
these and more should be clearly defined, 
leaving no loophole for misunderstanding 


or trouble. 
PRIVATE LIGHTING. 


It is unnecessary to say much in regard 
to private lighting save and except that 
the requirements as to uninterrupted 
service are good with private as well as 
public lighting. As a rule, the demands 
as made by your customers will fix the 
conduct of the company in this regard 
and as a company furnishes good service 
or poor service, so will its receipts in- 
crease or diminish. The prices of pri- 
vate lighting can, of course, not exceed 
the maxium as laid down in the agreement 
of the city, and I believe in the majority 
of cases the prices are considerably below 
that fixed by our contracts. 

The use of public ways by the com- 
panies has of late been much brought 
into controversy largely through the tele- 
phone companies. 

T do not know by what mental reason- 
ing managers of telephone companies ar- 
rive at their conclusions on the right to 
use public ways, but if the situation in 
other parts of the state exists as it does 
in the part from whence I come, the 
troubles that the electric lighting com- 
panies are to have in the future have 
been largely brought about by the total. 
disregard of the rights of both public 
and private property in the erecting of 
the lines of the telephone companies. 
This usurpation of power has brought 
several decisions of late governing the 
use of streets for such purposes. The 
electric lighting companies come into con- 
flict with it most frequently upon trim- 
ming trees, and it is wonderful the ten- 
acity of the property owner and his great 
love which he manifests toward the trees 
in front of his premises when an electric 
lighting company comes in sight with 
the intention of erecting a line along his 
premises. Dead limbs become objects of 
adoration, and unsightly trees beings of 
worship. Of late there has been some 
decisions against telephone companies 
in this regard, but the trend of authori- 
tics can be summed up that where it is 
necessary to trim trees reasonably for the 
purpose of conveying wires for the con- 
ducting of electricity, the company has a 
right so to do. As to how far it is neces- 
sary is, of course, a question of fact which 
it would require a jury to determine, but 
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the trend of authorities is in favor of the 
companies in this regard. 

Under the head of franchises I stated 
the conditions that are required on the 
part of the company to be performed in 
using the public highways. In so doing 
it is always well to remember that the 
public have rights which the companies 
must recognize, and that when the use of 
streets for highway purposes is interfered 
with by the company, the courts will not 
sustain the company in such use. In ex- 
ercising the powers that are granted to 
us by law, both legislative and municipal, 
we should remember these fundamental 
points, that our powers to get from our 
charters and all other powers that we 
exercise are either expressed in these 
charters or implied as being incidental 
to corporate existence or necessary and 
proper in order to exercise the powers 
expressly conferred. An example of 
this can be found on the right to make 
ways for our lines, as in trimming trees, 
etc., as I stated. The right to purchase 
land for purposes of extension, the right 
to loan money from the sinking fund nn- 
til it is needed for the purposes for which 
it was created, the right to make any 
contract that is reasonably necessary or 
proper for carrying out the powers ex- 
pressly or impliedly confirmed by our 
charters. 

There are some things that we can 
not do. Among these, we have no power 
to subscribe and hold stock in another 
corporation, but we may in good faith 
take and hold such stock as a pledge or 
collateral for a loan or debt. We have 
generally no power to take our own stock 
either for re-selling it or for the purpose 
of retiring it, although we may hold it 
as collateral for a loan from a debt of a 
stockholder. The presumption is always 
that the contracts of a company are 
within its powers, and the burden of 
proof is on the party attacking to show 
that they are not. I trust that before 
many meetings of this association shall 
take place that we may have a better 
definition of the relations between 
municipality and electric lighting com- 
panies from the hand of our legislature. 
We need laws governing municipal own- 
ership, governing powers of both city 
and companies for making contracts for 
public lighting, regulating use of high- 
ways and defining clearly the business 
regulations between municipalities and 
the companies, and I believe I speak 
truly when I say that this associa- 
tion is the all-important body that 
must look after the companies’ interests 
in bringing about these conditions. There 
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never was a time when it was so neces- 
sary to present a united front and good 
organization to meet the legal require- 
ments and enactments that will be up for 
consideration in the next 10 years. There 
is a need of the revision of our municipal 
laws in all things, and something look- 
ing to that end will be passed soon. 
People with all kinds of fads, fancies 
and theories are waiting to present their 
claims and asking their enactment, and 
if they should succeed our way already 
hard will be made harder, while if we 
present our needs in an intelligent man- 
ner and appeal to the good business judg- 
ment of our legislature pointing out the 
errors of the fads and theories that are 
presented, we stand an even chance at 
least of bettering our relations with our 
best customer, the municipality. 


— al 


Electrophone in England. 


The popularity of the electrophone in 
England is increasing. The London Elec- 


Fic. 1.—SYNCHRONISM INDICATOR INSTALLED AT NIAGARA FALLS. 


trophone Company has recently reduced 
its rates and now it will be possible for 
one to enjoy unlimited supplies of music, 
speeches and so forth, for less than four 
cents per day. The company intends to 
reduce its tariff from its present rate of 
$50 to $12 per annum, and there will be 
no extra charges for installing the system 
into a private house, or for maintenance. 
The company has recently introduced sev- 
eral new devices in the apparatus which 
considerably improves it. One of the most 
important is a loud-sounding receiver. 
With this device it is only necessary to turn 
the switch, and every one within the room 
in which the receiver is installed is able 
to hear. The instrument is already con- 
nected with the Grand Opera House, lead- 
ing amusement halls and churches in the 
metropolis. The company also proposes 
to introduce a traveling telephone, applic- 
able to railway carriages. 
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SYNCHRONISM AND FREQUENCY 
INDIG ATION —1.* 


——— 


BY PAUL M. LINCOLN. 


I—SYNCHRONISM INDICATOR. 


It has long been recognized that the 
operation of paralleling alternators makes 
desirable the use of some more sensitive 
method than the usual synchronizing 
lamps so extensively employed in the past, 
and which are to-day most generally used 
for indicating synchronism. ‘The obvious 
lack of sensitiveness on the part of lamps, 
when used for synchronizing, has led in 
many cases to the substitution of volt- 
meters, with a considerable improvement 
in the accuracy of the indications. There 
is still, however, much to be desired on 
the score of sensitiveness in indicating 
the point of synchronism, and this point is 
one which is becoming more and more 
important as the size of alternators be- 
come larger and their regulation stiffer. 

The synchronism indicator described in 
the folfowing pages 
is new, so far as the 
writer is aware, and 
he trusts that its 
analysis may be of 
interest to the mem- 
bers of the institute. 

Suppose a sta- 
tionary coil F has 
suspended within it 
a coil A, free to 
move about an axis 
in the planes of 
both coils and in- 
cluding a diameter 
of each. If an alter- 
nating current be 
passed through both 
coils, A will take up a position with its 
plane parallel to F. If now the currents 
in A and F be reversed with respect to 
each other, coil A will take up a position 
180 degrees from its former position. Re- 
versal of the relative directions of currents 
in A and F is equivalent to changing their 
phase relations by 180 degrees, and there- 
fore this change of 180 degrees in phase 
relations is followed by a corresponding 
change of 180 degrees in their mechanical 
relations. Suppose now that instead of re- 
versing the relative direction of currents 
in A and F, the change in phase relations 
between them be made gradually and with- 
out disturbing the current strength in 
cither coil. It is evident that when the 
phase difference between A and F reaches 
90 degrees the force between A and F will 
become reduced to zero and a movable sys- 
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tem, of which A may be made a part, is 
in condition to take up any position de- 
manded by any other force. Let a second 
member of this movable system consist of 
coil B, which may be fastened rigidly to 
coil A, with its plane 90 degrees from that 
of coil A, and the axis of A passing 
through a diameter of B. Further, sup- 
pose a current to circulate through B, 
whose difference in phase relative to that 
in A, is always 90 degrees. It is evident 
under these conditions that when the dif- 
ference in phase between A and F is 90 
degrees, the movable system will take up 
a position such that B is parallel to F, 
because the force between A and F is zero, 
and the force between B and F is a 
maximum ; similarly when the difference 
in phase between B and F is 90 degrees, A 
will be parallel to F. That is, beginning 
with a phase difference between A and F 
of 0, a phase change of 90 degrees will be 
followed by a mechanical change in the 
movable system of 90 degrees, and each 
successive change of 90 degrees in phase 
will be followed by a corresponding me- 
chanical change of 90 degrees. To in- 
vestigate the mechanical relations cor- 
responding to intermediate phase rela- 
tions, suppose the phase difference be- 
tween A and F to be 0. The force between 
A and F will then be a maximum, and that 
between B and F, 0. Now suppose a small 
change in phase between A and F to take 
place. The force between A and F be- 
comes slightly less than the maximum, 
and that between B and F becomes other 
than 0. The movable system will take up 
the position of equilibrium between forces 
on A and B, which will be somewhat in- 
termediate between A parallel to F, and 
B parallel to F. It is further evident that 
the direction of motion of the movable 
system depends upon the sign of the dif- 
ferential change, so that such a device 1s 
not only responsive to a change of phase 
between A and F, but is also responsive to 
the direction of that change. 

It may be interesting to note that quad- 
rature between A and B is not absolutely 
necessary either in the mechanical angle 
between A and B, or in the phase angle 
between their currents. So long as there 
is a displacement between A and B, both 
mechanical and electrical, the device is re- 
sponsive to phase changes between A 
and F. 

The above is a brief description of the 
principles upon which rests this new syn- 
chronism indicator. Connect coil F to a 
set of bus-bars, and coils A and B to a 
dynamo that is to be paralleled to those 
bus-bars, and in the motion of movable coils 
there is a constant index of the phase con- 
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dition of the dynamo with respect to the 
bus-bars. Fig. 1 shows a photograph of 
a synchronism indicator built on the above 
principles and installed in the power-house 
of the Niagara Falls Power Company, 
where it has been in successful operation 
for some time. This instrument is mount- 
ed on a swivel so that it can be made to 
face any one of the dynamos to be syn- 
chronized by its use. This mounting 
makes it possible for the attendant hand- 
ling the paralleling switch, as well as the 
one who controls the speed of the dynamo, 
to see the instrument, and be fully in- 
formed as to the condition of the dynamo 
with respect to synchronism. 

In the construction of the device shown 
in Fig. 1, a laminated-iron magnetic cir- 
cuit is used and the phase difference be- 
tween A and B is secured by using a non- 
inductive resistance in series with one coil, 
and an inductance in series with the other. 
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3. In regard to the third and most vital 
point, usual devices give only partial infor- 
mation, while that given by the new de- 
vice is complete not only at the point of 
synchronism, but at every other point in 
the cycle. 

The experience of the Niagara Falls 
Power Company with this new synchro- 
nizer has been most gratifying. The 
average time required to synchronize a 
dynamo has been divided by at least two, 
and the incipient welding of switch con- 
tacts which occasionally occurred with the 
old method of synchronizing, due to dyna- 
mos going in slightly out of step, has been 
entirely obviated. The switchboard at- 
tendant seems to feel, when synchronizing 
a dynamo, a degree of confidence which 
was impossible under former conditions. 

It may be of interest to derive an ex- 
pression giving at all points in the cycle 
the exact relations between mechanical and 
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It is, of course, impossible to secure 90 
degrees phase difference in this manner, 
but sufficient difference can be obtained to 
answer all practical purposes. Current is 
introduced into the armature through 
three slip rings, one of the rings being 
made to do duty for one end of both arma- 
ture windings. 

The ideal synchronizing device should 
perform three functions: 

1. It should tell the amount of differ- 
ence in frequency. 

2. It should tell whether the machine 
being synchronized is running too fast or 
too slow. 

3. It should tell the exact point of syn- 
chronism. 

Comparing the above described device 
with devices now ordinarily in use for the 
purpose of synchronizing, in regard to 
these criteria, we find: 

1. In regard to the first point, no dif- 
ference obtains. | 

2. In regard to the second point, the 
new device gives complete information, 
while ordinary devices give none. 


phase angles in such a device as is above 
described. It will also be of interest to 
determine the behavior of the device when 
the electrical and mechanical angles be- 
tween A and B are other than 90 degrees 
and other conditions to be mentioned later. 

In Fig. 2 let FF be the plane of the 
field, OA the plane of armature coil, A 
and OB the plane of armature coil B. In 
the discussion hereafter 0 will always 
represent the mechanical angle between 
FF and OA and g will always represent 
the electrical angle between their currents. 

We shall assume: 

1. That the electrical angle between the 
currents in OA and OB is 90 degrees. 

2. That the mechanical angle between 
windings of A and B is 90 degrees. 

3. That the ampere turns in A and B 
are equal. 

4. That the current in armature ele- 
ment A is in phase with its electro-motive 
torce. 

5. That the electro-motive force pro- 
duced in the armature windings by the 
field and vice versa is negligible. 


416 


6. That the electro-motive-force wave 
produced by the rotation of the armature 
in the field is a sine wave. 

7. That the waves impressed upon the 
device are sine waves. 

With these assumptions we have force 
on A as, 
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cos / x 
(11) 6=tan! r rg B 
The effect of these supersensitive and 
hypersensitive points is to cause an ac- 
celeration and retardation of the synchro- 
nizer indicator hand at certain points in 
the phase cycle even when the phase 


(L) F, = K sin 0 cos gy, and the force on B is 
(2) F, = K sin (8 + 90°) cos (gy + 90°), whence 
(3) F, = K cos sin e. 

For equilibrium F, + F, = 0, whence 
(4) sin 6 cos p = cos 0 sin p 
(5) tan 0 = + tan p 
(6) 6=+ por + (p+ 120’) 


The double signs indicate that the 
direction of rotation of 6 with respect to g 
depends upon the sine of the angle be- 
tween the two armature currents. The 
two values 180 degrees apart indicate two 
points of equilibrium in the cycle. One 
of these is evidently a point of unstable 
equilibrium. 

If now the electrical angle between the 
two armature windings is other than 90 
degrees, the above will be modified as fol- 


lows, 
Force on A is; 
(7) F, = K sin @ cos o 


and force on B is: 

(8) F,= Ksin (@+ 90°) cos (p + B) 

Where £ is the electrical angle between 

the currents in the two armature windings. 
For equilibrium: 

(9) tan @= + sin f tan p—cos B 


From this it is seen that when p = + 90°, 
and when w= 0° or 180°, 6= B — 90° 
approximately, that is, so Jong as 8 does 
not depart largelv from 90 degrees. It is 
also evident that the maximum difference 
between 6 and @ occurs close to the point 
p = 0° or 180°. 

Under these conditions, therefore, the 
maximum departure from equality be- 
tween 0 and g occurs when œ is nearly 
zero and amounts practically to the 
amount the electrical angle between the 
two armature currents departs from 90 


degrees. 
Differentiating (9) we get: 
do : cos? 6 _ cos" 0 
(10) dg ~ + sin B cost yp 


Which is an expression for the sensitive- 
ness of the device. That is, if the elec- 
trical angle is varying at a constant rate, 
the above expression gives the rate at 
which the mechanical angle varies. An 
inspection of the above expression shows 
that supersensitive and hypersensitive 
points exist on diameters at about the 
points 0 = + 45°. 

The exact points of supersensitiveness 
and hypersensitiveness are 


change is taking place at a perfectly even 
rate. ° 

If desired, however, this variation due 
to departure of electrical angle from 90 
degrees may be completely compensated 
for by adjusting the mechanical angle be- 
tween the two armature windings so that 
it is equal to the supplement of the elec- 
trical angle between their currents. Proof 
of this is as follows: 

Force on armature winding A is 


F, = K sin ô cos g 
and force on armature winding B is 
F, = K sin (6 + a) cos (0 + B) 
Where a is the mechanical angle be- 
tween the two armature windings and 
B is the electrical angle between their 


currents. 
For equilibrium 
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When equilibrium exists: 
(18) K, sin 6 cos p = K, cos 6 sin p 


(19) tan 6 = tan p 
1 
Whence l 
d 0 K, e} K: 2 
ieee 6 
(20) io K: sin? 6 + K, cos 


From this it appears that at and near 
the diameter 0°-180° the device is super- 
sensitive, and hypersensitive at and near 
the diameter + 90° to — 90°, when 
K, > K.. 

If K, > K, the supersensitive and 
hypersensitive points are reversed. It is 
further evident that supersensitive and 
hypersensitive points may be made to oc- 
cur at any desired point in the cyale by a 
combination of the methods above cited. 

For the purpose of a synchronism in- 
dicator it is usually preferable to dispense 
with any supersensitiveness at the point of 
synchronism for the reason that super- 
sensitiveness at any point tends to give the 
indicating hand a jerky motion, setting 
up vibration of the armature across the 
point of equilibrium. 

II—FREQUENCY INDICATOR. 


The problem of frequency measure- 
ment is one which has from time to 


time attracted the attention of experi- 
menters and designers, as a result of 
which a number of different devices 
have been proposed and tried with 
more or less success. My excuse for add- 
ing one more to the number of devices 
proposed for this purpose is that the de 


(12) sin 6 cos p = — sin (6 + a) cos (p + B) 
For purpose of simplifying take 6, = 6+ a. 


Substituting and expanding we have 


(13) sin 6, cos a cos p — cos 6, sin a cos g = — Bin 8, cos p 
cos B + gin 6, sin ọsin B 


By making a = 180° — B, this becomes 
(4) cos 6, cos p = + sin 6, sin œ whence 
(15) 0 = + (p +a +t 90°) 


From this it appears that the differ- 
ence between the mechanical and elec- 
trical angles is always a constant when the 
mechanical angle between the two arma- 
ture currents is made equal to the supple- 
ment of the electrical angle between their 
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sin B 

currents, provided the ampere turns in 
the two armature elements are equal. 

Now to consider the result of making one 
of the armature windings stronger than 
the other. Supposing other conditions to 
remain as per our assumptions we have 
force on winding A is 


(16) F, = K, sin 6 cos p 
and force on B is: 
(17) F, = K, cos ô sin o 


vice herein described not only gives a 
beautiful theoretical solution of the prob- 
lem, but also bears out its promise in 
actual practice so far as it has been tried. 

It may seem somewhat peculiar to 
describe in a single paper two so dissimi- 
lar devices as a synchronism indicator and 
a frequency indicator. The reason for this 


is that the two devices were conceived and | 


developed almost simultaneously and are 
very similar to each other in principle and 
design. One was, in fact, a direct devel- 
opment of the other. ae 

The synchronism indicator described in 
the first part of this paper is in reality 8 
phase meter, in that it gives a continual 
indication of the phase relations between 
the currents in its field and armature. If 
now the current in one of these elements 
can be made to change its phase with ref- 
erence to that in the other, due to a change 
in frequency, the device will evidently be- 
come a frequency indicator. 
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The International Engineering Congress 


HE exhibition at Glasgow has been 
instrumental in attracting many 
bodies to the banks of the Clyde 

this year, but a culminating point 
may be said to have been reached 
in the International Engineering Con- 
gress which took place on September 
3, 4 and 5. Comprising no less than 
27 scientific and industrial societies, no 
larger gathering of its kind has as 
yet been seen in the United King- 
dom. The Glasgow University was kindly 
lent for the meetings, and some 3,000 
members, including 200 foreign delegates, 
attended. The congress was divided into 
nine sections and the acting president of 
the whole was Mr. James Mansergh, who 
is also president of the Institution 
of Civil Engineers. Lord Kelvin was 
honorary president. The nine sections were 
as follows, and each had a separate pres- 
ident. 1. Railways. 2. Waterways and 
maritime works. 3. Mechanical. 4. Na- 
val architecture and marine engineering. 
5. Iron and steel. 6. Mining. 7. Munic- 
ipal. 8. Gas. 9. Electrical. In the fol- 
lowing account, only the chief electrical 
papers are dealt with. 

Mr. James Mansergh, the president, 
having received the chief foreign delegates 
and honorary members in the Bute Hall, 
delivered his presidential address. In this 
he remarked that engineers were some- 
thing more than a profession; they were 
a “race,” and this he followed up by the 
significant statement that the real engi- 
neer left as little as possible to chance 
and did not rely upon his best mathemat- 
ics any further than he could sce them. 
An alarm had been raised that the in- 
habitants of the United Kingdom had 
touched their high-water mark in respect 
to the prosperity derivable from those 
manufacturing industries which were 
based upon engineering. This might be 
so, but the momentous question was 
whether we should maintain our ground. 
He feared that only too good a case could 
be made out for the allegation that a iis- 
taken statutory system in the United 
Kingdom had—for the time being—dis- 
couraged the naturalization and develop- 
ment of electrical engineering on the 
largest scale. So far, the work had been 
done by “sample”—every specimen differ- 
ing from another. Meanwhile Americans 
and Europeans were forging ahead fast, 
and we should probably have to take 


at Glasgow. 


By Our Special Correspondent. 


other people’s electrical plants for some 
time. He remarked upon how much of 
the real essence of economical engineer- 
ing was contained in the work of settling 
standards in connection with important 
constructive materials. 

Section IX, Electrical—Mr. W. EÈ. 
Langdon, who is president of this section, 
opened the proceedings with an address, 
in which he early on tackled the question 
of foreign competition in electrical manu- 
factures. There were grave reasons to 
fear that in some paths, and notably in 
the development of electricity, we had not 
retained that prominent position so char- 
acteristic of Great Britain now for a long 
period. After giving some figures sup- 
porting the argument that our present pro- 
duction of electrical machinery for some 
reasons appeared to fail to meet home de- 
mands, he quoted two important factors 
which attended successful competition in 
manufacture; viz., cost and promptitude 
of delivery. The former depended upon 
labor conditions, and until the employé 
recognized that his employer’s interest 
was also his own, the labor regulations 
which had been fruitful of so much harm 
hitherto, and which must in the end prove 
disastrous to the workman, would con- 
tinue. The industrial progress of the 
world was speedily approaching a con- 
dition that would not merely test to the 
utmost our skill and our means of pro- 
duction, but our position as a nation. It 
behooves us to consider what was the rela- 
tion from manufacturing industry to that 
of our competitors and to discover whether 
the conditions of production were such as 
to give our rivals an initial advantage. 
We saw other countries prepared and pre- 
paring to take advantage of every new 
development; we saw vast sums of money 
embarked in the use and advancement of 
electricity, and we saw that England was 
indebted to a foreign source for a great 
portion of her wants. If England was to 
maintain her rank as a nation, the cause 
for all this must be ascertained and re- 
moved ere it was too late. 

This address was followed by a paper 
entitled “Electrical Exhibits in the Ex- 
hibition,” by Mr. W. B. Sayers, and the 
business of this section for the day con- 
cluded with an organized inspection of 
the exhibits mentioned in Mr. Sayers’s 
paper. | 

Section I, Railways—President, Sir 


Benjamin Baker. Professor C. A. Carus- 
Wilson contributed an interesting paper 
entitled “The Economy of Electricity as a 
Motive Power on Railways at Present 
Driven by Steam.” It is not the first time 
that the author has expounded views upon 
this subject, and, as usual, he dilated upon 
the unremunerative character of branch 
lines, which, in the near future, would 
probably be more so on account of the 
competition due to electrictramways. With 
steam traction it was necessary to make 
up very lengthy trains on branch lines 
where the traffic was small. This necessi- 
tated infrequency of service, and infre- 
quency was a forerunner to unpunctual- 
ity. He gave many figures in support of 
his case and concluded by saying that the 
use of electricity on branch lines was cer- 
tainly worthy of serious thought as a 
means of such lines yielding a more sub- 
stantial proportion of the total profits. 
Section III, Mechanical — President, 
Mr. W. H. Mead. Two papers of elec- 
trical interest were submitted to this sec- 
tion. One, by the Hon. C. A. Parsons and 
Mr. G. Gerald Stoney on “Trials of 
Steam Turbines for Driving Dynamos,” 
merely recapitulated the history of the 
subject, and the remainder of the com- 
munication was a mass of valuable figures 
which emphasized the good work which is 
being accomplished by Mr. Parsons. 
The other paper was by Mr. Gisbert 
Kapp on “The Rating and Testing of 
Electrical Machinery.” In this the auth- 
or’s standpoint was that the rating of 
electrical machinery must always be in- 
fluenced by the condition of its use. A 
tramway motor, for instance, rated by the 
manufacturer at a certain horse-power, 
would only occasionally develop that 
power. A similar machine for workshop 
use would have to be differently rated, 
as under these different conditions there 
was great danger of overheating. The 
question of efficiency, too, he said, was a 
great source of conflict between buyer and 
seller, especially in direct-coupled genera- 
tors. The methods for ascertaining the 
separate efficiencies should be simple and 
inexpensive, and, in this connection, a 
worthy reference was made to the German 
Association of Electrical Engineers, which 
in 1900 appointed a committee to investi- 
gate this important matter, and which has 
this year provisionally adopted the report 
presented by this committee. Mr. Kapp 
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concluded by informing his hearers that 
the final adoption of this report has been 
postponed until the value of the recom- 
mendations has been proved by actual ex- 
perience with them. 

Section IX, Electrical — Herr O. 
Lasche, of Berlin, was the hero of this 
section to-day, with his paper on “LHigh- 
Speed Railways.” He described the con- 
structional details of the three-phase high- 
speed military railway from Berlin to 
Zossen, which the Allgemeine Elektrici- 
tits Gesellschaft, of Berlin, has construct- 
ed. He hoped that the experimental trials 
would form a basis for the calculation of 
working expenses for electric main lines, 
as well as furnishing engineering data 
as to output of motors for various 
speeds, ete. The whole of the propelling 
machinery on the car is arranged in a 
separate compartment in the middle, and 
this, together with the transformers which 
take the 10,000-volt current, is separated 
from the passenger compartments by air- 
shafts with double iron walls. Mechani- 
cal transmission is the means adopted for 
controlling the car from the driver's plat- 
form, which is in a separate compartment 
containing no high-pressure connections. 
A new and ingenious device in the shape 
of couplings and bearings has been intro- 
duced in order to relieve the axles of some 
of the weight of the motors, and after 
many experiments a liquid starting de- 
vice has been adopted, the invention of 
Herr Lasche himself. Other serious 
problems encountered and so far satisfac- 
torily solved have been in connection with 
shape of the trolleys. In fact the method 
of the collection of the current has been 
one of the most serious difficulties. The 
car is equipped with eight motors designed 
for a normal output of 250 horse-power 
and a marimum output of 750 horse- 
power at a speed of 950 revolutions per 
minute. The current is taken into the 
transformers at between 10,000 and 12,000 
volts and reduced to something like 450 
volts on the motors. A satisfactory fea- 
ture of the experiment is that the German 
Military Railway Board are taking an 
active interest in the trials and have 
placed the line at the disposal of the Ger- 
man Association for the study of electrical 
high-speed lines for the purpose of ascer- 
taining the extent of their practical util- 
ity. In the construction of the present 
car a maximum speed of 200 kilometres 
per hour has been assumed, but Herr 
Lasche confessed that a good deal more 
time was still required in order to deter- 
mine whether this speed would be at- 
tained. So much depended upon the na- 
ture of the permanent way. 

This discussion, which followed, was of 
a congratulatory rather than of a techni- 
cal character. 

Sir William Preece, K. C. B., admired 
the candor with which the results of these 


ELECTRICAL REVIEW 


experiments so far had been published. 
and then went on to eulogize the German 
Emperor, under whose eyes these experi- 
ments had been carried on and whose far- 
seeing genius seemed determined to put 
his country at the head of industrial na- 
tions. It was noteworthy that whereas in 
Germany much expense had been gone to 
to make experiments, in England the ex- 
pense had been in order to prevent ex- 
periment. Although the Liverpool to 
Manchester high-speed line had been 
sanctioned by Parliament, the money to 
construct it was wanting. He was con- 
vinced that three-phase working was essen- 
tial to the success of high-speed railways, 
and the experiments detailed in the paper 
were a distinct step in advance. 

Herr Rathenau, of the Allgemeine 
Elektricitäts Gesellschaft, pointed out that 
the adoption of such railways on the Con- 
tinent was handicapped, inasmuch as the 
present steam lines were a state monopoly. 
The situation being altogether the reverse 
in England, from England must the great- 
est development be expected. 

Professor Sylvanus P. Thompson, 
F. R. S., in his usual fluent style, re- 
garded the paper as an epoch-marking one. 
In this case one of the largest Continental 
firms had felt justified in spending a 
large amount of money in order to ex- 
periment, and until British manufactur- 
ers realized this as a high road to success, 
they must expect to be forestalled. 

Mr. Alexander Siemens, Professor 
Carus-Wilson and others also spoke, and 
the chairman, in moving a vote of thanks 
to the author, suggested that railway com- 
panies as well as manufacturers ought to 
facilitate these experiments. 

“The Protection of Trolley Wires” was 
the subject title of the next paper, which 
was sent in by Professor Andrew Jamieson, 
and in view of the frequency of accidents 
caused by the contact of telephone and 
telegraph wires with trolley lines, it must 
be conceded that this came at an oppor- 
tune moment. These accidents, Professor 
Jamieson stated, proved that as long as 
telegraph, telephone and electrie light 
wires were permitted to cross tramway 
routes, so long were accidents to be looked 
for. No less than eight trolley wire 
guards were illustrated and deseribed, and 
altogether the whole subject was treated 
at some length, but we were disappointed 
to find the author coming to the rather 
obvious conclusion, after all this detail, 
that there would be no necessitv for 
guard wires if all the non-tramway con- 
ductors were placed underground. Even 
to the lay mind this is apparent, and, as 
a matter of fact, all the main telephone 
cables in the new Glasgow system are 
placed underground in cast-iron pipes. 

The meeting concluded with two papers 
of lesser importance, viz.. “Electricity 
Meters of the Electrolytic Type,” by Mr. 
J. R. Dick, and “Kelvin’s Measuring In- 
struments,” by Professor Magnus Mac- 
lean. 

Section IV, Naval Architecture and 
Marine Engineering—President, the Ear] 
of Glasgow. Among the papers read be- 
fore this section was one by Mr. Robert 
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Robertson on “Electrical Power Supply 
in Shipbuilding Yards and Marine Engine 
Works.” In this it was affirmed that elec- 
trical driving in marine works resulted in 
three advantages, viz., saving in cost of 
power, flexibility and increased output. 
The advantages obtained by the extended 
use of portable tools electrically driven 
were very great, and it had been testified 
by those who had adopted the system that 
a reduction in the cost for labor resulted 
in addition to a substantial increase in the 
output. The author confidently main- 
tained that in new shops and shipyards the 
adoption of electrical power was undoubt- 
edly the best policy; and further, that in 
most cases it would pay to make the 
change in existing works. 

A short discussion followed in which 
Mr. Napier supported the author of the 
paper that electricity would be the future 
power for shipyard use, and Mr. de Rus- 
sett, of Messrs. Swan & Hunter, pointed 
out some advantages of pneumatic tools 
in such work as chipping, calking, etc. 
At the same time he favored the erection 
of large central electric stations for a sup- 
ply in bulk, rather than each individual 
establishment having its own plant. 

Section IX, Electrical—Three papers 
were on the programme for the section as 
follows: (1.) “The Relative Advantage 
of the Three, Two and Single-Phase Sys- 
tems of Feeding Low-Tension Networks,” 
by M. B. Field. (2.) “Modern Commu- 
tating Dynamo Machinery,” by H. M. 
Hobart. (3) “Continuous-Current Dy- 
namo Design,” by Mr. H. A. Mavor. This 
latter was characterized by the author as 
a humble contribution to a systematic 
treatment of the subject, and in it he put 
into simple mathematical form certam 
practical considerations in connection 
with dynamo design in order that they 
might be used for the systematic treat- 
ment of the subject on practical] lines. 

Section III, Mechanical—A paper of 
electrical interest in this section was read 
by Mr. J. Crighton and Mr. W. G. Rid- 
dell, and was entitled “Power Required 
to Drive Marine Engine Works and for 
Electric Lighting.” The intention of this 
was to show the results of a few improve- 
ments which had ‘been adopted by the 
firm with which the authors were con- 
nected. As a result of a thoroughly up-to- 
date installation of electrical drawing, etc., 
costs in this factory had been reduced by 
52 per cent, notwithstanding which, it was 
still abundantly clear that further reduc- 
tion was possible. 

While it can not be denied that in view 
of the multitude of papers on extremely 
important subjects, each one must neces- 
sarily have been imperfectly discussed 10 
the short time during which each section 
was sitting, vet the congress as a whole 
will assuredly leave its mark for the good 
of the future of engineering all over the 
world. The success which attended the 
function makes it perfectly plain that it 
should be renewed at intervals within the 
British Isles. Over 150 papers were sub- 
mitted to the nine sections during the 
three days the congress was sitting. 

Glasgow, September 20. 
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AMERICAN STREET RAILWAY 
ASSOCIATION. 


ITS ANNUAL CONVENTION TO BE ONE OF 
GREAT INTEREST AND UNUSUALLY 
LARGE ATTENDANCE. 


The executive committee of the Ameri- 
can Street Railway Association will con- 
vene in the parlors of the Murray Hill 
Hotel, New York, on Tuesday, October 8. 
At this meeting the details of the pro- 
gramme and plans of the convention will 
be completed and announced. The annual 
convention will be called to order the day 
following, October 9, in the mecting room 
of Madison Square Garden, where the 
sessions of Wednesday and Friday will be 
held. From reports received, the attend- 
ance will undoubtedly be the largest and 
most representative ever assembled. 

Under the agreement made at the last 
convention at Kansas City, the entire day 
Thursday, October 10, will be devoted by 
the delegates and visitors to visiting and 
inspecting the exhibits which will fill 
every nook and corner of Madison Square 
Garden, and which will cover every 
branch of electric railway work and sup- 
plies. As this issue of the ELECTRICAL 
Review goes to press a number of the 
exhibits have already come in and are 
being received at Madison Square Garden, 
and it is thought by Monday almost the 
entire display will be in position. The 
New York Telephone Company, with 
prompt courtesy, has arranged with Mr. 
H. H. Vreeland, chairman of the general 
committee, to furnish telephone service 
at the Garden during the convention of 
the Railway Asscciation. This equipment 
will consist of a switchboard with capacity 
suflicient to place a telephone station in 
the spaces assigned to New York city 
exhibitors, furnishing them service at the 
station during the three days that the 
Garden is open. 

The general committee of the Amcri- 
can Street Railway Association is com- 
posed of the following-named gentlemen: 

H. H. Vreeland, chairman, presi- 
dent Metropolitan Street Railway Com- 
pany, 621 Broadway, New York. 

J. L. Greatsinger, president Brooklyn 
Rapid Transit Company, 168 Montague 
street, Brooklyn, N. Y. 

David Young, vice-president North Jer- 
sey Street Railroad Company, 29 Ex- 
change place, Jersey City, N. J. 

Colonel N. H. Heft, New York, New 
Haven & Hartford Railroad Company, 
New Haven, Ct. 

Edward A. Maher, president Union 
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Railway Company, 204 East 128th street, 
New York. 

D. B. Hasbrouck, vice-president Metro- 
politan Street Railway Company, 621 
Broadway, New York. 

A. M. Young, president Bridgeport 
Traction Company, 100 Broadway, New 
York. 

John R. Beetem, vice-president New 
York & Queens County Railway Company, 
7 Borden avenue, Long Island City, N. Y. 


E. P. Bryan, general manager Subway, | 


Park Row Building, New York. 
Alfred Skitt, vice-president Manhattan 
Railway Company, 195 Broadway, N. Y. 
James H. McGraw, Street Railway 
Journal, 120 Liberty street, New York. 
General Eugene Griffin, General Elec- 
tric Company, 44 Broad street, New York. 


Mr. W. H. Honmes, or Kansas (ity, Mo., 
PRESIDENT OF THE AMERICAN STREET RAIL- 
WAY ASSOCIATION. 


B. H. Warren, Westinghouse company, 
120 Broadway, New York. 

Harry Sanderson, president New York 
Electrice Vehicle Transportation Comi- 
pany, Forty-ninth street and Eighth ave- 
nue, New York. 

Frank J. Sprague, Sprague Electric 
Company, 20 Broad street, New York. 

Henry L. Shippy, treasurer John A. 
Rocbling’s Sons Company, 117 Liberty 
street, New York. 

John L. Heins, president Coney Island 
& Brooklyn Railroad Company, De Kalb 
and Central avenues, Brooklyn, N. Y. 

Clinton L. Rossiter, president Ros- 
siter, MacGovern & Company, of New 
York. 

The reception committee of the associa- 
tion is composed as follows: 

Colonel T. S. Williams, vice-president 
Brooklyn Rapid Transit Company, 168 
Montague street, Brooklyn, N. Y. 
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A. C. Tully, general purchasing agent 
Metropolitan Street Railway Company, 
106 West Fifty-first street, New York. 

Charles E. Warren, secretary Metro- 
politan Street Railway Company, 621 
Broadway, New York. 

E. H. Mullin, General Electrice Com- 
pany, 44 Broad street, New York. 

James M. Wakeman, vice-president 
Street Railway Journal, 120 Liberty 
street, New York. 

Henry W. Blake, Street Railway Jour- 
nal, 120 Liberty street, New York. 

E. C. Long, Peckham company, 26 
Cortlandt street, New York. 

L. B. Stillwell, electrical engineer 
Manhattan Railway Company, 32 Park 
Place, New York. 

Harold P. Brown, Plastic Rail Bond 
Company, 120 Liberty street, New York. 

Giles S. Allison, 57 Broadway, New 
York. 

Jacob Wendell, Jr., Wendell & Mac- 
Duflie, 26 Cortlandt street, New York. 

Charles W. Price, editor ELECTRICAL 
Review, 13 Park Row, New York. 

H. A. Robinson, solicitor Metropolitan 


Street Railway Company, 621 Broadway, 


New York. 
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Preparations for the St. Louis Fair. 

The letting of contracts aggregating 
$11,000,000 for construction work on 
the buildings and grounds of the Louisi- 
ana Purchase Exposition will begin about 
December 1. It is planned to apply about 
$7,000,000 of this amount on the build- 
ings and about $4,000,000 on the grounds. 
The letting will begin with the contracts 
for four big exhibit buildings which, with 
their surroundings, will, it is estimated, 
cost about $4,000,000. The main build- 
ings will be larger than those of any pre- 
vious exposition in Europe or America. 
Some will exceed similar buildings at for- 
mer expositions by over 25 per cent. 

The site has been selected to embrace 
the unfinished half of one of the largest 
publie parks on earth—Forest Park. The 
part of the park to be used contains 668 
acres, and about 300 acres of surrounding 
property will be added to bring the entire 
area of the site up to about 1,000 acres. 

The ground plans of the exposition have 
been drawn up by a commission of archi- 
tects in which every section of the coun- 
try was represented. Isaac S. Taylor, of 
St. Louis, was its chairman. The other 
St. Louis members are Eames & Young; 
Barnett, Haynes & Barnett; Widman, 
Walsh & Boisselier, and Theodore C. Link. 
New York was represented by Carrere & 
Hastings and by Cass Gilbert, of New 
York and St. Paul; Boston, by C. Howard 
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Walker; Kansas City, by Van Brunt & 
Howe; Omaha, by Thomas R. Kimball. 
The commission of architects had the ad- 
vantage of the advice of a board composed 
of a sculptor, Mr. F. W. Ruckstuhl, of 
New York; a landscape engineer, Mr. 
Julius Pitzman, of St. Louis, and a land- 
scape architect, Mr. George E. Kessler, of 
Kansas City, who laid out the boulevard 
and park system of Kansas City. 

The details of the general arrangement 
have been worked out by Mr. E. L. Mas- 
queray, of New York, as chief designer. 

Mr. Masqueray received his early train- 
ing in architecture at the Ecole des Beaux 
Arts, Paris, and took a gold medal at the 
first salon at which he exhibited. He has 
for the past five years conducted an atclier 
in New York with a mission to introduce 
in America the educational methods in 
architecture used in France and on the 
European continent. 

The site has been surveyed and the lines 
of buildings and avenues staked off. 

The designs for the separate buildings, 
assigned to the individual members of the 
commission of architects, will be submitted 
in scale drawings by the middle of October 
and the working drawings of the main 
buildings to be let first will be ready by 
November 1. The lettings will be adver- 
tised for about three weeks in the leading 
technical journals throughout the world. 
There will be no geographical restric- 
tion on bidders. The main stipulation 
will be that the buildings be ready for 
occupancy at a date sufficiently far ahead 
of April 30, 1903, the date fixed for the 
opening of the exposition, to allow ex- 
hibitors time to prepare their displays for 
the opening. To secure the completion 
of the buildings by this time, a sufficient 
bond will be required of the successful 
bidders. Materials will be employed in 
the construction work and conditions will 
be so adjusted that contractors may fulfill 
their contracts. 

All this work will be in direct charge 
of Mr. Isaac S. Taylor, of St. Louis, 
who is at the same time chairman 
of the commission of architects and 
director of construction and mainte- 
nance for the Louisiana Purchase Ex- 
position. Over him will be only the 
unsalaried officials and directors of the 


Louisiana Purchase Exposition Company. 
It has been decided to do away entirely 
with the position of director-general, who, 
in most former important expositions, Was 
at the head of the salaried forces and 
controlled practically all the departments, 
supervising the department of works, of 
exhibits. of publicity and promotion, ol 
accounts and of concessions, 

On advice of President Higginbotham 
of the World's Columbian Exposition, at 
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Chicago, and for patent reasons, one be- 
ing that it would tax too severely the en- 
ergies of one man to attend to all de- 
partments, the work will be divided among 
four chiefs—director of construction and 
maintenance, whose duties will be those 
of the director of works in former exposi- 
tions; director of exhibits, who will have 
supervision over exhibits in all depart- 
ments; director of concessions and ad- 
missions, who is to supervise the granting 
of all concessions and have charge of the 
collection of revenues from them and from 
admissions, and commissioner-general, 
who is to have charge of the accounts of 
the company. 

All these department chiefs are to re- 
port to the executive committee and the 
hoard of directors, either through another 
committee or directly. Mr. Taylor, direc- 
tor of construction and maintenance, re- 
ports to the committee on grounds and 
buildings, a committee of seven members, 
and through them to the executive com- 
mittee and the board of directors. 

The St. Louis World’s Fair is the first 
at which the same man was chairman of 
the commission of architects as well as 
director of construction and maintenance. 
This is the first great exposition in which 
the same man who led the planning of the 
exposition had the chieftaincy in carrving 
out the construction. The arrangement 
adopted in St. Louis is pronounced the 
ideal one by every person who has had a 
part in the construction of former ex- 
positions. Mr. Taylor had a large voice 
in the selection of the commission of archi- 
tects and presided at their meetings from 
the beginning. On a trip to the East he 
engaged the chief designer, Mr. E. I. 
Masqueray, in New York. 

The plan which will be pursued in the 
construction of a building at the St. Louis 
Exposition will be to let the entire build- 
ing under a single contract, the contractor 
to have control of all the subcontractors. 
“This plan is by far the most satisfac- 
tory,” savs Mr. Isaac 8. Taylor. “Where 
the exposition company lets subcontracts 
itself each subcontractor must be watched 
and it is difficult to fix responsibility for 
faulty work. For this reason, in former 
expositions the company had to pay extra 
for reconstruction of faulty work, and the 
cost of the extra swelled the total cost of 
construction immensely.” 

Mr. Isaac S. Taylor has been in St. 
Louis all his active life. He was born in 
1851 in Nashville, Tenn. He was grad- 
uated from the St. Louis University with 
class honors in 1868. After studying for 
six years under the preceptorship of 
Architect George I. Barnett, of St. Louis, 
he was taken into partnership, and the 
business was then conducted under the 
firm name of Barnett & Tavlor. The 
Southern Hotel, the first fireproof hotel in 
St. Louis, and still one of the finest hotels 
in the city, was erected by this firm. 

In 1879 Mr. Taylor severed his connec- 
tion with George T. Barnett and since 
then has been in business for himself in 
St. Lows. He has erected some of the 
biggest and best buildings in the city, 
and has done much work in Illinois and 
Texas. 
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GENERAL SPECIFICATIONS FOR A 
GASOLINE MOTOR CAR. 


BY H. WARD LEONARD. 


1. The relation between the horse-power 
of the motor and the weight of the car 
with tanks full shall be such that there 
will be not more than 200 pounds weight 
per brake horse-power of the motor. 

2. The motor shall be placed forward 
in such a manner that its weight will be 
carried upon springs over the front axle; 
exposed to good air cireulation; free from 
dust and mud; readily accessible, and so 
that any vibration due to the motor will 
not be objectionably felt by the passen- 
gers. 

3. There shall be a spring-actuated cone 
friction clutch between the motor and the 
driving mechanism which can be opened 
by a pedal, so as to quickly disconnect the 
motor in the most simple and positive 
manner whenever this is desirable, and so 
that the power must be applied in a grad- 
ual manner to accelerate the car without 
detrimental shocks or strains. This cone 
friction clutch shall be so placed as to be 
readily inspected and shall be provided 
with simple means for quickly adjusting 
the tension of the spring which forces the 
frictional surfaces into contact. 

4. There shall be a pedal-operated foot 
brake sufficiently powerful to readily hold 
the loaded car upon a 20 per cent grade 
either ascending or descending. This brake 
shall be so arranged that it will cause the 
friction clutch to be opened before the foot 
brake is applied. This foot brake shall 
be applied upon the main driving shaft 
hetween the motor and the differential so 
as to avoid all tendency to skidding. This 
foot brake shall be metal upon metal and 
shall be readily and promptly adjustable. 

5. There shall be a very powerful hand- 
operated brake which will simultaneously 
apply two band brakes upon the hubs of 
the back wheels. These band brakes shall 
be readily and positively adjustable 80 
that they can be adjusted to act exactly 
alike and thus avoid all tendency to skid- 
ding when this powerful brake is suddenly 
applied. This brake shall be made so that 
the operator’s hand can be removed after 
the brake is applied without releasing the 
brake, thus making it possible to apply 
a strong brake and yet have the operator's 
hands free for other purposes. This brake 
shall be so placed that in applying it the 
operator does not have to move his body 
and thereby disturb his steering while he 
is applying the brake. | 

6. Thereshall be three principal forward 
The re- 


verse speed shall have a much greater re- 


speeds and one reverse speed. 
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duction than any forward speed so as to 
reduce the risk due to backing the car in a 
bad place. All three forward speeds shall 
be controlled by a single lever which shall 
be mounted upon the steering column, so 
that the variable gear can be quickly and 
readily operated without affecting the 
steering. When the high-speed gear is in 
use there shall be no gear wheels of the 
variable speed gear in motion, so that the 
noise, wear and loss of power due to the 
use of gears shall be avoided during all 
usual operation of the car upon the level 


‘and upon moderate grades. The low- 


speed gear shall give a reduction sufficient 
to enable the car carrying its operator to 
readily ascend a grade of 20 per cent upon 
a good macadam road. Under such condi- 
tions the friction clutch shall not heat due 
to slipping. 

7. The steering shall be by means of 
an inclined wheel with a sufficient reduc- 
tiun to be irreversible in ordinary opera- 
tion. There shall be no lost motion in the 
stvering mechanism. The steering mech- 
anism shall be wholly above the level of 
the bottom of the axle so as to be as well 
protected as possible from being struck vy 
obstacles in the road. All levers ani 
joints in the steering mechanism shall be 
so placed as to be always in plain view and 
readily accessible so that any defect in the 
steering mechanism will be immediately 
apparent. The steering mechanism shall 
be so designed that the car can be turned 
in a 22-foot circle, thus making it possible 
to turn the car in any ordinary road with- 
out using the reverse gear. 

8. In order to secure the greatest stabil- 
ity the height of the operator’s seat above 
the road shall not exceed 42 inches. The 
length of wheel base for all cars capa- 
ble of making 30 miles per hour shall 
not be less than 62 inches. The gauge of 
the wheels shall not be less than 46 inches. 

9. For all cars weighing over 800 
pounds (with tanks full) the tires shall 
be at least three inches in diameter. 

10. A pump shall be placed so as to be 
readily manipulated by the operator while 
the car is in motion and which will enable 
the operator to positively oil the engine 
cylinder while driving the car at full 
speed. 

11. The motor, variable gear and trans- 
mission mechanism shall be so enclosed as 
not to be affected by mud, dust or water 
and shall be run in a bath of oil. 

12. The gasoline tank, water tank, etc., 


‘shall have capacity to operate the car for 


125 miles without a stop upon good roads 

of moderate grades. | 
13. The water circulation shall be sufti- 

ciently efficient so that the car can be 
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operated at full speed upon the lowest gear 
for 30 minutes without the water boiling, 
the water being at normal temperature at 
the beginning of the test. 

14. The gasoline tank shal] be placed in 
plain view in a readily accessible position 
so that any leak will be immediately de- 
tected. 

15. The car shall be capable of making 
a maximum speed of 30 miles per hour on 
a good level road, a speed of 13 miles per 
hour up a 6 per cent grade and a speed of 
6 miles per hour up a 15 per cent grade. 

16. The lever for manipulating the 
variable-speed gear shall be so arranged 
that it is impossible to manipulate thie 
variable-speed mechanism except while the 
friction clutch is open, thus making the 
manipulation of the variable-speed gear 
entirely “fool-proof,” and also making it 
impossible to suddenly apply the momen- 
tum of the moto: to the car, it being al- 
ways necessary to apply the power through 
the friction clutch in a gradual manner, 
thus protecting all mechanism from 
abusive strains due to inexperienced or 
improper manipulation. 

17. The rolling friction on a hard, level 
floor shall not exceed 20 pounds per 1,000. 
That is, a steady pull of 20 pounds ap- 
plied by a spring balance shall keep in 
motion a 1,000-pound car on a level floor 
when the engine is disconnected from the 
driving mechanism. 

18. All nuts which it is important to 
prevent from working loose shall be se- 
cured by means of efficient split pins. 

19. The starting crank shall .be so 
placed and so geared to the motor that the 
motor can be easily started with but slight 
manual effort. 

20. The consumption of gasoline shall 
not exceed one pound of gasoline for each 
horse-power-hour of work, measured by 
brake test of the motor. 
> 
New York Rapid Transit Company 

Buys Land for Central Power- 
House. 

The Rapid Transit Subway Construc- 
tion Company, of New York, has pur- 
chased land for the site of its central 
power-house, which, it is stated, will be 
the largest of its kind in the world. The 
land, which has been held at $1,000,000, 
fronts on the Hudson River and is bound- 
ed by Fifty-eighth and Fifty-ninth streets 
and Eleventh and Twelfth avenues. The 
area is 800 by 200 feet. 

The site bought for the central power- 
house of the Rapid Transit Railway Sys- 
tem includes the water front on the river 
opposite the block. One of the main 
points made by Mr. J. B. MeDonald, the 
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contractor, was that the site should be 
central and commend itself to the citizens 
of New York as a proper one for such an 
important building. It is the company’s 
desire to make the power-house an orna- 
ment to the city. It is stated that the 
General Electric Company, of Schenec- 
tady, N. Y.; the Westinghouse Electric 
and Manufacturing Company, of Pitts- 
burgh, Pa., and the Stanley Electric Man- 
ufacturing Company, of Pittsfield, Mass., 
are the three companies bidding for the 
entire electrical equipment of the system. 


— > 
Commercial Pacific Cable Company. 

This company has been incorporated at 
Albany, N. Y., for the purpose of laying 
a submarine cable from the Pacific coast 
to Hawaii and thence to the Philippine 
Islands, thus making a direct cable route 
from the United. States to the far east. 
According to the articles of incorporation 
the company’s lines are to begin in New 
York city, but from that point to the 
Pacific coast lines of other companies may 
be used. The actual lines of the company 
are to begin at some point in California 
and end in the Philippine Islands. 
Hawaii is to be touched by these lines as 
well as various other Pacific islands. The 
capital stock of the company 1s $100,000, 
divided into shares of $100 each. 

This company will be affiliated with the 
Commercial Cable Company and all its 
incorporators are officials of that corpora- 
tion. Mr. John W. Mackay states that the 
length of the cable will be about 8,500 
miles. The first part laid will be from 
California to the Hawaiian Islands, a dis- 
tance of about 2,200 miles. It is ext 
pected that this portion will be laid and 
in operation within nine months. The 


time required for the laying of the re- 
mainder of the cable from the Hawaiian 
Islands to the Philippine Islands will de- 
pend upon how quickly the cable can be 
manufactured. Mr. Mackay believes that 
the whole cable will be in operation with- 
in two years from the present time. Ap- 
plication has been made to the United 
States Government for landing rights in 
California and the Hawaiian Islands and 
the Philippine Islands, and such applica- 
tion is still pending. The new company 
is willing to lay the cable on the same 
terms and conditions as regards landing 
rights as were imposed by the United 
States Government on the cable lines 
which have been landed on the Atlantic 
coast of the United States. 


— -de tC | 


The first award of the Osiris prize in 
1903 will be made by the French Institute. 
This prize is of the value of 100,000 
francs and is awarded to the one who, in 
the preceding three years, accomplishes 
the most. important work for scienee, in- 
dustry or literature. 
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Telephone Systems in Private Houses. 


The private house of to-day, instead of 
being equipped with a speaking tube as 
was the custom a few years ago, generally 
has a modern telephone system connecting 
the various depart- . 
ments with each 
other. The main 
advantage of the 
telephone over the 
speaking tube is 
that one outlet or 
one telephone can 
be used to commu- 
nicate to all of the 
different stations, 
whereas, when the 
speaking tube was 
used, a separate 
mouthpiece was 
needed for each 
and every station. 
In locating these outlets for the telephone 
great care should be taken in placing them 
where they will be most convenient for the 
use of the heusehold, with considera- 
tion at all times for the continuous 
daily work, and also where they will 
not interfere with any of the fittings 
of the house which are to be installed at a 
later date, such as radiators, sideboards, 
ete. A very convenient place is near the 
casing of the door, as it is almost impossi- 
ble to place any heavy article of furniture 
near a door. Caution should be used in 
first discover- 
ing which way 
the door is to 
swing. 

The wire ca- 
ble which is 
used in con- 
necting the 
various sta- 
tions should 
run as far 
from the 
water pipes 
as possible on 
account of; 
breaks in the 44 
pipes which | 
are liable to 
occur, the Fie. 2. 
moisture from 
which would injure the wires, make cross- 
connection, cause leaks of current and 
soon destroy the vitality of the battery. 
A cable having a weather-proof insulation 
is preferable, not only on account of the 
properties which prevent moisture from 
entering the same, but also because a 
cable of this kind is not attacked by rats 
or mice, These animals gnaw the insula- 
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Fig. 1.— HAND 
MICROTELEPHONE. 


INTERCOMMOUNICATING 
WALL TELEPHONE NET. 
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tion in the ordinary cable, and, while they 
do not injure the wires, they frequently 
cause crossing or grounding of wires which 
is diflicult to locate and is very annoying 
both to the owner and the electrician. 

Wall pockets or receptacles for holding 
the telephone are very useful at the out- 
lets, for, while keeping the telephones 
fully covered, they do not deface the walls, 
and by their use many of the connections 
can be made inside and a buzzer or a bell 
can be placed within for the purpose of 
calling that station. The telephone it- 
self can be very small and compact and by 
using the hand microtelephone in connec- 
tion with a selective switch, as shown in 
Fig. 1, an instrument having a capacity 
of 15 stations will occupy a space of only 
four or five inches square. 

Woodwork in special design and finish 
is often used to match the finish of the 
room, and thus the telephone can be made 
an ornament as well as a great conven- 
lence. In some mansions the wooden cases 
have been made of solid ebony, rosewood 
or other costly woods, while the metal 
parts have been gold-plated. 

As to the construction, the cable itself 
should be installed while the house is in 
process of construction and should be put 
in place before the studding is covered 
with lath and plaster. The instruments 
themselves should not be placed on the 
wall until all the workmen have left the 
building for good, as telephones are apt 
to be regarded as an object of curiosity 
by workmen doing other work, and often- 
times considerable damage is done by their 
earelessness. The Ericsson Telephone 
Company, of New York, N. Y., manu- 
factures telephone apparatus adapted for 
household purposes. Two patterns of 
simple instruments are shown in Figs. 1 
and ?. 


ee. 
The Kronprinz Wilhelm. 

The latest addition to our transatlantic 

passenger fleet is the Kronprinz Wilhelm, 


of the North German Lloyd Line. This 
magnificent new  twin-screw steamship 


made her maiden voyage last week, and 
received a baptism from old Neptune in 
the form of a tidal wave that caused some 
slight damage and delay. However, she 
made the best day’s run ever made on a 
maiden voyage. The Kronprinz Wilhelm 
is probably the largest and best ship of the 
line, and is fitted up luxuriously with 
every modern convenience, including a 
complete telephone system between state- 
rooms and offices, and for signaling pur- 
poses throughout the ship. A wireless 
telegraph system is also installed. 

On Friday evening of last week a recep- 
tion and dinner were given on board, and 
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were attended by about 200 guests. Mr. 
Frank Presbrey, representing the North 
German Lloyd interests, presided, and a 
number of addresses were delivered com- 
mending the enterprise of the company, 
and toasting the closer relations that the 
work of this line was bringing about be- 
tween the United States and Germany. 


Rossiter, MacGovern & Company. 

The business of Rossiter, MacGovern & 
Company, of New York city, has so ex- 
panded during the past year that increased 
capital and facilities have been arranged 
for. Mr. Clinton L. Rossiter, formerly 
president of the Brooklyn Rapid Transit 
Company, has accepted the presidency of 
this well-known electrical and steam 
machinery house, and will devote a por- 
tion of his time to the company’s affairs. 

Mr. Frank MacGovern will continue as 
vice-president and manager. Mr. Mac- 
Govern is one of the most widely known 
men in this branch of the electrical busi- 
ness and is to be credited with building 
up an organization known to the elec- 
trical men in all parts of the United 
States. Under his energetic management 
the house is establishing branch offices and 
warehouses in several western cities, nota- 
bly in St. Louis and Cincinnati. 

-a 
Mr. Charles W. Morse Purchases Con- 
trol of the Telephone, Telegraph 
and Cable Company. 

It was announced on Tuesday of this 
week that Mr. Charles W. Morse, president 
of the Bank of New Amsterdam, of this 
city, and formerly president of the Con- 
solidated Tee Company, had completed the 
purchase of the Telephone, Telegraph and 
Cable Company of America, a company 
organized to operate telephone exchanges 
in opposition to the Bell companies. Mr. 
Morse is said to have paid for the control 
of the company 50 per cent of the invest- 
ment of former stockholders. It is be- 
lieved that Mr. Morse will take the presi- 
dency of the company, and have associated 
with him as general manager Judge J. M. 
Thomas, of Cleveland, the former prest- 
dent of the company. 
> 
Mr. U. N. Bethell, of New York, Gen- 

eral Manager of the Chesapeake 

& Potomac Telephone Company. 

Mr. U. N. Bethell, general manager of 
the New York Telephone Company, was 
recently elected general manager of the 
Chesapeake & Potomac Telephone Com- 


pany, Washington, D. C. Mr. Bethell 
will continue as general manager of the 
New York company, and will, in addition, 
devote a portion of his time to the man- 
agement of the interests of the Chesa- 
peake & Potomac company. 
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October 5, 1901 


World’s Coal Production. 


The London Board of Trade has issued 
its report on the production of coal in the 
various countries of the world, which is 
printed and discussed ‘in the London 
Economist. In view of the controversy 
aroused by the imposition of the export 
tax, the figures are of more than usual 
interest. It is explained that the totals 
for the year 1900 are necessarily, in many 
cases, estimates only, as the definite re- 
turns are not yet available for all coun- 
tries. The following is a statement of the 
output of the principal coal-producing 
countries for the past five years: 


(000s omitted.) 
Tons. Tons. Tons. Tons. Tons. 
Country. 1900. 1899. 1898. 1897. 1896. 
United Kingdom. .225,181 220,095 202,055 202.130 195,361 
United States...... 245,422 226,554 196,406 158,980 171,416 


Germany........... 109 225 101,460 96.310 91,055 85,690 
France............ 32,587 $82,256 381,826 30,3837 23,750 
Belgium........... 28,352 22.072 22,088 21,492 21,252 
Ruagaia.... ......... secees 14,565 12,18 11,171 9,351 
Austria-Hungary.. ...... 12,694 12,186 11,611 11,083 
Bpain...........0.. 2,778 2,565 9,434 2,011 1,858 
JAPaD. 0... .ccceeee covees 6,722 6,696 5,188 5, 20 
India od -sdwesidutese onene 4,987 4,606 4,068 38,648 
New South Waler.. 5,507 4,597 4.706 4,384 38,910 
Canada............ 4,761 4,506 3,726 3,880 43,344 


It will be seen that the United King- 
dom has, in the past two years, given way 
to the United States as the largest coal 
producer, though, of course, the produc- 
tion of this country is still far ahead of 
any other in proportion to area and popu- 
lation. The report states that the total 
production of the world is about 650,000,- 
000 tons per annum, of which the United 
Kingdom produces rather more than a 
third, and the United Kingdom and the 
United States together account for nearly 
three-quarters. Another table of consider- 
able interest shows the proportion of the 
output which is sent abroad. Out of 225,- 
181,000 tons produced in 1900, 58,405,000 
tons were shipped abroad, the proportion 
exported being 26 per cent. In 1890 our 
exports were 38,660,000 tons, out of a 
total produetion of 181,614,000 tons, or 
21 per cent. In other words, while the 
home consumption has increased by 16.6 
per cent, the exports have risen to the ex- 
tent of 43.3 per cent. The return ob- 
tained last year, for the first time, show- 
ing the quantity of coal consumed for loco- 
motive purposes by the railway companies 
in the United Kingdom has been con- 
tinued in the present number. The 
amount of coal so consumed was 11,166,- 
388 tons in 1900, as against 10,636,172 
tons in 1899. Similar information is 
also available in the case of a few other 
countries. In France the amount so used 
in 1899 amounted to 5,404,000 tons. In 
Belgium the amount consumed on the 
state railways amounted to 1,153,913 
tons. | 
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Steam [lesh Separator and Super- 
heater. 

This separator, which is shown in Fig. 
1, is known as the Potter mesh separator 
and superheater and is sold by James 
Beggs & Company, of New York, N. Y. 
It consists of a number of metal bands 
with a piece of wire cloth between each 
pair, supported by heavy castings. The 
whole is bolted together and fitted to the 
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made absolutely dry and increased in tem- 
perature. At the same time, the moisture 
returns to the boiler automatically. As 
the separators are placed inside the boilers 
they interfere in no way with existing 
pipe lines in old plants. The line sep- 
arator, with its trap or pump valves, gauge 


- glass, etc., is unnecessary except in very 


long steam pipes. 
The layers of wire mesh, to a large ex- 


-o 


Fia. 1.—MEsu SEPARATOR AND SUPERHEATER. 


steam outlet inside the boiler. The 
shape of the separator can be altered to 
suit any conditions. The most radical 
and important peculiarity of this separator 
is that it is designed to be placed in the 
steam space of the boiler or in the dome, 
therefore dispensing with dry pipes. 

This departure from the ordinary prac- 
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Fia. 2.—SEPARA1OR IN STEAM-D)RUM OF 
STIRLING BOILER. 


tice of relying entirely upon steam sep- 
arators placed in the steam mains or 
branches to prevent condensed and wet 
steam from being carried over to the en- 
gines is said to be an entirely original one. 
By the separator being placed in the boiler 
itself all the steam is compelled to first 
pass through the separator where it 1s 


tent, take up the pulsations due to the 
motion of the piston and reduce the drag 
on the water in the boiler. As the result 
of this there is a supply of good steam 
flowing into the separator which is still 
further improved by contact with the wire 
gauze. The small globules of moisture, 
which steam direct from the boiler always 
contains, are broken up by the first piece 
of gauze, then further broken up by 
the second and so on until completely 
atomized and ready, on the addition of a 
small amount of heat, to be flashed into 
dry steam. This heat is obtained by a 
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Fia. 8.—SEPARATOR IN STEAM-DRUM OF 
Bascock & W1Lcox BOILER. 


very small amount of wire drawing, the 
pressure being reduced to about one per 
cent. Consequently, dry steam of high 
efficiency is supplied at the steam outlet. 

This separator should be placed as close 
as possible to the back of the shell of the 
boiler or top of the steam drum, with the 
outlet fitting into the steam outlet of the 
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boiler, as depicted in Figs. 2 and 3. It is 
not necessary to make this point, steam 
tight. The separator is supported by two 
or more small studs or tap bolts to the 
shell of the boiler or suspended by hang- 
ers. In a few hours’ time the separator 
can be easily installed by an engineer or 
steam fitter. 


o A oe —___—— 
A New Pin and Insulator. 


Something new in the way of pins and 
insulators, which are shown in the illustra- 
tion, has just been introduced by the 
Fletcher Manufacturing Company, of 
Dayton, Ohio. 

This apparatus is known as the Ethe- 
ridge pin and insulator. The pin consists 


of a hollow tube with shoulder thereon. ` 


PIN AND INSULATOR. 


A flat spring of high carbon steel, with 
hooked or curved ends, is then forced into 
the tube until the hooks pass out over 
each end of the tube. 

The insulator consists of any of the 
well-known styles and is provided with a 
plain parallel centre hole with an annu- 
laredovetail recess at the bottom of the 
hole. The pin is locked into the cross-arm 
by forcing the pin through the opening in 
the arm until the hook passes out over 
the under side of the arm; and is removed 
by forcing the hook flush with the opening 
in the arm and withdrawing the pin. The 
insulator is locked to the pin by forcing 
the insulator down over the pin until the 
hook passes out in the annular dovetail 
recess, and 1s removed in the same manner 
as in removing from the cross-arm. 

The manufacturer states that the feature 
of the insulator is that it is free to turn 
on the pin, and in the angles of the line 
acts as a shieve for the wire when erected 
and thereby takes a great deal of strain off 
the pin. The insulator being loose on the 
pin, also compensates for the expansion 


and contraction, and thereby avoids the 


breaking of insulators. | 
With this form of construction it is only 


necessary to use a single arm in the, 


angles of the line, and the expense in- 


volved in double arming the angles to pro- 


vide pin strength is thereby very largely 
reduced. 


New Submerged Electric Motor 

The submerged electric boat propeller 
is a new invention and possesses many in- 
teresting features. It is manufactured by 
the Submerged Electric Motor Company, 
of Menominee, Wis. This propeller is 
especially adapted for use on row boats, 
fishing, hunting or pleasure boats of all 
kinds. The apparatus is portable and 


SUBMERGED ELECTRIC MOTOR. 


comes in three parts, the whole weighing 
but 135 pounds. It occupies the place of 
the rudder and can be placed in position 
on any boat or exchanged from one to an- 
other in five minutes. 

The motor itself is under water while 
the storage batteries are in such compact 
form that they can be placed out of the 
way under the seats of any ordinary row 
boat. The motor not only propels the boat 
but steers it as well, the boat answering 
to it more readily than to a rudder. It 
is simple in construction and not likely 
to get out of order. Any one can operate 
it. Being under water it is absolutely 
noiseless. 

This motor drives the boat forward or 
hackward and can be regulated to run at 
any speed up to four miles per hour, using 


This motor is especially advantageous to 
the fisherman who desires to run his boat 
noiselessly, steer it and troll or cast at the 
same time. 

The accumulators used in the storage 
batteries have a large surface of active 
material and are said to be capable of 
retaining a larger per cent of the current 
with which they are charged than any 


and this, with the 
high efficiency of the 
motor, gives to boats 
equipped with this 
apparatus a _ large 
radius of travel. 
Double the arrange- 
ment of boxes may 
be used to acquire a 
desired fixed speed, 
and the efficiency of 
the battery is mate- 
rially increased at a 
low rate of discharge 
if this is done. This 
provides the advantage 
of being able to so 
group the battery as to make 10 or 15- 
minute spurts at a much higher rate of 
speed than that ordinarily used. For this 
arrangement the boat has to be especially 
wired and a special switch added. 


— e 

Electric Motors for Pump Service. 
An electric motor attached to a pump 
offers a good solution of the important 
problem of providing an adequate water 
service on the upper floors of the modern 
high buildings. The motor and pump are 
placed in the cellar of the building to be 
protected and the water is pumped to a 
pressure tank at the top. The tank 1s 
provided with a regulator for putting the 
motor into operation as often as may be 
required and thus keeping the apparatus 


in perfect working order. The accom- 
panying illustration shows a Lundell 


Motor DIRECT-CONNECTED TO PUMP. 


two boxes of four cells, and will run from 
20 to 30 miles on one charge. More cells 
may be used and a speed of six miles an 
hour attained if desired. Special means 
of lubrication of all its working parts are 
provided which insures durability. 


round type enclosed motor direct-connect- 
cd to a Quimby screw pump. The Lunde 

motors are manufactured by the spraga 
Electrice Company, whose dimer 
apparatus has a world-wide reputation 3 
eflicieney, durability and general worK- 
manship. 
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Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


It is reported that the Imperial Electric 
Company, of Montreal, Quebec, has been 
amalgamated with the Heat, Light and 
Power Company. 


The Royal Electric Company has formally 
accepted the proposition of the city council 
of Montreal, Quebec, to light the streets of 
that city at the price of $60 per lamp per. 
year. 


The British Columbia Electric Railway 
Company and the Vancouver Power Com- 
pany will soon expend $600,000 in develop- 
ing the water power of the Coquitlan for 
transmission to Vancouver and New West- 
minster. It is expected that 5,000 horse- 
power will be generated. 


A representative of the Marconi wireless 
telegraphy system has arrived in St. Johns, 
Newfoundland, to open a station on Cape 
Race. From the general outline of the 
land he hopes to be able to send messages 160 
miles to sea. This station will be the first 
operated in the colony of Newfoundland. 


Between Juneau and Skagway, Alaska, the 
government telegraph cable has been success- 
fully laid and is now in operation. With the 
completion of the construction of the short 
gap in the line between Glenora and Ash- 
croft, in British Columbia, Juneau will be 
in telegraphic communication with the rest 
of the world. 


The Everett-Moore Syndicate, which owns 
the street railways of Cleveland and Can- 
ton, Ohio, is about to buy some railroads 
in Wheeling and Martins Ferry, and the 
Steubenville, Mingo & Ohio Valley Traction 
Line to Brilliant and Steubenville. When 
the deal is completed a line from Steuben- 
ville to Canton will be constructed. 


Mr. S. B. Downer has filed articles of in- 
corporation for the Michigan & West Shore 
Traction Company, which has secured a 
franchise along certain streets of Benton 
Harbor, Mich. The capital stock is $1,- 
350,000. He has filed a mortgage to the 
American Trust Company, of New York, 
for a like amount which is to be used to 


‘construct, maintain and equip the new elec- 


tric system. The contract has been let to 
Weston Brothers, Chicago, Ill. 


The franchises granted to the Mellon 
Syndicate turough the streets of Allegheny, 
Pa., are in such shape now that active build- 
ing operations are to be started at once. 
Additional traction lines within the confines 
of Allegheny to the extent of 20 mises of 
new track and the expenditure of $2,750,000 
are to be built. The officers of the company 
are bending every energy toward comple- 
tion of these new lines, all of which will 
form a component part of the entire Mellon 


Syndicate. 


By listing the value of the Chicago Union 
Traction Company’s franchise in the west- 
ern division of Chicago at $1,000,000, the 
Board of Review has taken the initial steps 
to have the Supreme Court pass upon the 
much mooted question whether or not these 
rights are taxable. The county clerk, in 
accordance with the instructions of the 
hoard, will issue a tax warrant covering this 
amount and with the expected refusal of 
the railway company the matter will be 
taken into the highest courts. 


Auckland, New Zealand, in addition to hav- 


ing an up-to-date electric traction system, 
is also to be lighted by electricity, the local 
municipal authorities, according to mail ad- 
vices just received, having decided to sanc- 
tion the innovation. The electric lighting 
of the Australasian city will, of course, mean 
additional expenditures as to equipment and 
there is good reason to believe that a large 
proportion of the necessary plant will be 
purchased in the United States. 


The Compagnie Francaise de Chemins de 
Fer de l’Indo-Chine et du Yunnan is the 
title of a company which a syndicate of 
Parisian bankers has recently formed for 
the purpose of constructing railroads in the 
far east. The railway upon which the con- 
cession is based will have a total length of 
528 miles, of which 238 miles will be in 
Tonquin and 290 miles in China. It is pro- 
vided by the concession that the section on 
Chinese territory shall be constructed and 
worked by the company, while that in Ton- 
quin will be built by the colony and its 
operation entrusted to the company. 


The great canal and power-house at Mas- 
sena, N. Y., are nearing completion after 
several years’ work. Some of the big steam 
shovels and dredges have already been 
moved to other fields and those which re- 
main are working in spots where the na- 
ture of the soil is such that speedy work is 
out of the question. The contractors say 
that by October 1 they will be through and 
in and about Massena there ís hope that the 
company will develop some power by Jan- 
uary 1. The power-house has now been 
nearly completed ana the installation of the 
electric plant has just been started. 


The St. Joseph & Elkhart Power Company 
is now constructing a large dam at Twin 
Branches on the St. Joseph River between 
South Bend, Ind., anu Elkhart, Ind. The 
company owns the Elkhart electric light 
plant and has a franchise from the city of 
South Bend to furnish heat, light and power 
in that city. Most of the power will be used 
to develop manufacturing enterprises in 
which the company is interested. When 
complete the dam will furnish 7,000 horse- 
power which the company expects to sell 
to consumers at so low a price that the St. 
Joseph valley for a radius of 25 miles will 
become a great industrial centre. 


A most thorough demonstration of the 
efficiency of the electric fireproofing process 
operated by the Electric Fire Proofing Com- 
pany. Limited, of Canada, has been wit- 
nessed on the Champ de Mars, near Montreal. 
A house built entirely of wood, treated by 
this process, was tested by placing under and 
beside the same a large amount of kindling 
and fire wood saturated with kerosene which 
was then set on fire. The structure, how- 
ever, could not be made to burn and the re- 
sult of the experiment proved most success- 
ful in that it left the house in almost per- 
fect condition after having been subjected to 
a furnace heat for over one hour and a half. 


It has been announced in the Philadelphia 
papers that the Consolidated Traction Com- 
pany, of Pittsburgh, is to be merged with 
the Philadelphia company in which Mr. P. 
A. B. Widener and Mr. W. L. Elkins are 
heavily interested, and which has taken out 
an omnibus charter allowing it to operate 


‘almost anywhere and everywhere provided 


it obtains the consent of local stockholders. 
The capita:zation of the Consolidated com- 
pany is $30.000.000. of which $25,000.000 has 
been issued. The Philadelphia company’s 
authorized capitalization is $21,000.000, of 
which nearly $19,000,000 has been issued. 
It also has a bonded indebtedness of $4,- 


250,000. 
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ELECTRIC RAILWAYS 


The Tampa Electric Company, of Tampa, 
Fla., now has its new bay shore line in oper- 
ation to Ballast Point. 


The extension of the Worcester Consoll- 
dated Street Railway, of Worcester, Mass., to 
West Milbury is being agitated. 


The West Michigan Traction Company, of 
Marquette, Mich., is buying land for a termi- 
nal on the flats in Benton Harbor. 


The construction work of the Columbia & 
Montour Electric Railroad has been com- 
pleted between Bloomsburg, Pa., and Berwick. 


The extension of the electric railway which 
is to give to the people of Johnstown, N. Y., 
rapid transit to Amsterdam will be built 


this fall. 


The survey for the electric railway in Gil- 
sum, N. H., has been begun by Mr. George 
W. R. Harriman, of the firm of Harriman 
Brothers, Boston. 


Good progress is being made upon the 
electric railway from West Rutland, Vt., to 
Fair Haven, which is being built by the Rut- 
land Street Railway Company. 


The Springfield Street Railway Company, 
of Springfield, Ohio, has decided to spend 
$15,000 before the opening of next season 
in the improvement of Spring Grove Park. 


A franchise has been granted by the peo- 
ple of Savannah, N. Y., to the Rochester- 
Syracuse Trolley Company for a trolley line 
to pass through the village and town of Sa- 


vannah. 


It has been learned that the Detroit & 
Toledo Shore Line Railway. of Toledo, Ohio, 
is quietly acquiring a right of way for an 
extension from its present terminals to the 


river front. 


The city council of Elkhorn, Wis., has 
voted to grant a 50-year franchise to Mr. 
George J. Hurd, of Janesville, for the con- 
struction and operation of an electric toad 
through that city. ae 


The outside work on the new power-house 
of the Wilmington City Railroad, of Wil- 
mington, Del., is nearly finished and it is 
now ready for the machinery which is ex- 
pected to arrive shortly. | 


The franchises for the Omro-Oshkosh Elec- 
tric Railroad, of Omro, Wis., between Omro 
and Oshkosh have already been secured. The 
line will be constructed to carry passengers, 
mail, express and freight. 


At a meeting of the executive committee 
of the United Railways the plans for build- 
ing an extension to Sparrows Point, Md., 
were discussed, and it was decided to go 
ahead with the work so as to finish the line 


this winter. 


The annual meeting of the stockholders of 
the Bennington & Hoosic Valley Electric 
Railway Company, of Bennington, Vt., has 
been held. The business of the road for the 
last year was reported satisfactory. The 
new managers of the road have expended 
about $9,000 in repairs on the line. 


The annual meeting of the stockholders 
of the Granville-Whitehall Electric Railroad, 
of Granville, N. Y.. has been held and the 
same board of directors reelected.. ‘The board 
afterward met and elected the same ofh- 
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cers. It was voted to reduce the capital 
Stock from $750,000 to $400,000. 


The articles of association looking to the 
formation of the Gardiner Street Railway 
Company, in Maine, have been sent to the 
railroad commissioners for their endorse- 
Inent. As soon as they are returned the 
necessary steps will be taken to secure a 
location for a str.et railroad in Gardiner, Me. 


The Toronto Street Railway Company, of 
Toronto, Ontario, has bought all existing sub- 
urban electric lines and will extend the sys- 
tem to Hamilton on the west, and Oshawa 
on the east. It will be a system something 
after the nature of the International Trac- 
tion Company, of Buffalo, N. Y., and will 
probably be operated by power from Niag- 
ara Falls. 


Early in October it is probable that the 
motive power of the Bath Beach and Fifth 
avenue elevated lines of the Brooklyn Rapid 
Transit Railway will be changed to elec- 
tricity. lt is impossible to make this sub- 
stitution in general until the four trans- 
former stations now being constructed are 
completed. These will be ready for operation 
in about six months. 


A number of the citizens of Baltimore 
are interested in an undertaking to build a 
connecting link so as to give through elec- 
tric ra.tway service from Philadelphia, Pa., 
to Trenton, N. J. Under the name of the 
Neshoming Elevated Railway Company a 
corporation has been organized to build the 
connecung link. Mr. George Blakistone is 
the president of the company. 


Papers announcing the consolidation of 
the Golden’s Bridge Electric Railway Com- 
pany, of Westchester County, N. Y., and the 
Danbury & Golden’s Bridge Street Railway 
Company, of Danbury, Ct., have been filed 
in the county clerk’s office. The Danbury 
«w Harlem ‘!'raction Company is the name of 
the new corporation. It has 15 directors 
and its capital stock is $300,000. 


Mr. F. E. Reid, of Kansas City, Mo., and 
J. L. Brown, representative of Dennison, 
Prior & Company, bankers of Cleveland and 
Boston, have appeared before the county 
court in St. Joseph, Mo., and asked for a 
franchise for the Kansas City, Parkville & 
St. Joseph Electric Railroad. It was stated 
that the company is largely interested in the 
Home Riverside Coal Company, of Leaven- 
worth. 


Colonel W. H. Chase, of Atlanta, Ga., who 
has just been in New York conferring with 
capitalists there has returned and reports 
that the New York capitalists were well satis- 
fied with his report as to the opening here 
for such an enterprise and that as soon as 
the city council grants a franchise he is 
ready to begin the work of building and 
equipping the line. He also states that with 
good weather cars will be running within 
three or four months. 


The Worcester Consolidated Street Rail- 
way Company, of Worcester, Mass., has been 
before the railroad commissioners as a pe- 
titioner for authorization to issue $500,000 
additional capital stock. Counsel Warren 
stated that the company wished to make pur- 
chases of real estate, erect a number of 
buildings which were necessary for the prop- 
er handling of the company and to add to 
the rolling stock and equipment. The matter 
was taken under advisement. 


A deal for the transfer of a controlling in- 
terest in the Johnstown Passenger Railroad 
Company, of Johnstown, Pa., to Mr. T. C. 
DuPont, of Wilmington, Del., by the coterie 
of Johnstown people which acquired the T. L. 
Johnson holdings early in the summer. It 
is understood that Mr. DuPont has associated 
with him eastern capitalists and that their 
plan is to increase both the capital stock and 
the indebtedness of the company from $800.- 
000 to $2,000,000, in order to give more work- 
ing capital and permit the carrying out of 
plans already on foot. 
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The new municipal electric lighting plant 
in Sioux Falls, S. D., is now in operation 
over a portion of the city. 


The Warren Featherbone Company, of 
Middleville, Mich., has installed a 300-light 
electric plant in its factory. 


The lighting committee of the city council 
of Atlantic City, N. J., is considering plans 
for a municipal electric light plant. 


Great efforts are being made by tuose in- 
terested in the Consumers’ Electric Light, 
Power and Heat Company, of Johnstown, 
Pa., to advance the interests of that concern. 


A large engine is being installed in the 
electric light plant at Parkersburg, W. Va., 
to assist in the generation of power for the 
fe & Interurban Street Railway 
Line. 


The Belton Electric Light and Power 
Company, of Belton, Tex., has received its 
large dynamo and placed it in position. The 
company is removing all old wires and put- 
ting in new ones throughout the city. 


Work on the new electric light plant in 
Albany, Ga., has been begun by the firm of 
Moore & McCrarey, of Atlanta, Ga. The 
boilers and engines have arrived and are 
now only waiting the construction of the 
building to be placed in position. 


The city council of Georgetown, Tex., has 
passed an ordinance ordering an election 
to be held to determine whether $8,000 in 
bonds shail .e issued by the city for the pur- 
pose of building an electric light piant to 
be owned and operated by the city. 


The Berkshire Electric Company is in- 
stalling a 50-light incandescent plant in the 
country residence of Mr. John D. Hass, of 
West Stockbridge, Mass. The contract calls 
for large storage batteries, dynamo and 
gasoline engine and other fixtures. 


A charter has been granted by the state 
department in Pennsylvania to the People’s 
Light and Power Company, of Jeannette, 
whose purpose is to build an extensive mod- 
ern electric plant at that place. Mr. George 
H. Stevens is the president of the company. 


Sheriff D. Q. Strobel has sold at auction, 
to satisfy mortgages, the plant of the Dolge- 
ville Electric Light and Power Company, of 
Dolgeville, N. Y. It was sold to Mr. Richard 
L. Storrs, of Bertram & Storrs, brokers of 
New York. Mr. Storrs also purchased a 
quantity of stock consisting mostly of wire. 


The Gas and Electric Light Company, of 
Willimantic, Ct., has completed arrangements 
for increasing its plant at an expense of $35,- 
000. A large coal gas plant and a new gas 
holder with a capacity of 100,000 cubic feet 
are included among the proposed improve- 
ments. The land for the enlargement has 
been purchased. 


A number of improvements have been 
made at the plant of the New Albany Light, 
Heat and Power Company, of New Albany, 
Ind., within the last few months. The com- 
pany found that its old quarters were too 
small for its rapidly increasing business and 
was forced to build an addition to the main 
building in wnich has been installed a num- 
ber of additiona. machines. 


The plant of the Columbia Electric Light 
and Power Company has been sold to the 
Lancaster County Railway Light and Power 
Company, of Lancaster, Pa., for the sum of 
$65,000. Mr. William B. Givin, president of 
the Lancaster County company, states that 
as soon as the new power station in Lan- 
caster is completed the company will aban- 
don the present power plant at Columbia 
and furnish both light and power to that 
point from Lancaster, sending out current 
at 10,000 volts and using a step-down trans- 
former. 


The organization of an independent tele- 
phone company is being agitated in Wythe- 
ville, Va. 


Chancellor McTee has made an order for 
the sale of all the property of the Home 
Telephone Company in the foreclosure pro- 
ceedings instituted by the Morton Trust Com- 
pany, of New York. The telephone company 
was recently absorbed by the Interstate Tele- 
phone Company, which will be the purchaser. 


The Salamanca Telephone and Telegraph 
Company, of Salamanca, N. Y., has made 
arrangements for long-distance connection 
with the Inter-Ocean toll lines, which have 
recently been extended to Little Valley, the 
county seat of Cattaraugus County. This 
will put the entire county into communica- 
tion with the county offices and will greatly 
facilitate court work. 


The United Telephone and Telegraph 
Company of Pennsylvania is making ar- 
rangements to extend its long-distance lines 
from Williamsport to Elmira, N. Y., and to 
connect at that point with the southern New 
York state through lines of the Inter-Ocean 
company. This connection will put New 
York state into direct communication with 
the entire central portion of Pennsylvania. 


The Citizens’ .elephone Company and the 
Elmira Telephore Company, of Elmira, N. Y, 
have consolidated. It is said that agree- 
ments have been reached by which the 
Elmira Telephone Company is to take the 
Citizens’ company’s business within a short 
time. The Citizens’ employés have been 
paid off and all work on that line stopped. 
Employés of the Elmira company are also 
assisting in making an inventory of the 
Citizens’ company’s property and materials 
on hand. 


Lawton, I. T., has had telephone communi- 
cation with the outside world since August 
21 through the line which runs from Lawton 
to Marlow, I. T., owned by the El Reno & 
Topeka Telephone Company, which concern 
now has a full local exchange in operation 
at Lawton, Hobart, Anardarko and other 
points. This company was on the ground at 
the start, hauling all supplies by wagon and 
in spite of injunctions, wire cuttings and 
other unpleasantries, is said to have given 
quick, prompt service to the outside world 
from within a few days after Lawton was 
opened and before the lots were sold. 


The officers of the Belmont Telephone 
Company, of Belmont, N. Y., have decided to 
remodel its plant by putting in an entirely 
new equipment. They anticipate a large in- 
crease in the list of subscribers, and expect 
soon to have in the neighborhood of 200 
'phones in operation. There is a movement 
on foot for the extension of the long-distance 
service of the Inter-Ocean Telephone and 
Telegraph Company from Belmont into 
northern Pennsylvania, giving connections 
with the important towns in that section, 
inciuding Coudersport, Warren, Smethport, 
Meadville, Wellsboro, Towanda and Mon- 
trose. 


Local capitalists of Bradford, Pa., have 
just organized the Bradford Telephone 
Company to build exchanges and operate toll 
lines through this county and to connect at 
Athens with the long-distance service of 
southern New York. It is the intention of 
those interested in the Bradford company to 
extena its lines to Scranton and to connect 
at that point with the lines of the Inter-State 
Telephone Company, operating in eastern 
Pennsylvania and New Jersey. When the 
company's plans have been carried out all 
important points in southern New xork, such 
as Salamanca, Friendship, Belmont, Wells- 
ville, Andover. Hornellsville, Corning, El- 
mira. Ithaca, Syracuse, Geneva and others, 
will te in direct communication with the 
entire northern section of Pennsylvania and 
with Philadelphia. 
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October 5, 1901 


There was considerable fluctuation in Wall 
street quotations during the week just 
closed, but the market closed on Saturday, 
September 28, quite strong, but slightly low- 
er than the previous Saturday. The sensa- 
tional break of over 7 points in Amalgamated 
Copper stock on Monday, and the subsequent 
steady advance of Vanderbilt issues were the 
leading features of the stock market during 
the week. Few changes appeared except 
those influenced by these movements. ‘The 
cutting off of the extra dividend and manipu- 
lation caused the copper decline. A period 
of comparative inactivity may fairly be ex- 
pected in view of the fact that a large pro- 
portion of the crops have been already vir- 
tually marketed, the fall dividends have 
been declared, the uncertainty of the course 
to be pursued by President Roosevelt has 
been cleared away, and there is very little 
that can be calculated upon to affect the mar- 
ket either way in the near future. Consider- 
able interest is displayed in the question of 
the dividends to be declared this week on the 
United States Steel shares, but the published 
earnings of the corporation for the last three 
months have removed all uneasiness from that 
quarter. Orders for many months ahead 
have been booked. The weekly bank state- 
ment was very favorable and better than an- 
ticipated. The bank clearings were 25 per 
cent larger than in the previous week, and 
50 per cent larger than one year ago. The 
Clearing House banks have a surplus of 
$16,293,000 above legal requirements. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
SEPTEMBER 28. 


New York: ‘los ng. 
Brooklyn R. Tis eens heist ie ke 67 
Con: GaSsa6 266i seeds eens RE 219% 
Gen. Elec........osesessoessssses 260 
Man. “Bhocve cc eiawwen ca iie sa eek 123% 
Met. St. RYices eos pense eead taces 164 
Kings Co. Blec..........0 ce eee eee 19714 
N. Y. @ N. J. Tel. Cov ode ce ees wee 175 
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Telep., Tel. & Cbl. Co............. 


The directors of the New York & New 
Jersey Telephone have declared the regular 
quarterly dividend of 1% per cent, payable 
October 15 to stockholders of record Oc- 
tober 5. 

President Thomas, of che Telephone, Tele- 
graph and Cable Company, says: “Mr. C. W. 
Morse alone can answer the question as to 
whether he will acquire control of our com- 
pany. A proposition was made by Mr. 
Morse under certain conditions. This condi- 
tional proposition was accepted by two-thirds 
of the stockholders.” Mr. C. W. Morse says: 
“I am not yet prepared to say whether I will 
take over the property.” 

Later, on Tuesday of this week, Mr. Morse 
announced that he had purchased the com- 
pany and would actively enter the telephone 


fleld. 


Boston, September 28 : Closing. 
Am. Telep. & Tel............e000- 164 
Erie T6) is cccce sat ine he Sedat ees 42 
New Eng. Tehis.viicds csc sweeties 135 
Mass. Blec. pf..........0ccecceces 91% 
Westing. Mfg. pf..........eeceeees 79 
Edison Elec............cccc cc cevee 250 

Philadelphia, September 28 : Closing. 
Elec. Co. of America.............- 7\% 
Philadelphia Elec................+ 5% 
Union Traction..............000- 28 19 
United G. I. C0.......seesssssee.s 115% 
Elec. Stor. Bat. c...........20 0c eee 71 
Elec. Stor. Bat. pf.............000. 78 

Chicago, September 28 : | Closing. 
Chicago Edison Light............. 168 
Central Union Telephone.......... 45 
Chicago Telep..............cccceee 265 
LBE o ISA Da o: o bob ee aca bone tines ak oe oH 17% 
Une Trac: Plier octun tone ees 58 


Metropolitan El............... sees 92% 
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ELECTRICAL SECURITIES PERSONAL MENTION 


DR. EI JIAOYAGI. of the University 
of Kioto, is at present in the United States 
investigating methods for the application of 
electricity. 


MR. CHARLES SPRAGUE, of the manu- 
facturing house of Chase-Shawmut Com- 
pany, Boston, is absent from his desk on an 
extended vacation. 


MR. ELISHA SCUDDER, of the Western 
Electrical Supply Company, St. Louis, has 
been in the East to accompany his family 
home from Maine where they have been for 
the summer months. 


MR. F. C. A. SUTOR, manager for Hugo 
Reisinger, of New York, N. Y., importer of 
carbon, has returned to New York after an 
extended trip abroad. 


MR. RICHARD VARLEY, of the Varley 
Duplex Magnet Company, Phillipsdale, R. I., 
is visiting in the West, with headquarters in 
Chicago, for a few days. 


MR. W. S. GRAFFAM, B. S. (Worcester 
Polytechnic Institute), has been appointed 
superintendent of shops in the Clarkson 
N a School of Technology, of Potsdam, 


MR. AARON FRENCH, the Pittsburgh man- 
ufacturer, by whom large gifts to the Georgia 
School of Technology have been made, has 
established a third scholarship in that in- 


stitution. 


MR. A. J. WISE, president of the Bunnell 
Telegraphic and Electrical Company, of New 
York, N. Y., entertained friends on board his 
steam yacht Chetolah, during several of the 
internationai races. 


MR. WILLIAM B. McCURDY and wife are 
making a tour of the great lakes, thence 
to Adrian, Mich., to meet the officers of the 
International Specialty Company, of which 
he is the eastern manager. 


PROFESSOR EDWIN HAVILAND, JR., 
B. S. (Swarthmore), M. A. (Cornell), has 
been appointed to the chair of civil engi- 
neering in the Thomas S. Clarkson Memorial 
School of Technology, at Potsdam, N. Y. 


MR. E. H. ABADIE, the general sales man- 
ager of the Wagner and Bullock electric 
manufacturing companies, is sojourning in 
New York city for a few days. The business 
of his two companies, Mr. Abadie reports to 


be extremely gratifying. 


MR. NORMAN C. SAWYERS aAnp MR. 
DUNCAN McNAUGHT, of the India Rubber, 
Gutta Percha and Telegraph Works Com- 
pany, Limited, of Silvertown, London, Eng- 
land, have sailed for England after some 
30 days’ sojourn in the United States. 


MR. JAMES L. PUTNAM, assistant general 
manager of the Clark Automatic Telephone 
Switchboard Company, Providence, R. I., is 
making a trip through the Middle West in 
connection with several installations of this 
company’s automatic telephone system. 


MR. E. B. FISHER, of Grand Rapids, and 
MR. J. B. WARE, of Detroit, prominent tele- 
phone men of Michigan, were recent New 
York visitors. An independent exchange is 
being installed in Detroit by Mr. Ware, which 
will be ready for operation early next year. 


MR. C. BETRAM FUNCK, of Lebanon, Pa., 
will shortly enter upon the business of sell- 
ing electrical supplies and attending to elec- 
trical work in that city. Mr. Funck was 
formerly associated with Mr. H. G. Louser 
and with him established the Lebanon Elec- 


tric Company. 


MR. MORRIS W. MEAD has retired from 
the office of superintendent of the Bureau of 
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Electricity of Pittsburgh, and it is under- 
stood will enter into dctive electrical work. 
Mr. Mead is well known in electrical circles 
and has been for many years at the head of 
the electrical department of his city. 


MR. R. C. P. HOLMES, purchasing agent of 
the Chicago Edison Company, is confined to 
his home by an injury received in falling 
from a train. His recovery will be a matter 
of several weeks, as three of his ribs and 
his collar bone were broken. His many 
friends will wish for a speedy recovery. 


MR. WALTER ABBOTT has resigned as 
treasurer of the Erie Telegraph and Tele- 
phone Company and the subsidiary com- 
panies to enter other business. Mr. John 
Balch has been appointed treasurer in his 
place. Mr. Abbott will continue as a direc- 
tor of the Erie and subsidiary companies. 


MR. M. WAMPLER has accepted a con- 
nection with the railway supply department 
of the Stuart-Howland Company, of Bos- 
ton. Mr. Wampler has been connected with 
the Union Railway Company, of New York; 
the Atlantic Avenue Railroad in Brooklyn, 
and later with the Peckham Manufacturing 


Company. 


MR. H. DURANT CHEEVER, of the Oko- 
nite Company, is enjoying the international 
yacht races on board his handsome schooner, 
the Sylph. Quite a party of his friends were 
entertained on board during the exciting and 
close contest last Saturday. Mr. Cheever is 
an authority in yachting circles, and is a 
member of the New York Yacht Club. 


MR. JOHN A. ANDERSON, manager of 
the Western Union Telegraph Company and 
the Central Union Telephone Company, in 
Marion, Ind., will, after October 1, 1901, 
manage the local business of the Western 
Union Telegraph Company only. He has 
tendered his resignation to take effect on 
that date. Mr. J. E. McGillivray, of Chi- 
cago, Ill., will succeed him as manager of 
the Central Union Telephone Company. 


MR. AND MRS. FRANK G. BOLLES, of 
Norwood, Ohio, celebrated their crystal wed- 
ding anniversary on September 21. Mr. 
Bolles is well known in the electrical pro- 
fession as the manager of the Advance De- 
partment of the Bullock Electric Manu- 
facturing Company, of Cincinnati, Ohio. 
The happy occasion was marked by the pres- 
ence of many friends and the receipt of 
numerous presents of the sort most fitting 
to commemorate a crystal wedding. 


MR. HENRY L. SHIPPY and MR. KARL 
G. ROEBLING, of the John A. Roebling’s 
Sons Company, are entertaining a number 
of their electrical friends during the yacht 
races on board their steam yacht, the Nerita. 
Among their guests on the opening day were 
Mr. C. C. Martin, of the Brooklyn Bridge; 
Mr. J. C. Reilly, general superintendent of 
the New York & New Jersey Telephone Com- 
pany; Mr. Herman Salt and Major Robert 
Edwards, Jr., of the Western Electric Com- 
pany; Mr. W. T. Bouchelle and Mr. John J. 
Carty and Mr. John Carty, Jr., of the New 
York Telephone Company; Mr. Calvin W. 
Rice, of the New York Edison Company. Mr. 
William W. Whitney, of the Cambria Steel 
Company, of Philadelphia, Pa., was also one 


of the guests. 


OBITUARY NOTICE 


MR. WALDRON SHAPLEIGH, a well- 
known industrial chemist in Philadelphia, 
died in Maine, on August 30. Mr. Shapleigh 
was born in Philadelphia in 1848, and from 
1868 to 1872 was assistant professor of 
chemistry at the Omaha University. He then 
studied abroad and was connected first with 
the King’s County Sugar Refinery and later 
with the Welsbach Company. He was an 
authority on the rare earths, 
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INDUSTRIAL ITEMS 


THE VARLEY DUPLEX MAGNET 
COMPANY, of: Phillipsdale, R. I., has chang- 
ed the office of its Chicago manager to 82 
Lake street. 


THE SANGAMO ELECTRIC COMPANY, 
of Springfield, 111., has found the demand 
for its meter so strong that an enlargement 
of its plant will be necessary. 


THE ELECTRIC APPLIANCE. COM- 
PANY, Chicago, has a neat catalogue devoted 
exclusively to telephone and annunciator 
systems. It comprises much data on that 
subject. | 


THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, of Pitts- 
burgh, Pa., has received the contract for the 
electrical apparatus for the new municipal 
electric light plant in Chester, Pa. 


THE STANDARD PAINT COMPANY, 
New York, has just issued a unique little 
booklet with testimonials of rubberoid; also 
data showing the many applications possi- 
ble for rubberoid in the construction of 
foundries and manufacturing plants. 


A. L. IDE & SONS, of Springfield, Ill., are 
building a new foundry which will double 
the capacity of that part of their already 
large factory. New machinery will also be 
installed in the shops, so that the growing 
demand for their engines may be promptly 
met. 

THE CENTRAL ELECTRIC COMPANY, 
of Chicago, Ill, claims for the Columbia 
lamp, high efficiency, long life, uniform can- 
dle-power and even distribution of light. 
The company solicits trial orders from those 
who have not tried the lamp, and assures 
all customers a prompt shipment of orders. 


THE MANHATTAN RAILWAY COM- 
PANY, of New York, N. Y., has awarded 
the contract to the Siegrist Lubricator Com- 
pany, of St. Louis, Mo., to install the Siegrist 
system of automatic lubrication for the en- 
tire plant of 96,000 horse-power. The com- 
pany has also secured a large order from the 
DeBeers Mining Company, of South Africa. 

THE IRON CITY ENGINEERING COM- 
PANY, of Pittsburgh, Pa., contracting en- 
gineers and manufacturers’ agents, has been 
distributing a two-foot rule containing also 
the measurements of the metric system and 
a number of formule concerning mechanical 
engineering data. This company has just 
closed two large contracts in western Penn- 
sylvania for steam and electrical apparatus. 


THE SCHWERDTLE STAMP COMPANY, 
of Bridgeport, Ct., is issuing a pamphlet de- 
scribing its hand-made steel stamps, letters 
and figures, sample impressions of steel 
stamps, stock alphabets and figures, and 
steel presses. In addition to the lines illus- 
trated in the catalogue the company an- 
nounces that it is making a specialty of fac- 
tory work, and cutting letters on dies fur- 
nished to it. 

THE PHOSPHOR BRONZE SMELTING 
COMPANY, of Philadelphia, Pa., is issuing 
a very attractive booklet describing its roll 
and sheet phnosphor-bronze, phosphor-bronze 
wire in coils, fine wire on spools, etc. This 
material is also used for phosphor-bronze 
hardened cast pump rods and _ phosphor- 
bronze wire ropes. This booklet contains 
lists and sizes of the products manufactured, 
and will be found very useful to all those 
desiring to purchase such materials. 


THE KEYSTONE ELECTRICAL IN- 
STRUMENT COMPANY, of Philadelphia, 
Pa., is manufacturing a fine line of portable 
ammeters for direct-current circuits, switch- 
board galvanometer and ground detector for 
constant-potential circuits, designed to indi- 
cate the presence of a ground on a line and 
made for use on both direct and alternating- 
current circuits, portable voltmeters for di- 
rect-current circuits, and dead-beat portable 
voltmeters for direct and alternating-current 
circuits. 
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THE LEROY PUBLISHING COMPANY, 
of New York, N. Y., is compiling the twelfth 
annual Volume of the “Buyer and Seller’—the 
railroad, telegraph, electric and steamship 
builders’ directory. This is an old work 
with a wide reputation. It is extremely val- 
uable to railroad purchasing agents, me- 
chanical, civil and mining engineers, build- 
ers of steamships, railroads, electric trac- 
tion lines and power plants, contractors and 
constructors of waterworks, docks, bridges, 
buildings and subways. 


’ 


THE COLLYER INSULATED WIRE 
COMPANY, Pawtucket, R. I., has tripled its 
manufacturing facilities within the last 12 
months, and the last installment of the new 
machines will soon be in operation. This 
company has for some years been manu- 
facturing a slow-burning weather-proof wire 
known as the I. K. L. brand, and the recent 
increase in the demand for its product has 
necessitated this enlargement. The com- 
pany’s western representative is the Central 
Electric Company, of Chicago. 


THE SHELBY ELECTRIC COMPANY, 
of Shelby, Ohio. has had such an increase in 
its incandescent lamp business in New York 
that it has been necessary for it to have ad- 
ditional space for its office work and stock. 
Its new address in New York is the Parker 
Building, Fourth avenue and Nineteenth 
street. It is installing in its new office the 
most complete incandescent lamp testing 
laboratory in the United States. This is to 
be fitted with a specially made laboratory 
photometer with spherical candle-power de- 
vice now being made by Queen & Company, 
of Philadelphia, Pa. The instruments for 
the laboratory are being especially made by 
the Weston Electrical Instrument Company, 
of Waverley Park, N. J. The company has 
gone to no small expense in this laboratory 
and has run separate circuits to it for perfect 
regulation. 


GOODCHILD & WELSH, 275 to 277 
Broome street, Newark, N. J., are manu- 
facturers of the G. & W. incandescent lamps. 
This new lamp is said to give the highest 
satisfaction to all customers and well main- 
tains its efficiency and candle-power. An 
unfortunate typographical error occurred in 
the advertisement of this house which ap- 
peared in the ELECTRICAL REvIEW of Septem- 
ber 21, transposing the expression of a 
customer which should have been “We can 
get no better lamps than those made by 
Goodchiid & Welsh” to “We can get on better 
lamps,” etc. It is seldom that transposition 
of the letters in a two-letter word can make 
as much difference in meaning as it did in 
this case. Our apologies are due Messrs. 
Goodchild & Welsh, and we are pleased to 
say that such annoying errors do not often 
happen to the ELECTRICAL REVIEW. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., appreciat- 
ing the demand for a battery of small 
capacity especially adapted to telegraph and 
fire-alarm service, has placed on the mar- 
ket three types of the chloride accumulator 
known as B. T., C. T. and P. T. cells, hav- 
ing a capacity of 6, 12 and 24 ampere-hours 
respectively at the eight-hour discharge rate. 
These types are of novel construction, the 
positive and negative plates having their 
lugs or straps cast or burned together so 
that the couplet, as it is termed, is shipped 
to the purchaser in one section by which the 
only labor required in setting up a battery 
of these elements is to insert the plates in 


the jars. This makes the installation a 


most simple matter, and avoids the necessity 
of connectors or lead burning. Two plates 
constitute a complete element of this type, 
and the simplicity of installing, together 


with the high standard of. excellence which 


characterizes all types of the. chloride accu- 
mulator, makes this new type a most mod- 
ern battery equipment for telegraph and 
fire-alarm stations. A full description of 
these cells is found in the new edition of 
the company’s price list. 
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NEW INCORPORATIONS 


VIOLA, MO.—Viola Telephone Company. 
$10,000. 


HOPEDALE, OHIO—Farmers’ Home Tel- 
ephone Company. $2,000. 


COVINGTON, KY.—The Cincinnati Tele- 
phone Company. $10,000. 


CORRY, PA.—Corry Electric Light and 
Power Company. $10,000. 


POTTSVILLE, PA.—Schuylkill County 
Electric Company. $10,000. . 


TRUMAN, MINN.—Armstrong Telephone 
Exchange Company. $25,000. 


KUTZTOWN, PA.—Kutztown' Electric 
Light, Heat and Power Company. $1,000. 


GREELEY, COL.—Greeley Light and 
Manufacturing Company. $35,000. Incor- 
porators: William Mayher, S. E. Rogers and 
others. 


DULUTH, MINN.—The North Land Tele- 
phone Company. $25,000. To make connec- 
tions with many of the principal towns 
of northern Minnesota and Wisconsin. 


ZIONSVILLE, IND.—The Citizens’ Tele- 
phone Company. $10,000. To operate ex- 
changes in Boone, Clinton, Hamilton, Mari- 
on, Hendricks and Montgomery counties. 


EXETER, N. H.—Newmarket & Exeter 
Street Railway Company. $75,000. Incor- 
porators: Wallace D. Lovell, Newton, Mass.; 
Samuel W. Emery, Portsmouth, N. H., and 
others. 


NEOGA, ILL.—Neoga Telephone and Tele- 
graph Company. $2,500. To operate tele- 
phone and telegraph lines. Incorporators: 
A. J. Baugnman, Mamie A. Sheehan and 
others. 


NEW YORK, N. Y.—American Electrite 
Company. $1,000,000. To manufacture elec- 
trite and improved explosives. Directors: 
Henry H. Whitehead, William B. Keep and 
others. 


NEW YORK, N. Y.—Graham-Fox Motor 


Company. $500,000. To manufacture motors 


and automobiles. Directors: Frank A Fox 
and David S. Graham, Stamford, Ct., and 
others. 


INDIANAPOLIS, IND.—The Cincinnati & 
Indianapolis Traction Company. $10,000. To 
connect Indianapolis and Cincinnati with an 
electric railway. Mr. J. C. Hoover is its 
president. g 


TRENTON, N. J.—Railway Construction 
and Improvement Company. $1,000,000. In- 
corporators: Ferdinand M. Holmes, Everett, 
Mass.; Howard W. Burg, Jamacia Plains, 
Mass., and others. | 


OAKWOOD, MO.—The Hannibal & Ralls 
County Telephone Company. To build a 
telephone line to connect the towns of Ralls 
County with Hannibal. Directors: J. F. 
Davidson, S. P. Spalding and others. 


DAVENPORT, IOWA—The Iowa & Ili- 
nois Railway Company. $125,000. To build 
an electric or compressed air line from 
Clinton to Davenport. Mr. F. J. Spencer, 
of Wauseon, Ohio, is its president. 


FORT WAYNE, IND.—Fort Wayne & 
Lima Traction Company. $50,000. To op 
erate a street railway system in Fort Wayne 
and to construct an interurban line from 
Lima, Ohio, to Fort Wayne. Incorporators: 
D. J. Cable, J. B. Kerr and others. 


BUFFALO, N. Y.—New York State Tele- 
phone Company. $1,500,000. To maintain 
lines of electric telephone wholly within or 
partly beyond the limits of New York state. 
A general route within the limits of the city 
of Buffalo is mentioned. Directors: William 
F. Mackey, of Buffalo, N. Y., and others. 
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One of the results that has followed 
the construction of interurban railway 
lines has been the extension of electric 
lighting into a large number of places 
which were not provided with it before, 
and the taking over of contracts in many 
instances for the lighting of small towns 
by the railway companies. It is particular- 
lv easy, where polyphase generation is em- 
ployed, to install apparatus operated by 
the feed current for the railway lines to 
Jight such towns, and the economies re- 
sulting from the gencration of current in 
bulk and its transmission at high pressure 
enable such companies often to undertake 
local lighting in small places profitably at 
a lower cost than would be possible for a 
local lighting corporation. This has been 
especially noticeable in the Middle West 
where interurban lines abound, and is of 
considerable interest as showing the ex- 
istence of a kind of by-product which may 
be disposed of by the generating plants for 
such railways. 


THE GLASGOW EXHIBITION. 

On other pages of this issue Mr. Sydney 
F. Walker describes at length and with 
a great wealth of illustration the electrical 
features of the exhibition at Glasgow, 
Scotland. There has been no important 
exhibition in Great Britain before for sev- 
eral years, and at this one the engineering 
work of the numerous manufacturing 
concerns of that country is shown for the 
first time in its modern form. 

There is much of interest to American 
electrical engineers in the apparatus ex- 
hibited at Glasgow this year. The major 
differences between standard British and 
American practice are becoming smaller 
and smaller as time goes on, while, however, 
different conditions surrounding both de- 
signs of manufacture have led to a certain 
differentiation which of itself is extreme- 
ly interesting. It is curious to note that, 
to-day, it would be hard to judge from 
an inspection (if the name-plates were re- 
moved) whether a standard alternating 
dynamo, for example, was made in Eng- 
land, Germany or the United States. The 
wide differences which once marked the 
designs for apparatus in these countries 
have disappeared, leaving only those 
peculiarities which are imposed by dif- 
ferent conditions of use and certain varia- 
tions due to national taste—something 
which, though elusive and incapable of 


definition, yet certainly exists. In engi- 


neering, as in other things, there is a, 


wide opportunity for the display of taste, 
while fashion holds more or less sway. 
In former years the difference in appear- 
ance between British and American ap- 
paratus was very much greater than it is 
now, and whether this is due to the tastes 
of designers coming more nearly together 
or to the survival of the fitter designs and 
the. widespread publication of the results 
of experience is hard to determine. 

The exposition has been very success- 
ful and Mr. Walker’s article shows it to 
be worthy of an interested study. 
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CENTRAL STATION DESIGN. 

Probably the most important electrical 
apparatus is the central station; for it is 
just and proper to consider the central 
station as a unit and not simply as a col- 
lection of various apparatus as has too 
often been done in the past. 

The function of a central station is to 
generate electricity in a marketable form, 
using either falling water or the energy 
of burning coal as its prime motive power, 
and to accomplish this result with a maxi- 
mum of simplicity and efficiency. In the 
early days of the art practically all that 
was considered in planning a central sta- 
tion was the housing of a certain number 
of dynamos adapted to give the particular 
kind of current desired and the connec- 
tion with them of engines or water-wheels 
of a power sufficient to keep them mov- 
ing. It was not until some time after the 
inception of central station engineering 
that it was seen that the whole institution 
must be considered as a unit in order to 
attain the best possible result. 

Differing as they do in size and in na- 
ture of service central stations are natur- 
ally widely divergent in type. Their 
earliest. development consisted of means 
for supplying small and concentrated areas 
of distribution with electricity at constant 
potential and under comparatively low 
pressure. In their modern evolution cen- 
tral stations are required often to dis- 


tribute over large and increasing areas 


and the demands made upon them are al- 
most as diverse as the conditions under 
which they are operated. 

Take, for example, the station in a large 
city where a daylight load of motors and 
lights may be had and where the evening 
peak of the load curve is not very con- 
siderable. In such a case it is probable 
that the distribution area will be relatively 
small and the concentration of power sup- 
ply will be relatively very great. For this 
particular service stations of high effi- 
ciency have been devised in the past em- 
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ploying direct-current generation and dis- 
tribution on a three-wire system at com- 
paratively low tension. But it was soon 
seen in the development of electricity sup- 
ply in cities that this system was bound 
within narrow and rigid limitations. In 
order to supply such a district as the Met- 
ropolitan area of New York city, for ex- 
ample, it was perfectly evident that no 
single station could possibly undertake the 
task employing direct gencration at about 
the voltage employed for lamps and mo- 
tors. 

In consequence the alternating system, 
first introduced some seventeen years ago, 
rapidly grew in favor, especially in places 
where the area of distribution was rela- 
tively large and the condensation relatively 
small. Single-phase systems were laid 
down with more or less efficient secondary 
apparatus to supply such areas, but ex- 
perience in operation proved that these 
systems would not compete in crowded 
districts successfully with the low-tension 
direct-current  three-wire installations. 
Concurrently with the problems presented 
by the distribution of current for incan- 
descent lighting or motor purposes over 
areas of considerable extent was felt the 
ditliculty of etlicient generation of current 
for street lighting where arcs are em- 
ployed. 

Perhaps the greatest desideratum which 
has been hoped for by large central sta- 
tions for several years past was an efhicient 
method of are current generation. Owing 
to the conditions surrounding the em- 
ployment of direct current for series arc 
lamps the generating machines were lim- 
ited to small sizes—far too small for di- 
rect connection. What was urgently de- 
sired for some time was a design of arc 
light generator capable of being made in 
large sizes. So long, however, as it was 
necessary to use direct current for are 
lamps it was manifestly impossible to 
make such a generator unless the 
lamps were burned from it in multiple 
arc. The expense of a multiple arc system 
of wiring was naturally so great that this 
method was justly regarded as impracti- 
cable, except where it could be practised 
upon systems already installed and laid 
down for incandescent lighting. Among 


the numerous methods that were tried to 
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obviate this difficulty may be mentioned 
that employed in the Boston Electric 
Light Company’s fine station, where a 
power transmission of about fifty feet is 
employed, the large engines of the station 
being direct coupled with polyphase gen- 
erators supplying incandescent lights on 
their various phases and are generators 
being driven by induction motors operated 
from the primary polyphase current. 

It was not long, however, after the in- 
troduction of the enclosed arc lamp before 
it was found that alternating current could 
be used with exceeding satisfaction in this 
type of lamp and consequently the whole 
problem of supplying are lights over 
widely scattered territory could be ap- 
proached from a new point of view. As 
a matter of fact the series enclosed alter- 
nating arc systems have made possible 
the desire of station managers to operate 
large machines direct coupled for are 
lighting, for these lights may be burned 
with entire satisfaction from any gener- 
ator whose frequency is sufficiently high, 
whether it be single-phase or polyphase in 
character. 

Now that alternating-current motors 
have been brought to a high state of per- 
fection and efficiency and methods for con- 
version from alternating current to direct 
have been thoroughly worked out and well 
established in practice, there remains 
practically no longer the necessity for 
operating direct-current stations except 
for the service of railways in condensed 
traffic areas. As a consequence of these 
facts practically all of the modern sta- 
tions of large size, intended to supply 
considerable amounts of power over areas 
of such large extent, embody some form 
of polyphase generation, either with or 
without substations for conversion to di- 
rect current. It should be borne in mind 
that the latter are necessary only where 
railways are to be operated. Motors up to 
any reasonable size are perfectly practi- 
cable upon polyphase circuits and, despite 
the contention that has lately been waged 
among humerous eminent engineers as to 
the inherent values of the three-phase mo- 
tor, the impression is widely existent that 
the polyphase motor has come to stay and 
will represent an exceedingly important 
factor in electrical extension. 
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Recent discoveries in translating ap- 
paratus for lighting, of which the Nernst 
lamp is the most prominent, have also 
greatly strengthened the conviction that 
the variety of current best adapted for 
general work is alternating. If it should 
happen that these lamps should take a 
prominent position in the industrial field, 
then it is almost certain that direct-cur- 
rent methods of lighting will disappear in 
favor of the alternating variety. 

Practically the chief stronghold of the 
direct-current system is the ability to use 
storage batteries in connection with it 
and thus to equalize the load curve. But 
it should not be forgotten that the storage 
battery is almost equally applicable to an 
alternating system of distribution through 
the agency of synchronous converting ap- 
paratus adapted for reversible operation. 

It seems, therefore, from all these con- 
siderations that central station design in 
the future will tend more and more toward 
the employment of polyphase apparatus, 
with such occasional conversion apparatus 
as may be necessary where direct current 
Naturally the 
tendency will be to the employment of 
the largest possible units in such appara- 
tus, while it is believed that the increas- 
ing areas of supply will demand higher 


is absolutely necessary. 


and higher pressures until some working 
standard is found, which probably may 
not be far short of the highest pressures 
at present employed. 

THE FIREMAN. 

One of the most curious things about 
the management of electrical stations in 
general is the tendency to look down upon 
the humble stoker and regard him as a 
person of minor importance. In most 
corporate enterprises of a central station 
character no one short of a person of good 
antecedents and up-bringing, well known 
to the company and either vouched for or 
bonded, is permitted to handle the petty 
cash. Yet one of the most important ex- 
penditures of the company is found en- 
trusted to grimy men in blue overalls who 
shovel the dollars of the stockholders, in 
the shape of coal, into the furnaces, and 
do this day in and day out, practically 
without accountability. 

It is very strange that it has not sooner 
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been realized that the stoker is a disburs- 
ing officer of high responsibility. The 
contrast between the sum represented by 
the coal annually shoveled into the fur- 
naces of a first-class central-station plant 
and the wages of the men who handle 
it is almost grotesque. Some day the 
managements of stations will wake up to 
the fact that one of the largest leaks that 
can exist in their whole system, whether 
physical or financial, may be found in the 
boiler room, and that the remedy for it 
is the employment only of skilled and 
trustworthy firemen. 

The art of firing a boiler is by no means 
as simple as it looks to be, and the stoker 
who handles a shovel and slice-bar with 
the greatest skill is able to save very 
many times the difference between his 
wages and those of the amateur or be- 
ginner who is allowed to waste his en- 
ployer’s money in blown-off steam, smoke 
or clinkers. What is needed in a great 
number of places is a school for the in-. 
struction of firemen. Any one who has 
ever witnessed the test of a large steam 
plant, where competent men are employed 
to feed the boilers, should be fully con- 
vinced of the vast importance, from a 
financial and operative point of view, of 
skill in the matter of pitching coal into 
the furnace mouth. 

The force of this statement is very 
much more evident in those districts in 
which coal is expensive. Along our 
Atlantic seaboard, where we are blessed 
with cheap and abundant fuel, a little 
waste here and there is not a matter of 
such great importance as it is in those 
places where coal is expensisve, but waste 
is waste wherever found, and even with 
the cheapest fuel the possibility of saving 
is great enough to indicate the highest 
economy. No manager can be too careful 
in the selection of his firemen or in the 
adoption of methods of payment which 
will stimulate the men to use their best 
efforts in the direction of economy. The 
difference between good firing and bad 
firing, or between economy and extrava- 
gance in the use of coal, may often be 
cnough to determine a profit or a loss on 
the enterprise. 


We have long had trolley mail cars, ex- 
press cars and freight cars. Now comes 
news of the trolley sleeping car—between 
Detroit and Cleveland—a straw which 
shows how the wind of progress is blowing. 


' The trolley sleeper will doubtless wake up 


a few railway managers. 
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ELECTROCHEMICAL PROGRESS. 

Among the very first of the phenomena 
of the electric current which were discov- 
cred was the decomposing action which it 
exerts upon electrolytic conductors, this 
having been one of the first observations 
made by Volta after his invention of the 
electric battery. Perhaps the first apph- 
cation of the electrolyzing power of the 
current was made by Sir Humphrey Davy, 
at about the same time that that illus- 
trious experimenter also discovered the 
electric arc—nearly a century ago. 

Coexistent with the telegraph and the 
working out of the laws of the electromag- 
net came the first industrial application of 
electrochemistry to the art of electro- 
plating, shortly followed by that of elec- 
trotyping, both of which have now come 
to be industries of considerable impor- 
tance. 

For many years, however, the uses of 
the chemical reactions of the electric cur- 
rent stopped with these developments, and, 
indeed, did not progress to any great ex- 
tent until very recent years, when the 
perfection of the dynamo enabled power- 
ful currents to be generated cheaply and 
conveniently. The new chapter in the 
history of electrical progress that is rapid- 
ly being unfolded by electrochemical in- 
vestigators and experimenters is one of 
great interest, but the majority of elec- 
trical engineers, confining their attention 
solely to the mechanical applications of 
electricity through its magnetic effects, 
have largely neglected this important 
branch of the subject. 

It may be well, therefore, to call at- 
tention to the present magnitude and in- 
creasing importance of electrochemical in- 
dustries, and to show what developments 
have been made in this direction and 
what may be expected. Aluminum was 
discovered, or rather isolated from its 
salts, by Wohler, in 1828, but the metal 
remained simply a curiosity of the chemi- 
cal laboratory until an electrolytic method 
was discovered for its extraction. At that 
time it was used to a very small degree in 
the manufacture of scientific apparatus 
and its price was so high that it could 
fairly be classed with the precious metals. 
It is now the cheapest metal in common 
use, except iron, zine and low-grade brass. 
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‘The annual consumption of bleaching 
powder and caustic soda runs to enormous 
figures, since both these substances are 
important in many of the manufacturing 
arts, notably those of textiles, paper-mak- 
ing, soap-making and a host of chemical 
manufactures depending upon the alkali 
base. The invention of a simple elec- 
trolytic method for the decomposition of 
common salt with the formation of caus- 
tic alkali and chlorine gas—the essential 
constituent of bleaching powder—has re- 
sulted in very. greatly cheapening both 
these important materials, and thereby 
also reducing the cost of the numerous 
products into whose manufacture they 
enter. With the last few years a number 
of interesting chemical products have been 
made by electrolytic processes, among 
them being chloroform, iodoform and 
other products used in surgery, several 
explosives and a large number of colors, 
dye stuffs and synthetic chemicals finding 
various uses in the arts. This branch of 
the industry has only just begun its de- 
velopment, and from it great and in- 
creasing results may be confidently ex- 
pected. 

The electric furnace, which may justly 
be considered as an adjunct to electro- 
chemical processes, has given us several 
new substances, among them calcium car- 
hide and carborundum, both of which have 
become the bases of important industries, 
and its invention put into the hands of 
the experimentalist a new and exceedingly 
powerful instrument. The refining of 
metals, especially copper, once a slow and 
costly process, has been greatly facilitated 
and cheapened by electrolytic methods, 
and to-day the standard of refined copper 
is that prepared by electrolysis. 

From the foregoing it is easy to see that 
the chemical applications of electricity are 
of commanding importance and are sec- 
ond cnly to its applications for motive 
powcr, lighting and communication. 

The fine series of papers by Dr. H. C. 
Jones, concluded in the last number of the 
ELECTRICAL Review, discussed the prin- 


` ciples of electrochemistry in such a way 


as to give an excellent idea of their ap- 
plications to industrial problems. The 
series of articles by Mr. J. B. C. Kershaw 
will take up the present condition of the 
industry in the various important coun- 
tries of the world, and will give a further 
view of this most important branch of 
electrical utilization. 
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Resistance of Bismuth—QOne of the 
many anomalous properties of bismuth is 
the change which the resistance of a fila- 
ment undergoes when placed perpendicu- 
lar to the lines of force in a strong mag- 
netic field. Not only does its resistance 
very much increase, but, as discovered by 
Lenard, its resistance to alternating cur- 
rents under these conditions is apparently 
different from its direct-current resist- 
ance. Lenard thought this difference 
only became manifest at frequencies of 
10,000 per second and upwards, whereas, 
Sadovsky observed a difference even at a 
frequency of three or four per second. 
G. C. Simpson, in an article published in 
the Philosophical Magazine, and digested 
in Fournier d’Albe’s abstracts, attempts 
to discriminate between the two by means 
of experiments based upon tne following 
principle: As any small change in the re- 
sistance of a wire carrying a current may 
be considered as the result of an electro- 
motive force set up in the wire, whatever 
the changes in the bismuth may be due 
to, they can be regarded as arising from 
an electro-motive force set up in the bis- 
muth itself. 1f on examination this elec- 
tro-motive force (called in this paper the 
“bismuth electro-motive force’) should 
prove to be opposite in phase to, and of the 
same wave-form as, the—say, simple har- 
monic—current causing it, it may safely 
be inferred that the change in the bismuth 
is really a change in the resistance pure 
aud simple. But if the “bismuth electro- 
motive force,” while still possessing the 
proper wave-form, should be displaced 90 
degrees ahead or 90 degrees behind, it 
would be necessary to conclude that in 
the one case there exists something of the 
nature of capacity, in the other something 
of the nature of self-induction in the bis- 
muth. The results of the experiments go 
to show that the latter alternative holds 
good for small frequencies, and that the 
rise of resistance is only apparent. 


Aluminum Conductors—An installation 
for the transmission of electrical energy 
has just been completed near Naples, in 
the Valley of Pompeii, in which all the 
conductors used are of aluminum, says the 
Electrical Engineer. This installation 
consists of three horizontal turbines of 
150 horse-power working at 190 revolu- 
tions per minute. Each turbine drives a 
three-phase alternator, and the current at 
a tension of 3,600 volts is led along three 
aluminum lines to Pompeii, Sarno and 
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Torre Annunziata. The first of these 
lines has a length of about two miles, and 
leads to a substation of two three-phase 
transformers. The second line, leading 
to Sarno, has a length of about 10 miles; 
it conducts the current to a three-phase 
motor working at 3,500 volts and driving 
a continuous-current dynamo of 36 kilo- 
watts capacity. This installation supplies 
a three-wire system at 240 volts. The 
third line, to Torre Annunziata, is just 
over two miles long, the current serving 
for motive power in the neighboring maca- 
roni factories. 


Rowland Convection Experiment — In 
view of Crémieu’s denial of the existence 
of magnetic effect of electric convection, 
A. Eichenwald has repeated the experi- 
ment of Rowland, who first furnished 
some evidence of a positive nature. His 


EICHENWALD’s APPARATUS, 


results have been published in the Physi- 
kalische Zeitschrift, and abstracted in a 
London journal. Between two vertical zinc 
plates, BB, a light disk of micanite, A, 
rotates on a horizontal axis. It is 25 cen- 
timetres in diameter, and is covered along 
both edges with strips of tinfoil, ab. The 
strips of tinfoil form a condenser with the 
zine plates, and may be charged by means 
of sliding contacts. At the upper edge of 
the plate a vertical tube, CD, of electro- 
lytic copper is mounted, containing a very 
light astatic pair of needles suspended by 
a quartz fibre. Every precaution is taken 
to protect the needles from magnetic in- 
fluences. Rotation of the uncharged disk 
produces a deflection which is independent 
of the direction of rotation. When the 
disk is charged, another and a larger de- 
flection is superadded, corresponding in 
direction and amount to that which would 
be produced by an electric current con- 
veying the same quantity of electricity. 
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The author, therefore, regards Crémieu’s 
negative result as due to disturbing in- 


fluences. 

Magnetic Properties of Human Blood— 
An article upon this subject has been 
communicated to the Royal Society by A. 
Gamgee. Faraday found, much to his 
surprise, that blood, although containing 
a large proportion of iron, was diamag- 
netic, and was led to state that “if a man 
could be suspended with sufficient deli- 
cacy, after the manner of Dufay, and 
placed in the magnetic field, he would 
point equatorially; for all the substances 
of which he is formed, including the 
blood, possess this property.”  Pliicker 
showed further that the blood corpuscles 
are more strongly diamagnetic than the 
liquid in which they float. A. Gamgee 
has now proceeded a step further and ex- 
amined the magnetic properties of the 
crystalline blood-coloring matter itself, in 
the condition of utmost available purity. 
He comes to the conclusion that the blood- 
coloring matter, oxy-hzmoglobin, as well 
as carbonic-oxide hemoglobin and meth- 
wmoglobin, are decidedly diamagnetic 
bodies. The iron-containing derivatives, 
hematin and acethemin, are, how- 
ever, powerfully magnetic bodies. The 
differences in magnetic behavior between 
the blood-coloring matter and acethemin 
and hematin point to the profound trans- 
formation which occurs in the hæmoglobin 
molecule when it is decomposed in the 
presence of oxygen. The preliminary 
study of the electrolysis of oxy-hzmoglo- 
bin and CO-hzmoglobin renders it prob- 
able that, in the blood-coloring matter, 
the iron-containing-group, on which its 
physiological properties depend, is (or 18 
contained in) an electronegative radical; 
according to analogy, the iron in such a 
compound would possess diamagnetic and 
hot paramagnetic, properties. 


Coherers not necessary for Space Tele- 
graphy—!t has been shown by E. Ruhmen, 
in Physikalische Zeitschrift, August 24, 
1901, that no coherers are absolutely neces- 
sary for space telegraphy, an ordinary tele- 
phone answering the purpose well enough 
for considerable distances. He used a 
Righi oscillator, with induction coil and tur- 
bine interrupter. One ball of the oscillator 
was earthed, while the other was attached 
to a mast wire 25 metres long. The re- 
ceiver consisted of a mast wire five metres 
long, earthed through an ordinary postal 
telephone. . The distance was two kilo- 
metres. Morse signals were easily read. 
It was found that the telephone answered 
only to the first of the damped oscillations 
proceeding from the oscillator. It 18, 
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therefore, desirable to increase the capac- 
ity-of the oscillator as far as possible. It 
was found advantageous to insert a con- 
denser in parallel with the oscillator. As 
regards the receiver, it was found best to 

put a condenser in the receiving circuit, 
and read off the signals by means of a 
transformer. Such was the loudness ob- 
tained that it seems quite feasible to con- 
vey signals in this manner over 20 miles 
or so. This would mean a great simplifi- 
cation and extension of space telegraphy. 
Automatic records could be made by tele- 
phone relay or by the Pol&k-Virag sys- 
tem, and syntonism could be obtained by 
using Mercadier mono-telephones. 


Calcium Carbide in Metallurgy— A long 
paper on this subject by Von Kliigelgen 
appears in the Zettschrift fur Elektro- 
chemie and is abstracted in a British 
journal. He uses clay crucibles and a 
commercial product containing 88 per cent 
of real carbide, CaCo,. The chicf reduc- 
tion is due to the calcium, as shown by the 
fact that finely divided carbon is left be- 
hind when the reaction is incomplete, and 
actually hinders the union of the reduced 
globules of metal. The reaction between 
lead oxide and calcium carbide begins at 
a dark red heat, and yields carbon dioxide 
or monoxide, according to the proportions 
of material. With lead oxide the reaction 
will not continue without extraneous heat, 
with chloride of lead it is explosive. Suit- 
able mixtures of the two, with a core of 
chloride and carbide to act as a primer, 
do not require extra heat after the start, 
and yield up to 92 per cent of lead con- 
taining very little calcium. Copper oxide 
is more energetic, the chloride explodes 
and the metal is not easily obtained in a 
fused ingot. The process is more or less 
unsuccessful with zinc, brass and many 
other allovs, with tin, molybdenum, 
tungsten, chromium, iron and nickel; 
hismuth was tractable; aluminum oxide 
and chloride gave trouble. To prevent 
oxidation the experiments were con- 
ducted under a layer of fused sodium or 
calcium chloride, which, however, attacked 
the crucibles. At low temperatures the 
metal is nearly free from carbon. Calcium 
carbide may be of valuable assistance to 
the chemist and assayer, and in refining, 
but its direct metallurgical value has not 
been established. 


Influence of Oscillations on Electrolysis 
—Mr. Morris contributes to the Electro- 
chemist and Metallurgist, which is ab- 
stracted in Lightning, a brief article on 
the work of Broca and Turchini, who have 
discovered that a disruptive discharge 
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with electric waves of from 350 milli- 
metres to 400 millimetres in length—1. e., 
with oscillations at the rate of about a 
million per se:cnd—has very different 
effects on an electrolyte in the circuit 
from those produced by an ordinary gal- 
vanic current. Under certain conditions, 
when the electrolyte is a relatively very 
good conductor, disruptive sparks of great 
power are produced in the electrolyte it- 
self. This shows that to oscillations, at 
least of the particular frequency above 
mentioned, the electrolyte behaves almost 
as a dielectric. This is undoubtedly the 
cause of transparency of electrolytes to 
light, a transparency which it was impos- 
sible to explain by means of the ordinary 
electromagnetic theory of light. 


Disruptive Discharge in Electrolytes — 
Broca and Turchini found some time ago 
that a disruptive discharge may take place 
in an electrolyte in very much the same 
way as it does in a dielectric. This, as 
K. R. Johnson points out in the Comptes 
Rendus, is the conclusion that he had ar- 
rived at independently, says a London con- 
temporary. His experiments were made 
with Wollaston electrodes, which enabled 
him to make the spark issue from one 
electrode independently of the other, the 
explosive distance being furnished by the 
gas disengaged round the platinum point, 
and the spark passing between that point 
and the liquid. To produce the dis- 
charges, the author employed an induction 
coil, a Tesla transformer, and finally a 
Blondlot resonator. In the last case the 
discharge was entirely suppressed. In cem- 
ploying an induction coil the author ob- 
served that the disengagement of hydro- 
gen and oxygen is solely due to the cur- 
rent at break, the current at make not ex- 
ercising any clectrolytic action. This 
may, in fact, be easily demonstrated by 
making and breaking the circuit by hand. 
It is evident that the electrolytic effects 
arise from the oscillations which accom- 
pany the induced current, and not from 
an alternative action of the two induced 
currents. 


Electrical Recovery of Tin from Waste 
Tin-Plate— A new method of economically 
recovering tin from waste tin-plate elec- 
trically is described in Cosmos, and ab- 
stracted in Lightning. A convenient ves- 
sel is divided by a porous or permeable 
partition, preferably, for cheapness, made 
of wicker-work; one side is filled with 
coal, the other with waste tin-plate, the 
former being the cathode, the latter the 
anode, and the charging liquid being sea- 
water or salt solution. A number of such 
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cells are made and connected up, forming 
a battery capable of working a separate 
electrolytic bath. The iron dissolves to 
ferric chloride, the tin partly falls to the 
bottom and partly passes to the cathode. 
The final solution of any remaining iron 
is effected in the electrolytic bath. This 
is a kind of closed cycle, in which the sep- 
aration of the tin and solution of the iron 
yield the current necessary for completing 
the cleaning of the recovered metal. No 
results of actual trials are mentioned. An 
English patent with the same object (No. 
21,533, Matthews & Davies, November, 
1900) has cathodes fitting into cells or 
holders provided with a well at the base 
to catch the stripped tin. A revolving 
drum with arms promotes the circulation 
and detaching of the metal. 

Rectifier Based on the Hall Effect 
—A somewhat sensational application of 
the Hall effect is proposed by T. des 


RECTIFIER. 


Coudres in the Phystkalische Zeitschrift, 
which is abstracted in the London Elec- 
trician. He points out that if an alter- 
nating current is sent through an electro- 
magnet and at the same time through a 
Hall plate, the lateral electrodes will con- 
vey a constant current, since the reversal 
of the main current is compensated by a 
simultaneous reversal of the magnetizing 
current. A simple rectifier based on this 
fact is shown in the diagram, where a bis- 
muth plate, f g, is placed ın the air-gap, D, 
of an electromagnet excited by an alter- 
nate current. Lest any rash electrician 
should plan the commercial application 
of this elegant device, the author shows 
by figures that a practical utilization is 
not to be thought of, as the efficiency 
would necessarily be very low. But an 
alternate-current investigation of the Hall 
effect promises interesting theorctical re- 
sults, and the new device may profitably 
be employed not only as an electrodyna- 
mometer or wattmeter, but also for the 
harmonic analysis of current curves with 
the aid of a sine inductor. The bismuth 
plate must be very thin for all these ap- 
plications, but it offers the advantage of 
a very small inductance. 
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The Glasgow International Exhibition. 


HE Glasgow Exhibition is a very fine 
one. It is not as large as the Paris 
Exposition nor as the Pan-Ameri- 

can Exposition, now being held at Buffalo, 
and it has certain limitations which 
neither of these have or had. Electricity 
is very much to the fore in the whole 
place, so much so in fact that it was 
thought that the winged figure which sur- 
mounts the dome was intended to repre- 
sent electricity It is intended to rep- 
resent “Light,” however. There is a 
large generating plant for lighting and 
power purposes, very much larger than is 
required for the service, and the whole of 
the buildings, including the very fine art 
gallery, and a portion of the grounds are 
lighted by either arc or incandescent elec- 
tric light. The buildings comprise a fine 
central industria] hall and a large machin- 
ery hall, these two being connected by the 
Grand avenue, which is also devoted to 
stalls, and in addition there are a number 
of pavilions in the grounds, some devoted 


By Sydney F. Walker. 


the British Schuckert Company another, 
while some exhibitors of American ma- 
chine tools have also pavilions in Ma- 
chinery street, as the avenue by the side 
of the River Kelvin, where these pavilions 
are located, is called. 
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The exhibition itself is placed in a por- 
tion of the Kelvingrove Park, the River 
Kelvin running through the grounds, in 
which several waterfalls and other attrac- 
tions have been improvised, while the 
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the university side of the grounds, from 
which it causes the beam to play over 
the grounds and the adjacent buildings, 
to the intense delight of visitors, of whom 
there have been over 100,000 in one day. 

Though the exhibition is run by a sep- 
arate committee, got up in the usual man- 
ner, the whole arrangement is dominated 


© very largely by the corporation of Glas- 


gow, who has assisted very materially 
with the undertaking, and who has the 
entire lighting of the grounds and the 
buildings in the grounds in its hands, as 
well as the lighting of the main buildings, 
the industrial and machinery halls and 
the Grand avenue, after the generating 
station shuts down at 9 P. M. This is a 
very wise arrangement, and the whole is 
very well carried out, the corporation sup- 
ply service being arranged to come into 
operation instantly in case of mishap at 
the generating station, and the corporation 
officials having taken special precautions, 
by duplicating feeding points, cross-con- 


Te 
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to the exhibits of particular countries and 
some to those of particular firms. The 
Westinghouse company, the English off- 
shoot of the American company of that 
name, has a very handsome erection, and 


handsome university buildings and those 
of the infirmary which overlook the ex- 
hibition grounds, add very much to the 
effect. The British Schuckert Company 
has a searchlight mounted on a tower on 


necting, ete., to minimize the chances of 
a breakdown of their service. But it leads 
to one or two curious results, some of 
which may give the electrical men a lesson. 
The corporation, for instance, is owner 
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of the gasworks as well as of the 
electric lighting works and the electric 
tramway service, and it has lighted a large 
portion of the grounds with high-pressure 
gas, and has done it remarkably well, 
too. It is not too much to say that, while 
the gas illumination does not present that 
pretty moonlight effect that we are so 
used to, and like so much, with are lamps, 
the lighting by gas is at least as good as 
that by electricity, and that is saying a 
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that of only 240 kilowatts, and by a new 
firm, the Lancashire Dynamo Company, 
though it furnishes three-phase currents at 
5,000 volts, which are ingeniously dealt 
with about the company’s stall. The Brit- 
ish Schuckert Company, the Westinghouse 
company and the German company which 
trades under the name of the Electrical 
Company, have very interesting exhibits 
showing the adaptability of the electric 
current, provided the electrical engineer 
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board arranged for the three-wire system, 
with a balancer able to deal with 100 am- 
peres out of balance, and its balancer 
switchboard. For the power service in the 
machinery hall a double-ring main is 
fixed running right around the building, 
consisting of a triple concentric cable 
made by the British Insulated Wire Com- 
pany, the insulation being its special 
paper impregnated with oil. For the 
lighting service cables of the same manu- 
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good deal in this case. As usual, the gas 


has the apparatus; but it is subsidiary to 


facture are led to switchboards in different 


men claim a “knockout” for the gas as 
against the electric light. It is not this 
by any means, but it will or should give 
those electrical men who are suffering 
from “swelled heads” something to think 
over. 

The dominance of the corporation leads 
also to the result that alternatescurrent 
apparatus, notwithstanding the hold that 
it has obtained in the country, and is likely 
to obtain, has to take a very back scat. 
There is only one alternator generator 
shown, as a generator pure and simple, and 


ethe all-ruling continuous current at 500 
volts. That is the pressure of the corpo- 
ration service, the lighting service being 
run at 250 volts, on the threc-wire system, 
with balancers in the usual way, and all 
motors of over 10 horse-power being con- 
nected to the outers, but it necessitates 
that everything in the exhibition shall fall 
in with this 500-volt service. The gener- 
ating station is on the three-wire system, 
some of the generators furnishing current 
at 500 volts and some at 250 volts, the 
whole being brought to a main switch- 


portions of the main buildings, while the 
current is divided up for the are lighting 
and such incandescent lighting as may be 
required inside the buildings, 10 ares being 
connected in series from one switch, across 
the outers. At these switchboards also 
there is a throw-over switch enabling the 
corporation supply to be switched on in- 
stantly if required. The arc lamps, of 
which there are over 1,000 in use about the 
buildings and grounds, are the Brockie- 
Pell, taking from 9 to 10 amperes and 
about 45 volts each. The power required 
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by exhibitors for running their machines 
may be had in four different forms. 
Steam pipes are carried all down the ma- 
chinery hall; there are two lines of shaft- 
ing, one on each side of the hall, one line 
driven by a stationary engine and the 
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motor-generator to reduce the 500-volt 
service to 110 volts for its searchlight. 
The generating plant for the exhibition 
lighting and power service consists of four 
plain Lancashire boilers, made by Messrs. 
Penman, of Glasgow, and fitted with rock- 
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other line driven by a 150-horse-power 
electric motor supplied by and working at 
Messrs. Bruce, Peebles & Company’s stall, 
this in addition to the supply of current 
direct from the ring mains. 

In the interesting exhibits mentioned 
above, the 500-volt current is taken and 
converted by means of a motor-generator 
to an alternating current of some form, 
usually three-phase, in which form it is 
passed through a static transformer, rais- 
ing its pressure to different voltages up to 
10,000 volts, from which it is again trans- 
formed down, and is again converted to 
continuous current, from which again the 
changes are rung, there being on the same 
stall and from the same supply often ap- 
paratus taking continuous current or gen- 
crating continuous current at as low as 
four volts, and different other apparatus 
taking or generating currents of various 
forms and various pressures up to 10,000 
volts. In the case of the Westinghouse 
company, it generates current by means 
of its own gas engine, which has two 
cylinders taking gas in succession to each 
other, but the transformations from the 
generator driven by the gas engine are 
much the same as with the others. The 
British Schuckert Company also uses a 
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of Babcock & Wilcox marine type of wate 
tube boiler. There are feed-water heaters, 
economizers, etc. The engines and dyna- 
mos consist of two of Willans triple-crank, 
triple-expansion engines, each crank hav- 
ing its own tandem triple engine above it. 
One of the sets is coupled to a British 
Schuckert dynamo, furnishing 550 volts and 
1,320 amperes, and the other to a Cromp- 
ton dynamo of similar capacity. One Robey 
cross-compound, horizontal engine, carry- 
ing the armature of a Mavor & Coulson 
dynamo as part of its flywheel, running at 
90 revolutions per minute and furnishing 
550 volts, 700 amperes. One Davey- 
Paxman horizontal, cross-compound en- 
gine, carrying an Electric Construction 
Company’s armature as part of its fly- 
wheel and furnishing 550 volts, 550 am- 
peres, when running at 150 revolutions 
per minute. One Bellis triple-expansion, 
vertical engine, coupled to a Bruce-Pebbles 
dynamo, furnishing 550 volts, 380 am- 
peres, when running at 400 revolutions 
per minute. One set of engine and 
dynamo, directly coupled, all made by 
Messrs. Ernest Scott & Mountain, of 
Newcastle-on-Tyne, the enclosed type, 
furnishing 250 volts, 565 amperes, at 
360 revolutions per minute. One Al- 
ley & Molellan triple-expansion engine, 
enclosed type, vertical, directly coupled 
to a Mavor & Coulson dynamo, fur- 
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ing furnace bars ; two of Babcock & Wilcox 
land water-tube boilers, with their chain 
mechanical stokers; two Stirling water- 
tube boilers, one fired with coal and the 
other by means of gaseous fuel; two of 
Davey-Paxman economic boilers and one 


nishing 265 volts, 680 amperes, at 380 
revolutions per minute. One Browett- 
Lindley vertical engine, compound, of the 
enclosed type, directly coupled to an Edis- 
wan dynamo, furnishing 250 volts, 520 am- 
peres, at 380 revolutions per minute. One 
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Sisson engine, compound, vertical, en- 
closed type, directly coupled to a Clarke- 
Chapman two-pole dynamo, furnishing 
250 volts, 400 amperes, at 400 revolutions 
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gine, compound, vertical, open type, cou- 
pled to a two-pole Ernest Scott dynamo, 
furnishing 250 volts, 200 amperes, at 550 
revolutions per minute. 


One Ruston- 
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of engines and dynamos are very well rep- 
resented, with the exception of the alter- 
nator. Also that, so far as the exhibition 
plant is concerned, belt or rope driving 
has completely disappeared, except in the 
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per minute. The Sisson engine has the 
special feature that the two cylinders are 
partly arranged tandem and partly side 
by side, as shown, this arrangement being 


Proctor compound engine, vertical, en- 
closed type, coupled to a “C. & C.” dyna- 
mo, furnishing 260 volts, 320 amperes, at 
450 revolutions. 
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case of the belt used to drive the shafting 


from the motor in the machinery hall, and 
this pretty well expresses the prevailing 
idea in England at the present time. With 
direct driving less space is taken up, often 
an important matter in a town supply 
station, while one possible cause of failure, 
and a very serious one, is eliminated. 

In addition to the above, the General 
Electric Company, of England, the Ger- 
man firm which is now completely Angli- 
cized, has a dynamo running at one of 
its stalls, coupled to a Peache three- 
crank, vertical compound engine, each 
crank having its own set of engines, the 
whole being coupled to a six-pole com- 
pound, continuous-current generator, fur- 
nishing 500 volts and 420 amperes, when 
running at 350 revolutions per minute. 
The engine is by Messrs. Davey-Paxman, 
on the Peache patents. The current from 
this set is used to supply a number of 
motors throughout the machinery hall, 
principally those for driving the sweet- 
meat machinery at three large stalls, 
where the public can see the whole process 
by which the toothsome stuff is produced. 


DAVEY-PAXMAN CRoss-COMPOUND ENGINE WITH ELECTRIC CONSTRUCTION COMPANY'S DYNAMO, GLAsGow. 


claimed to give increased steadiness. One 
Robey vertical engine, vertical enclosed 
type, coupled to an Ernest Scott dynamo, 
furnishing 250 volts, 200 amperes, at 250 
revolutions per minute. Qne Robey en- 


The motor balancer is by Messrs. Bruce- 
Peebles, and is capable of dealing with 
250 volts, each branch, and 100 amperes, 
at 1,000 revolutions per minute. It will 
be seen that the various types and speeds 


Messrs. Mavor & Coulson and the 
British Schuckert Company also supply 
current to a number of motors of various 
sizes, distributed through the Grand ave- 
nue and the industria] hall, such as weav- 
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ing looms, refrigerating apparatus, etc. 
This arrangement enables the objection- 
able features of steam and shafting to be 
kept out of those departments, and at the 
same time enables the different machines, 
in which the general public are always in- 
terested, to be shown at work. 
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apparatus, even from the electrical engi- 
neer’s point of view, such as their centrif- 
ugal high-lift pumps, lifting water to a 
height of 400 feet, and directly driven by 
electric motors running at 1,000 revo- 
lutions per minute and upward; their 
electrically driven three-throw mine pump 
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FOREIGN FIRMS MORE TO THE FORE THAN 
BRITISH FIRMS. 


This is one of the noticeable features of 
the exhibition, at any rate so far as the 
electrical portion is concerned. Bv far the 
largest and best of the purely electrical ex- 
hibits is that of the British Schuckert 
Company, the apparatus of which is all 
made in Germany, and the bulk of the 
attendants of which can hardly speak 
English. And the British Westinghouse 
Company, and the German company 
calling itself the Electrical Company, 
come very close behind the Schuckert 
Company, though it should be noted 
that the exhibit of Messrs. Mather 
& Platt, of Manchester, bulks very 
largely, has many very important novelties 
and is certainly one of the best in the ex- 
hibition. 

MESSRS. MATHER & PLATT. 

But Messrs. Mather & Platt’s show is 
very largely taken up with other apparatus 
than electrical, and some of the most in- 
teresting portions of their electrical ex- 
hibits are only incidentally electrical, 
while nearly all the most interesting parts 
of their stall are not connected with elec- 
tricity, even remotely, such as their sewage 
plant, their bleaching plant, their fire-ex- 
tinguishing plant and their filters. On the 
other hand they have some very interesting 
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is not running, is the largest in the exhibi- 
tion, and is a fine example of English 
work, the massive type, as against the 
lighter types so often found in American 
and Continental types. They also show 
samples of their dynamos, engines, en- 
closed motors, etc., electrical drilling and 
other machines. 
THE BRITISH SCHUCKERT COMPANY. 

_As already mentioned, this firm has 
two distinct exhibits, one at its stall in 
the machinery hall and the other at its 
pavilion in Machinery street in the 
grounds. At its stall it has a fine 
show of its apparatus of all kinds— 
motors, generators, transformers, arc 
lamps, with various patterns of posts and 
different methods of connecting the lamp 
with the mains without bringing the 
leads down to the ground when the lamp 
is lowered for cleaning and renewal of the 
carbons; electricity meters of various 
forms, and for all supply services, switches 
of all kinds, with the usual marble 
switchboard, and other things. Two 
features the visitor will find of interest at 
the Schuckert Company’s stall, the histori- 
cal collection, comprising the first dyna- 
mos made by the late Herr Schuckert, the 


- early arc lamps, the first Pilsener lamp, 


etc. The other matter is the special form 
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ANOTHER VIEW IN TRE WESTINGHOUSE EXHIBIT AT GLASGOW. 


with variable stroke, the pump and the 
motor driving it alwavs running at one 
speed; the overhead traveling clectrical 
railway, shown running over the stall, in- 
tended for carrying parcels about a station 
and actually in use at the Victoria tae 
tion of the Lancashire & Yorkshire rail- 
way. The dynamo they exhibit, though it 


of synchronizer, consisting of a number of 
incandescent lamps arranged in circles on 
a disc, the disc being carried at the top 
of a pole high enough to be seen all over A 
comparatively large central station. When 
certain of the lamps are alight. the in- 
coming machine is in synchronism. The 
disc which carries the lamps also carries 
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the synchronizing transformers, on its 
other side. 

At its pavilion on the grounds and on 
the piece of ground adjoining it shows 
small electrice locomotives, designed for 
mining work, one worked by a battery of 
39 accumulator cells, equal to a discharge 
of 63 ampere-hours, at the one-hour rate. 
The other locomotive is fitted with a spe- 
cial form of trolley, consisting of an alumi- 
num roller, which is pressed up against 
the trolley wire by springs, as the loco- 
motive runs along the track. The ac- 
cumulator locomotive is stated to have 
been working at a mine in Germany 
for two years, and did not look much 
the worse as accumulators go. In- 
side the pavilion it shows a very fine set 
of pumps made by Erhardt & Sehmer, of 
Saarbrucken, driven by a 12-pole, contin- 
uous-current motor, able to convert 970 
amperes at 500 volts, when running at 146 
revolutions per minute. There is also a 
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in the Schuckert Company’s pavilion, 
which is interesting both to electrical engi- 
neers and to outsiders, is its apparatus 
for blowing out the spark on breaking the 
circuit of a 10,000-volt service. The 
10,000-volt, three-phase currents are pro- 
duced by conversion from the 500-volt, 
continuous corporation supply service by 
means of a motor-generator, the three- 
phase current produced being passed 
through a static transformer, to raise it 
to the 10,000. From the static transform- 
er the current is allowed to pass into a 
tank of water to the extent of 100 horse- 
power, and the circuit is broken on this; 
the circuit-breaker has two sets of copper 
connections arranged in parallel, in the 
usual manner, the actual break occurring 
between the pair which carry very little 
of the current when it is passing through 
the switch, and the repelling action of the 
current itself, aided by an iron screen, 
causing the spark to pass upward very 
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very pretty little mining haulage plant 
for main and tail work, as it is termed in 
this country, with controller arranged to 
be worked by the ordinary engine-man’s 
lever, automatic brake, mechanical and 
electrical, and a special form of clutch 
which allows the shaft to slip in case a dan- 
gerously heavy load is put upon it. An- 
other very pretty apparatus which is shown 


much like some pretty cloud effect, such 
as one sees occasionally in the tropics, and 
to blow itself out. It also shows some 
useful forms of drilling machines, with 
electric motors attached, the motors being 
mounted on an extension of the arm which 
carries the drill shaft, also some rock drills 
for mining wérk. It should be mentioned 
that Messrs. Mather & Platt show some 
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drilling machines for workshop use fitted 
in the same manner as those of the 
Schuckert Company, and, in addition, they 
provide with some of their apparatus of 
this kind a holding-down electromagnet, 
concealed in the base-plate of the machine. 
THE BRITISH WESTINGHOUSE COMPANY. 


As will be seen from the drawing, the 
pavilion occupied by the Westinghouse 
company is very artistic, more like a Greek 
temple than a machinery depot. Inside it 
is a sample of the Westinghouse gas en- 
gine furnishing 125 horse-power and driv- 
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ing a 75-kilowatt, 120-volt, continuous- 
current, six-pole dynamo, to which it is 
coupled directly, and the current from 
which is taken to different apparatus in 
the pavilion, transformed up and down, 
in and out, as already described, winding 
up by driving a cross-compound, vertical 
engine, in which no steam is present, by 
means of an eight-pole, continuous-current 
motor, whose armature is arranged to form 
part of the flywheel of the engine, the en- 
gine itself being rated at 500 horse-power, 
and being capable of working up to 700 
horse-power. The motor simply overcomes 
the friction of the engine in this case, and 
the installation is a very interesting one. 
It has also a curious appearance, as if the 
engine was driving the motor as a genera- 
tor. 

The Westinghouse company also ex- 
hibits one of its electrically equipped 
tramcars fitted with two 35-horse-power 
motors carried by separate bogies, and con- 
nected to the axles by single reduction 
steel spur gearing. The car is arranged 
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to seat 70 passengers—30 inside and 40 
outside—and the fish-pole trolley has the 
unusual arrangement that the springs 
which keep the trolley pressed against the 
wire are carried inside the pillar which 
supports the fish-pole. The car is fitted 
with Milnes electromagnetic slipper brake, 
which is stated to grip the rails, and in 
place of forcing the wheels away from the 
rails, as all other slipper brakes do—all 
purely mechanical ones, anyway—it pulls 
the wheels down en to the rails and so adds 
to the braking power. Sawyer-Man in- 
candescent lamps are shown in the West- 
inghouse pavilion. 
THE ELECTRICAL COMPANY. 

As already indicated, this company’s 
exhibit is one of the best in the machinery 
hall among the electrical firms. It 
has the same arrangement for showing 
the adaptability of the electric current, 
taking the supply service at 500 volts, con- 
tinuous, and converting it to all sorts of 
forms and pressures. It also shows a 
detailed set of samples of its motors, 
continuous current and alternating cur- 
rent, from one-eighth horse-power up- 
ward, also motors fitted to machine tools, 
from the very smallest breast drill up- 
ward, and again in various forms for 
portable and for stationary purposes. 
The Nernst lamp, for which we are all 
waiting, is shown, lamps waiting for cur- 
rent—the attendant had not ventured to 
light one when the present writer was 
there—and a carefully detailed case show- 
ing the different parts of the lamp, the 
heating apparatus for ignition, the auto- 
matic cut-off when the lamp is lighted, etc. 
There are cases of beautifully got up 
samples of cables for all purposes, also 
samples of switches for all currents and 
for all pressures up to 15,000 volts, but 
perhaps the most interesting apparatus on 
this stall is the electrical steam and steer- 
ing telegraph. The steam telegraph takes 
the place of the engine-room telegraph, 
and is worked by a series of electromag- 
nets arranged in a circle inside the usual 
box that is carricd on the bridge, the elec- 
tromagnets acting on two specially formed 
needle magnets to which are attached the 
pointers which move over the disk. Mov- 
ing the handle, a similar one to that used 
with ordinary mechanical telegraph, by 
means of resistances under the dial, directs 
more current into one set of electromag- 
nets and Jess into another, and so draws 
the needles round and the pointer with 
them. The steering apparatus is the 
same, but the helm itself is caused to work 
another dial by means of a strap, and re- 
peats back to the bridge or the conning 
tower the actual condition of the helm at 
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any moment, and after the message has 
been received. 

MESSRS. BRUCE-PEEBLES & COMPANY. 

This firm, which is a young one, com- 
paratively, located in Scotland, has been 
mentioned before in connection with the 
generating station and with the driving 
of the shafting in the machinery hall. It 
has a very good show, though not a large 
one, an electric capstan and an electric 
haulage plant for mines being the most 
interesting. In addition it shows sam- 
ples of its motors for various purposes, 
its liquid resistance, and other apparatus. 

MESSRS. MAVOR & COULSON. 

This is another of the largest of the 
purely British exhibits. In addition to 
their share of the generating plant they 
run a Paul compound, vertical engine of 
25 horse-power, directly coupled to a four- 
pole, continuous-current dynamo, running 
at 300 revolutions per minute and fur- 
nishing current for driving some of the 
machinery at the stalls in the industrial 
hall, the Grand avenue, ete. They also 
exhibit samples of their motors and gen- 
erators for various purposes, running min- 
ing pumps, fans, etc., searchlight appara- 
tus, also some very ingenious machine 
tools for use on board ship and in similar 
places. One that is novel is the deck 
planer, which consists of an electric motor 
in an iron box, carried on a light truck, 
with wheels and handles and having 
knives under the motor so that a workman 
having the power from the ship’s own 
electric light plant can run the truck 
along the deck, planing as he goes. The 
starting resistance and switch are carried 
on the handles of the truck, together with 
a lever placed close to the workman’s hand 
for putting the current on and off. An- 
other interesting exhibit by this firm is a 
small portable drilling machine mounted 
on a light two-wheeled trolley, and worked 
by a three-quarter-horse-power electric 
motor. A Merryweather  three-throw 
pump, directly connected to a one and 
one-half-horse-power motor, running at 
300 revolutions per minute, is also shown. 
This is the pump that has been very much 
used, under Messrs. Merryweather’s in- 
itiative, for country houses for fire and 
other purposes. It is very compact and 
convenient. Perhaps the most interesting 
exhibit by this firm is the Hurd’s elec- 
trical coal-cutting machine, which is of the 
revolving-bar tvpe, the only one of the 
type that has survived in this country. It 
is not shown running, but can be coupled 
up to any of the circuits at short notice. 
MESSRS. CLARKE, STEAVENSON & COMPANY. 

The only other coal-cuéting machine 
that is exhibited is a disk longwall ma- 
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chine, exhibited by Messrs. Clarke, Steay- 
enson & Company, of Barnsley, Yorks. It 
is also driven by an electric motor, and is 
shown running to any one who is interest- 
ed in the matter. It is the only exhibit 
of this firm. 

MESSRS. CLARKE, CHAPMAN & COMPANY. 


This firm has also a very large exhibit 
but, like that of Messrs. Mather & Platt, 
it is not confined to electrical apparatus, 
though it has a good display in that 
line. Messrs. Clarke-Chapman’s specialty 
is ship work, and their stall exhibits very 
forcibly, again, the substantial character 
of English work, more particularly that 
used on board ship. They exhibit samples 
of their engines and dynamos for various 
purposes, also for continuous currents and 
for three-phase, always on the same sub- 
stantial lines, but their most interesting 
exhibits are their electric windlasses and 
capstans, and their searchlight apparatus. 
A model of a conning tower occupies the 
middle of the stall, forming an office for 
the attendant, and a platform for the 
searchlight with which evening visitors 
are entertained, and which is controlled 
by means of two electric motors carried in 
the pedestal of the apparatus, from a 
pillar on the floor level of the stall, this 
representing the deck of the ship. Some 
very pretty water effects are produced in 
connection with the pumps exhibited by 
this firm, by the aid of electric incandes- 
cent lamps of different colors, the colors 
being changed by means of a switch 
worked by one of the pump rods. 


MESSRS. DICK, KERR & COMPANY. 


This is a joint exhibit in connection 
with the recently established English Elec- 
tric Manufacturing Company, which has 
established new works, with all the latest 
machinery for electric traction work, at 
Preston, in Lancashire. The firm makes 
everything from the car downward and 
upward. It exhibits a standard four- 
wheel, single-truck car, capable of seating 
56 passengers, and with the stairs leading 
to the roof reversed, a feature for which it 
claims several advantages—safety, two ad- 
ditional seats on top and cover for the 
driver and conductor. Four hundred cars 
of this pattern are stated to be in use in 
Liverpool and Portsmouth. Another im- 
portant exhibit on its stall is a 500-kilo- 
watt, continuous-current, 10-pole dynamo, 
weighing about 35 tons and designed to 
run at 90 revolutions per minute. The 
armature weighs 15 tons alone. Several 
samples of car controllers of different sizes 
are shown, also a very interesting assort- 
ment of points and crossings, with re- 
movable steel pieces to take the wear of 
the wheels at: the points, also several sam- 
ples of apparatus in connection with light 
railways, such as a sugar-cane wagon made 
of angle iron, a tip wagon for light rail- 
ways, etc. 

MESSRS. RICHARDSON, WESTGARTH & 

COMPANY. 

This is a firm representing the amalga- 
mation of two of the oldest and largest 
engineering firms on the northeast coast 
of England, and it exhibits samples of 
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Mavor & CouLson Bar CoaL CUTTING MACHINE, GLAsGow. 


the apparatus made by Messrs. Brown, 
Boveri & Company, of Baden, Switzerland. 
It shows a vertical, cross-compound engine 
of its own manufacture capable of fur- 
nishing 600 horse-power, directly coupled 
to a Brown-Boveri 10-pole, continuous- 
current generator, the apparatus is de- 
signed to furnish 240 volts at 150 revolu- 
tions per minute. It also exhibits sev- 
eral samples of Brown’s three-phase in- 
duction motors, and of his switch-control 
gear for continuous and alternate currents, 
with reversing switches. 


THE LANCASHIRE DYNAMO COMPANY. 


This firm, as already indicated, exhibits 
the only alternator of any size, and the 
only one actually generating alternate cur- 
rents at first hand, in the exhibition. It 
furnishes a current of 23 amperes per 
phase, three-phase, at 5,000 volts, when 
running at 150 revolutions per minute, 


‘and is directly connected to a cross-com- 


pound, vertical engine made by Messrs. 
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Hick, Hargreaves & Company, of Bolton, 
Lancashire. The slow-speed engine, as 
against the quickly revolving engines of 
which so many are in use in the exhibition, 
is very well represented in this engine. 
Messrs. Hick-Hargreaves is one of the 
best-known firms, makers of Lancashire 
mill engines. The current from the dyna- 
mo is taken to a motor-generator on the 
stall, running at 600 revolutions per min- 
ute, where it is transformed to 500 volts, 
continuous current, and this current is 
used about the stall. 


OTHER EXHIBITS OF INTEREST. 


One of the most interesting is the ex- 
hibit of the Glasgow Herald, which is 
printed in the exhibition by means of one 
of Hoe’s latest machines capable of turn- 
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ELECTRIC DRILL, GLASGOW. 


ing out 48,000 papers an hour, printed 
and folded. The difficulty, as is well 
known, with printing apparatus is the 
machine must be arranged to run at any 
speed, from that required to turn out a 
few copies per hour to its full output. 
In this case the arrangement for accom- 
plishing this consists of a 100-horse-power 
motor which can receive its current di- 
rectly from the 500-volt supply service or 
from the auxiliary apparatus which re- 
duces the pressure to 75 volts. The auxil- 
lary apparatus consists of a motor-genera- 
tor through which the current is passed for 
the light loads. In addition, resistances 
are used with both supplies, and automatic 
apparatus is provided by means of which 
the current is cut off from the main motor 
and a brake applied, should it be required, 
by pressing a button on one of a number 
of pushes distributed over the machine. 
The whole is worked from one controller, 
somewhat similar to an accumulator con- 
troller with a wheel. 


A NOVEL BRAKE FOR ELECTRIO HOISTS AND 
SIMILAR APPARATUS. 


This is exhibited by Messrs. Claud 


Hamilton & Company. The motor is 
geared to the hoisting drum by worm 
gearing, and there is a pulley between 
the motor and the worm. It may form 
the coupling, if desired. Over this pulley 
a brake band is suspended, held against 
the pulley by springs provided for the 


nim 
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purpose. The brake band is attached to 
an extension of one side of the case of the 
enclosed motor which is to drive the hoist, 
the plate forming that side of the case be- 
ing pivoted in opposition to the springs 
controlling the brake band. When the 
motor is not running the brake is on 
by the pull of the springs. When a cur- 
rent is passing through the motor the 
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plate forming one side of the case, which 
is in opposition to the brake, is pulled 
down on to its proper seat on the motor, 
and the brake is pulled off. If the motor 
loses its load or its current the brake goes 
on; the motor 1s series wound. The same 
firm exhibits an electric lamp signal indi- 
cator for ship’s use. Each filament of the 
sidelight or masthead lamp is in circuit 
with an electromagnet, whose office is to 
hold its armature off a back contact. When 
the filament goes, or the current is cut off 
from any cause, the armature is released, 
the back contact 1s made, the local circuit 
formed, which may include a bell or a 
tell-tale lamp. 

Messrs. Selby, Bigge & Company ex- 
hibit, among other things, a working 
model of a punching, shearing and side 
notching machine in one, run by an elec- 
trie motor. 

Messrs. Kelvin and James White supply 
the main switchboard, which is a very sub- 
stantial piece of apparatus, consisting of 
21 double marble panels, with the usual 
instruments for distributing on the three- 
wire system. 

The Electric Power Storage Company 
exhibits one of the two motor cars in the 
exhibition. It is a Victoria and carries 
40 E. P. S. motoring cells, with a two and 
one-half-horse-power motor, the batteries 
being concealed under the seats. The 
weight is stated to be 2,200 pounds for 
a 25-mile run without recharge, and 2,350 
pounds for a 35-mile run. 

The General Electric Company, of Eng- 
land, has a very varied assortment of ap- 
paratus ranging from electric bells up to 
apparatus for traction purposes. 

The Consolidated Telephone Company 
and the Ericsson Bell Telephone Company 
both have extensive exhibits of telephone 
apparatus, the latter having several novel- 
ties. 

There are also many electrical appara- 
tus of different kinds distributed through 
the machinerv and other halls, and there 
is an electric launch plying for hire on the 
Kelvin River, where it runs through the 
grounds. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISSS—XLV. 


BY W. ELWELL GOLDSBOROUGH. 


In solving this problem, the method 
already outlined on pages 36, 63 and 91 
will be employed, as it affords the most 
direct method. Initially, then, we must 
assume that only one of the two alternator 
circuits is active. We will, therefore, 
assume electro-motive force E! to be 
eliminated for the present, and the elec- 
tro-motive force E! to be impressed upon 
a system consisting of the series circuits 
OA, and A,A,, connected in series with 
the parallel circuits O'O and O’A,A,0. 
The parallel part of the system, it will be 
noticed, is made up of two parts; that is 
to say, the simple circuit O’O is connected 
in parallel with the series circuits O'A,A, 
and A,O. This arrangement gives us a 
system, influenced by the electro-motive 
force E', which has properties differing 
materially from any of the circuits so far 
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considered, inasmuch as the magnitudes 
of the elements entering differ so greatly. 

In the parallel portion of the circuit, 
upon which E’ is acting, the impedance 
of O'O is only equal to one-ninth of the 
impedance of the circuit O’A,A,0; 
consequently, whatever be the electro- 
motive force impressed between the points 
O’ and O, the current which will flow 
through the circuit O'O will be nine times 
greater than the current flowing in the 
circuit O'A,;A,O. When we come to con- 
sider the circuit OA,A,, we find that it 
has a relatively high impedance repre- 
sented by nine. Taken as a whole, then, 
the generator E! is acting upon a system, 
the series part of which has a high imped- 
ance, and the parallel part of which has 
a low impedance; consequently, the 
greater proportion of the power which is 
developed by the generator in this case 
will be absorbed in the series portion of 
the circuit embraced between the points 
OA,A). 

In treating the system graphically, we 
will first assume a known electro-motive 
force impressed at the terminals O' and O. 
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This electro-motive force we will repre- 
sent in Fig. 112 by the vector O'A! In 
determining the current which this elec- 
tro-motive force sets up in the circuit 
O'A,O, we substitute in Equation 54 and 
lay off from O’ the resultant current 
vector O0’B\,, lagging behind O'A', by the 
angle 
J= tan! 7 
Tr 
In the same way, the current which 
will flow through the circuit O’A;A,0 is 
determined by substituting its constants 
in Equation 54. Since the total resist- 
ance of this circuit is equal to rs, + Te 
and its total reactance equal to z, + z, (as 
demonstrated on page 244 of vol. xxxvii), 
the current flowing in this series circuit 
will have a value O’B,|, 


E: 
T — 9 a SS ' 
I, = y (rs + r) + (% + 2) 


and it will lag behind the electro-motive 
force O'A, by an angle $. 


Xs + Xs 
Ts + Te 

The current which will flow through 
the series circuits O.A,A, will be the result- 
ant of the current vectors O’B,’ and 
O'B,;', or it will be equal to O’B,. In 
completing the diagram of the electro- 
motive forces to determine the electro- 
motive force which the alternator must 
develop, we must lay off an electro-motive- 
force triangle showing the magnitude of 
the forces involved when this current 
O'B,' is forced through the series circuits. 
Since the resistance of the series circuits 
OA,A, is equal to r + r, and their react- 


ds! = tan~! 
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ance equal to z, + z, the value of the 
sides of the electro-motive-force triangle 
desired can be determined from Equa- 
tion 54, 

Ba = 1, 4 (7, + 1%)? + (zı + a)" 


and the phase positions of the resulting 
electro-motive forces graphically repre- 
sented by laying off from A, the vector 
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AC, equal to I,’ (r, + 7,), and at the 
point C, erecting the perpendicular 
C'A! equal to Ra (r + r). By this 
construction, the vector length A, A’ is 
obtained, and determines the electro- 
motive force required to set up the cur- 
rent O'B,* in the circuits OA, and A,A. 


ah A! 
cS 


Fig. 112.— ALTERNATING MECHANISMS. 


Finally, therefore, to maintain an electro- 
motive force equal to O’A, between the 
points O’ and O, the alternator must 
develop at E' an electro-motive force 
equal to the resultant of O’A,! and AA! 
or O'A! 

Drawing O'A', the diagram is complete, 
and it is only necessary to combine it with 
a similar diagram displaced by an angle of 
90 degrees, in order that the final values 
of the forces influencing the system when 
both E! and E™ are active may be 
determined. 

In Fig. 113, the latter relations are 
developed. Here O'A' equals the electro- 
motive force developed between the brush 
terminals at E, and O'A™ equals the elec- 
tro-motive force developed between the 
brush terminals at E. 

O’B,' equals the current flowing in the 
circuits OA,A, when E,! only is active, 
and O'B,™ equals the current flowing in 
the circuits OA,A, when E™ only is 
active; therefore, when both electro- 
motive forces are active, the current 
which will flow in the circuits OA,A, is 
represented by the resultant of these 
current vectors, or by the vector BB, !. 

In like manner, the current flowing in 
the circuit OA,A,, when E! is active, is 
represented by the vector O'B,', while the 
current developed in the circuits OA,A,, 
when E™ alone is active, is represented 
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by the vector O’B,'"; therefore, when both 
electro-motive forces are active, the cur- 
rent which will flow through the circuits 
O.A;A, 18 equal to the vector BB’. When 
E' is active, the current which flows in 
the circuit O'O is represented by the 
vector O’B,', and when E™ only is acting, 
the current which will flow in this circuit 
is shown by the current O'B}" ; when 
both are active, therefore, the resultant 
current flowing in this circuit will be 
equal to the resultant of O’B,’ and 
0'B,'"" or O'B,. 

In the same way, the final electro- 
motive-force values appearing at the ter- 
minals of the several parts of the circuit 
can be found. When E! alone is active, 
the electro-motive force at the terminals 
of the circuits O A,A, will equal A, Al, and 
when E™ alone is active, the electro- 
motive force at the same terminals equals 
oA The resultant of these vector 
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B,"B, and C,A! at right angles to 
Bo Bt the electro-motive-force triangle 
of the line circuit A,A, is developed. 
Now, to ascertain the electro-motive 
force impressed at the terminals of the 
circuit O'O, when both generator electro- 
motive forces are acting, the resultant of 
the vectors O'A, and O'A, must be 
taken. The resultant of these gives us 
the vector O'O. If, now, from O we 
draw the line OC, parallel to O'B, and 
from O’ drop upon OC, the perpendicular 
C:0', the electro-motive-force triangle of 
the line circuit O'O is determined. 
Finally, the electro - motive - force dis- 
tance OA'" is a measure of the electro- 
motive force impressed between the 
terminal points O and A, of the circuits 
OA,As when both generators are acting. 
If, therefore, we draw the vector OC, 
parallel to BB"! = I, and equal to I'r, 
and at C, erect the perpendicular C,A, = 
T,s, we have the vector length OA, deter- 
mined, which is equal to the electro- 
motive force impressed between the re- 
ceiver terminals O and A, when both 
electro-motive forces are active. By 
joining the points A, and Alt the electro- 
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Fig. 113.—ALTERNATING MECHANISMS. 
motive force absorbed in the line circuit 


values determined by laying off from Ag’ 
the vector A,/O equal to OAT is the 
vector distance OA. The electro-motive 
force represented by this vector, how- 
ever, must be divided between the two 
circuits, OA, and A,A,, in order that the 
part of it which is absorbed by the re- 
ceiver and the part of it absorbed in the 
line may be ascertained. 

Since the phase position of the result- 
ant current BB? = ], is known, we can 
lay off from O the line OC, equal to In, 
and at C, erect the perpendicular CGA! = 
Iz, OA, is, therefore, the electro-motive 
force which finally appears between the 
points O and A, Joining A,Al, the 
vector A,A! represents the line drop 
between the points A, and A, of Fig. 3. 
By drawing the line A,C, parallel to 


A,As is found. 


< 
Ræntgen Rays in Smuggling. 

The post office at Buenos Aires has fur- 
nished a striking illustration of the value 
of X-rays in detective work. Jewelers 
have found that smuggling in registered 
letters from Europe was very safe, as the 
government officials could not legally open 
such letters on suspicion, and it was finally 
resolved to investigate the evil without 
violating the law. The X-rays promptly 
revealed watches, chains, rings and other 
valuables in astonishing quantity. This 
evidence was sufficient for a court order to 
open the packages, and more than $20,000 
of property has been confiscated in a sin- 
gle week. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XIII.* 


BY A. E. DOBBS. 


The floor-plan suggested in the last 
chapter, however, applies properly to 
small exchanges only, although ex- 
changes of 2,000 lines have been built 
up with all outsice cables terminated 
behind the board and only a narrow 
aisle between the switchboard and the 
cross-connecting rack which stands in 
front of the cable-heads. In a case 
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prehend. To a great many subscribers 
a modern exchange is a wonderful sight 
and a rare treat, a lamp signal board being 
especially impressive, and the best way to 
cure a kicker is to invite him to come up 
and see just how subscribers are cared for. 

Therefore, it follows that the exchange 
should not only be in a good location but 
should be an inviting place and always 
be in a condition to receive visitors, and, 
where your means will allow, always build 
in such a manner as to impress your sub- 
scribers with the idea that you are in busi- 
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Fig. 52. -IDEAL FLooR PLAN FOR A SMALL TELEPHONE EXCHANGE. 


of this kind, however, the reason is 
that the system has grown much larger 
taan was originally expected, and work of 
this kind makes rebuilding necessary soon- 
er or later. Of course, a plan of this kind 
saves a great deal of switchboard cable, as 
the runs are all short, but it takes rather 
more Jumper wire and possesses the disad- 
vantage, that, when changes in the wiring 
become necessary, the wiremen have to 
work behind the board, where the noise 
they make disturbs the operators and the 
litter they strew around is scattered out 
into the room to a greater or less extent. 

As a general rule, by which to be guided, 
no one should be allowed in the operating 
room except the operators, switchboard in- 
spectors and the proper officials. This 
rule, however, does not apply to visitors 
who are always, or at least should be, ac- 
companied by some one connected with the 
office, and who can thus be kept at a re- 
spectful distance from the operators, or 
from interfering with their work. Some 
exchanges have regular hours for callers 
on certain days of the week. Right here 
we might remark that visitors should be 
encouraged to visit the exchange as much 
as possible, as it puts managers and their 
customers in touch with cach other and 
often explains many things to a dissatis- 
fied subscriber that he did not before com- 
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ness to stay. The failure of some ex- 
changes can be attributed to the fact that 
their owners did not take telephone busi- 
ness seriously till too late. But to return 
to our subject. 

Fig. 52 shows an ideal floor-plan for an 
exchange of moderate size, say of 2,000 
lines or less. It should be laid out large 
enough to provide for future growth. 
Thus, if the exchange begins business with 
a list of 400 subscribers, the room should 
be at least large enough to accommodate a 
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of the operators as nearly as possible and 
the side rooms being apportioned to toilet, 
dressing and reading-roows for the em- 
ployés. If the room is wide enough, a 
partition placed behind the board separ- 
ates it from the terminal and distributing 
racks. In an exchange of this size all 
terminals should be mounted directly on 
the distributing rack, and at least two feet 
left between this rack and the wall to al- 
low the men to work on all sides of it. At 
least one door should be made in this 
partition to allow access from the termi- 
nal to the switchboard room. If the board 
is of the multiple type an intermediate 
distributing board is a great convenience 
in enabling the busiest lines to be as- 
signed to the various operators, thus giv- 
ing them as nearly as possible an equal 
amount of work. This is possible, how- 
ever, only in the care of a multiple board. 


INTERMEDIATE DISTRIBUTING BOARD. 


The cables being brought in from the 
outside and cross-connected at the main 
distributing rack are then taken by means 
of cables directly to the multiple jack 
strips. After being carried to the multi- 
ple sections they are then continued di- 
rectly back to the intermediate distribu- 
ting board and connected to one side to 
correspond with the subscribers’ telephone 
numbers. 

So far the multiple or calling jacks 
have been connected to the numbers to 
which they belong, but now it is possible 
to make a change, but first let us explain. 
To begin, it is not necessary that the oper- 
ator should know who is calling her, for she 
simply answers the signal that falls with- 
out regard to who is calling. Some man- 
agers even think that the less she knows 
about the party calling the better, for then 
there is no chance of favoritism in an- 
swering calls. 

When she calls a party, however, she 
must call through the multiple strips and 
it follows that she must know where to 
find them, so these are connected to the 
line numbers to which they belong. 
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switchboard of 1,000 lines capacity, and 
the switchboard so placed that it can be 
extended without disturbing existing con- 
ditions when additions are made to it. 

It may be, and frequently is, thought 
that the exchange can not possibly grow 
beyond a certain size, but owners have met 
so many surprises in the past four years 
that it is not safe to set any limits to 
future growth, except the number of resi- 
dences and business places in the town and 
all the surrounding country. 

The room should be well lighted and 
cheerful, the light coming from the back 


Now to return to the intermediate dis- 
tributing board. It is well known that at 
certain hours of the day some sections of 
the board will be much busier than others, 
and the purpose of the intermediate board 
is to distribute these busy lines among the 
operators, so that each may get an equal 
share of the work. ‘Thus, the line signals 
are distributed among the different oper- 
ators and a record of the changes kept 1m 
a book, where they can be traced for fur- 
ther changes and for testing purposes. 

After cross-connecting at this inter- 
mediate board the switchboard cables are 


l. WAY, « 


iS possiti RA 
loned tg a 
s for the S 
de eg, 


Mette. 
COME 
S 0 ke 
B, thes gi- 
le an yy 
sible, Ni. 
tiple teer: 


1 BOAR, 


1 from ¢: 

the nz: 
| DF ted 
Upe “as 
the wet: 
Duel i 


distr: 


October 12; 1901 


then brought back to the switchboard and 
connected to the subscribers’ relays or an- 
swering targets, as the case may be. This 
intermediate board requires the use of 
more cable, but the distribution can be so 
arranged that one operator can easily take 
care of 200 or more subscribers without 
difficulty, which will pay for itself in im- 
proved service, even if there were no other 
consideration involved. 

As the intermediate board takes a small 
amount of space it is often placed along- 
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Two racks in the room make a long loop 
in the cables, as will be seen by studying 
Fig. 53. Having spoken of the great con- 
venience of the distribution of work 
among the operators, it must not be sup- 
posed that all lines are mixed up just for 
the sake of changing, for, on the other 
hand, most of them will be found con- 
nected straight through the board without 
any change in their line numbers, but let 
us suppose that one operating section of 
the board has 200 lines, while another has 
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Fig. 54.—A MODERN DIsTRIBUTING RACK. 


side of the main switchboard, where its 
capacity is not greater than 1,000 lines. 

This method saves a large amount of 
switchboard cable, but is not an improve- 
ment to the appearance of the room, even 
though enclosed behind closed glass doors. 
It is also sometimes placed at the base of 
the switchboard itself, but this method is 
rapidly being abandoned for that of mak- 
ing this rack a separate feature of the 
board. 

It will perhaps be noticed that the floor 
plan of Fig. 52 does not make provision 
for battery room, power switchboard or 
motor-generators. This was omitted for 
the reason that they belong in a separate 
room altogether and should be in a place 
where the vibration from the motors or 
the fumes from the battery can not affect 
the operating room. The batteries cs- 
pecially should be in a room that has out- 
side ventilation and is tightly closed from 
all other rooms or instruments. It also 
follows that the power switchboard should 
be in the same room as the power-gener- 
ators. 

Fig. 53 shows the plan of this kind of 
office wiring from the main distributing 
rack to the multiple jacks, the intermedi- 
ate distributing board and back again to 
the relay or target signals. 

Fig. 54 shows one of the latest of the 


forms of main distributing board. 


only 100. By means of the intermediate 
board we take away 50 lines from the 
former and give them to the latter 
girl to answer, which 
makes easy work for 
both. 

Suppose, again, that the 
first girl has a section of 
the board whose subserib- 
erswill have an average of 
20 calls a day, while the 
second has a like number 
of subscribers but on resi- 
dence lines that do not 
average more than, let us 
say, four calls a day. In 
the former case we have 
a girl answering 4,000 
calls in 10 hours, which 
is possible only to expert 
operators, even on super- 
visory systems, while in 
the latter we have a girl 
who only has 800 calls 
to answer in the same 
length of time. Now it is 
plainly evident that the 
latter girl could take care 
of at least 1,000 more calls with ease, which 
would greatly relieve the first one, and also 
facilitate the service by giving the operator 
a chance to breathe between calls and give 
less excuse for keeping subscribers waiting. 
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By a careful distribution of the lines it 
is possible to give a three-second service. 

Fig. 55 shows a row of cable terminals 
carrying lightning arresters and heat coils, 
or fuses, as described in the previous chap- 
ter. In the picture shown the cable from 
the outside comes into the lower part of 
the terminal, passes through the protec- 
tive devices and out to the distributing 
rack from the top. Where the protective 
devices are mounted on the cable-head the 
distributing rack can be made much 
smaller. 

It will also be noticed that the cable 
comes into the head from beneath a false 
floor which should be at least six inches 
deep and should be placed wherever there 
are cables laid to protect them against 
mechanical injury as well as dirt. It 
sometimes is possible to so arrange matters 
that the cables can be carried in a rack 
overhead instead of being laid upon the 
floor, which for switchboard cables is bet- 
ter, as they will keep drier than if laid on 
the floor. 

The most common form of switchboard 
cable consists of one thin layer of silk 
laid over a No. 22 tinned copper wire, out- 
side of which is wrapped two layers of 
cotton, although one firm now makes the 
silk covering a little thicker and braids a 
single layer of cotton on the outside instead 
of two windings. In this case, though the 
insulation is not quite so thick, it is me- 
chanically much stronger and more re- 
liable. In order to seal these cables more 
thoroughly, some wiremen prefer to boil 
them out in a mixture of paraffin and 
beeswax till the fibres are completely filled. 
With silk insulation, however, this is a 
doubtful benefit, as dry silk is probably a 
better insulator than wax and will not ab- 
sorb moisture to any great extent as a cot- 
ton insulation would. To test the quality 
of the silk insulation ravel out the ends 
aud burn them with a match. Pure silk 
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will not burn, but frizzle and curl up, 
while if there are any cotton threads in it 
they will hold the flame and a few experi- 
ments will enable one to determine if there 
is a mixture of cotton in the silk. 
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Electrochemical and Electrometallurgical Industry 


By John B. C. Kershaw. 


ARTICLE I: INTRODUCTION—PROGRESS IN THE UNITED STATES. 


INTRODUCTION. 


HE VALUABLE and instructive 
series of chapters upon “Theo- 
retical Electrochemistry,” by Pro- 

fessor Jones, which have appeared in 
the ExectricaL Review during August 
and September of this year, have natu- 
rally paved the way for a series dealing 
with the practical applications of elec- 
tricity in the production of chemicals and 
metals or their alloys. ; 

It may surprise many to learn that the 
first practical application of electricity in 
the domain of metallurgy occurred nearly 
sixty years ago, for about the year 1845 
an electromagnetic machine was built by 
Woolrich in England and was used by 
Prince, of Birmingham, for electroplating 
work. We are so accustomed to regard 
the present position of industrial electro- 
chemistry as wholly due to the growth of 
knowledge in recent years, that we over- 
look the fact that a large number of the 
processes actually operated to-day were 
experimented with in the laboratory and 
works over fifty years ago. 

Charles Watt, in an English patent 
granted in the year 1851, described forms 
of cell and methods of working by which 
metals might be extracted and refined, 
and salt decomposed so as to yield alkali, 
hypochlorites or chlorates. This patent 
of the year 1851 may, with some show of 
reason, be put forward as the master- 
patent of the electrochemical and electro- 
metallurgical industries. That electro- 
plating was the only industry which un- 
derwent development during the middle 
years of the century, was due to the fact 
that the means for producing large 
amounts of electric energy cheaply were 
non-existent at this period. In the ab- 
sence of efficient dynamos, the development 
of other industries was impossible. The 
use of electricity for lighting purposes 
led to great improvements in both steam 
engines and dynamos in the years 1870 
to 1890, and the utilization of water power 
for generation of electricity on a large 
scale, in the last decade of the century, 
finally removed the obstacle which had so 
long hindered the progress of these new 
branches of industry. 

Lack of cheap power, and not lack of 
knowledge that the electrolytic cell could 
be used to produce chemicals and metals, 
was therefore the cause of the delay of 
fifty years, which passed before the work 


of Davy, Faraday and Watt, in this branch 
of science, blossomed forth into industrial 
fruit. 

The comparatively recent work of 
the band of German and Dutch scien- 
tists—Arrhenius, Kohlrausch, Van’t-Hoff, 
Nernst and others, with which Professor 
Jones has dwelt in his later articles, has 
related chiefly to the physical side of 
electrochemistry. Though the result of 
this work has changed many of the older 
views respecting the constitution of elec- 
trolytes and the action of the electric cur- 
rent, its influence upon industrial electro- 
chemistry has not been great. The great 
development which has occurred in these 
new industries during the last thirteen 
years, would have been witnessed had the 
older views still held the field, and it is 
noticeable that the phraseology used in the 
majority of patents relating to electro- 
chemistry is still that of the earlier inves- 
tigators, Faraday and Grotthis. 

That the work of the more recent ex- 
perimentalists will prove of permanent 
value and in time influence even industrial 
practice, is, of course, certain; and I have 
not intended by my previous remarks to 
disparage this work in the slightest de- 
gree. I have only been anxious to make 
clear the fact that the electrochemical and 
the electrometallurgical industries of the 
present moment are in the majority of in- 
stances founded upon the experimental 
work of men who lived in the first half of 
the century, whose ideas and patents fell 
flat during their lifetime, because there 
was no means of supplying cheap electric 
energy. 

Improvements in the steam engine, the 
dynamo and the turbine have changed 
materially for the better the prospects of 
these new industries, and have enabled us 
to realize in our time the visions and 
dreams of the more thoughtful and far- 
seeing expcrimentalists of an earlier gen- 
eration. 

In industrial electrochemistry, as in 
other branches of human effort, it is still 
true that “one sows and another reaps.” 


PROGRESS IN THE UNITED STATES. 
COPPER REFINING. 


Although the electric method of refin- 
ing copper was adopted in England in 
the year 1868, and continuously worked 
after that date, it was not until 1880 
that the method gained an industrial 
footing in America. The demand for 
high-conductivity copper for electrical 


purposes, however, gave an immense 
impetus to this new industry between 1885 
and 1895, and when the electrolytic meth- 
od was once fairly established in America, 
its progress was rapid. The method has 
so often been described and is so well 
known that it is unnecessary to enter into 
any detailed description of it in this arti- 
cle. It will suffice to say that the crude 
copper is used in the form of thick slabs 
as anode, in a solution of copper sulphate 
kept slightly acid with sulphuric acid, and 
that when the current is passed through 
the cell the copper alone is deposited at 
the cathode, while the impurities either 
pass into solution or fall to the bottom of 
the vat as “anode sludge.” 

These “impurities” consist, in the case 
of copper smelted from pyritic ores, chief- 
ly in silver and gold, and as their recovery 
from the anode sludge is comparatively 
simple and costless, the value of the re- 
covered impurities often covers the whole 
cost of the refining process. 

The developments of the electrolytic re- 
fining industry in the United States of 
America have been marvelously rapid. In 
1888 only three refining companies of any 
importance were at work—namely, the 
Balbach Smelting and Refining Company, 
at Newark; the Baltimore Smelting and 
Rolling Company, at Baltimore, and the 
Bridgeport Copper Company, at Bridge- 
port. 

In 1893 the number of electrolytic re- 
fineries had increased to thirteen, and the 


output to 45,000 tons of copper per 


annum. Since that date several of the 
smaller refineries have been closed, but, on 
the other hand, the capacity and the out- 
put of the eight surviving refineries have 
been enormously increased. The amount 
of electrolytic copper produced by one re- 
finery—namely, that of the Anaconda 
Mining Company—is now greater than 
the total output of the European refineries, 
and in 1900 the aggregate capacity of the 
American refineries was estimated by Ulke 
to amount to 211,000 tons per annum. 

The United States of America output 
of raw copper in 1900 was 268,000 tons, 
so that plant exists for dealing with no 
less than eighty per cent of this total out- 
put by the electrolytic method. 

The eight electrolytic copper refineries 
now existing in the United States are sit- 
uated at Baltimore; Newark; Great Falls, 
Mont. ; Anaconda; Bridgeport; Brooklyn; 
Salt Lake City and Perth Amboy. The 
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refineries of the Guggenheim Company, at 
Perth Amboy, and of the Anaconda Min- 
ing Company, at Anaconda, are the most 
important. 

The multiple, or Thofehrn, system of 
working the vats is usually employed, and 
with one exception all the plants are 
worked by steam power. The cost of 
power, compared with the value of the 
product, is so small an item in this indus- 
try that no advantage can be gained by 
locating a refinery near a large water 
power. 

ALUMINUM. 

The production of aluminum in Amer- 
ica by electrometallurgical methods dates 
from 1886. In that year the Brothers 
Cowles established a works for the produc- 
tion of alloys of aluminum with copper in 
the electric furnace at Lockport, and this 


factory was operated until 1892, when 


various causes led to it being shut down. 

In 1888 Hall commenced to manufact- 
ure the metal—aluminum—by a method 
which he had workd out and patented, at 
Pittsburgh, and this process of aluminum 
reduction has been worked continuously 
since that date by the Pittsburgh Reduc- 
tion Company—first at New Kensington 
and later at Niagara. 

The processes of two other inventors— 
namely, Heroult and Wilson—have been 
worked for short periods in America—in 
the years 1889 and 1890, and 1894 and 
1895, respectively—but these did not re- 
sult in any permanent success, and the 
Pittsburgh Reduction Company is now the 
only company producing the light metal 
in America. 

The output of aluminum by this com- 
pany has enormously increased since the 
removal of the reduction works from New 
Kensington to Niagara in 1895. In 1890 
the total production of aluminum in the 
States amounted to only twenty-seven tons, 
and the total world production to 174 
tons. In 1895 the American production 
had increased to 379 tons, while in 1900 
it is stated to have amounted to 3,190 tons, 
divided between the two Niagara factories 
of the Pittsburgh Reduction Company, 
and 10,000 horse-power is now available 
for this manufacture. 

The fall in price which has accompanied 
the great increase in output is no less re- 
markable. In 1889 aluminum was selling 
for $2.50 per pound in the United States 
of America. In 1896 the price had dropped 
to forty-five cents per pound, and in 1898 
the Pittsburgh company commenced to sell 
aluminum for special purposes for twen- 
ty-nine cents per pound. 

The method worked out by Hall by 
which aluminum is reduced from its 
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oxide, differs little from that used in 
Europe and patented under the name of 


Heroult. 

A purified form of alumina is contin- 
uously charged into a bath containing 
fused cryolite, and the molten mass is 
submitted to the action of an electric cur- 
rent, using carbon electrodes. The alumi- 
num separates at the cathode, in the 
molten condition, and is drawn off at 
stated intervals from the bottom of the 
bath. It is usual to make use of the elec- 
tric current for maintaining the bath in 
the liquid condition, and to use the carbon 
lining in the bath or “pot” as cathode in 
the operation of the process. 

Limits of space will not permit of any 
detailed enumeration of the applications 
of aluminum in the arts and industries. 
During the last two years the greater por- 
tion of the output of the Niagara factories 
has been utilized for electrical purposes, 
and there are a considerable number of 
aluminum transmission lines now in oper- 
ation in the western states. The latest 
example of this use of aluminum is the 
new line for transmitting Niagara power 
to Buffalo. So far, these aluminum lines 
have given satisfaction, but time will 
alone show whether aluminum possesses 
all the characteristics required to render 
it a satisfactory substitute for copper in 
power-transmission schemes. 


ALKALI AND OHLORINE. 


The first electrolytic alkali factory in 
the United States of America was erected 
by the Electrochemical Company, at Rum- 
ford Falls, in 1892, and the Le Sueur 
process was operated at this factory 
until 1899 with varying success. These 
works had 1,000 horse-power available 
for the manufacture, but at no period 
was the whole of this power util- 
ized. In 1900, the factory at Rumford 
Falls was shut down and the cells and 
other plant transferred to the Berlin Falls 
factory of the Burgess Sulphite Fibre 
Company. The Le Sueur process, with 
certain modifications, is still employed by 
this company, and I am informed that 700 
horse-power is now used in the manu- 
facture of caustic alkali and bleaching 
solutions, with fairly satisfactory results. 
These products are, however, utilized in 
the wood-pulp manufacture at Berlin 
Falls, and are not placed upon the market. 

In 1897 the Mathieson Alkali Company 
commenced to operate the Castner cell and 
process for the production of caustic 
alkali and chlorine at Niagara Falls, and 
the works were gradually enlarged until 
2,000 horse-power was utilized in this 
manufacture. The Castner Electrolytic 
Alkali Company was formed in 1900 to 
take over and extend the Mathieson com- 
pany’s factory, and plant equivalent to 
4,000 additional horse-power is being put 
down. When the enlargements are com- 
pleted these works will be the largest elec- 
trolytic factory in the world. The capital 
of the new company is $3,000,000. 

The American Alkali Company and the 
Ackers Process Company are two other 
companies which have been recently 


447 


floated for the purpose of carrying on the 
manufactures of alkalies and chlorine 
compounds by the electrolytic method. 
The works are located at Sault Ste. 
Marie and Niagara Falls, and the processes 
to be used are patented under the names 
of Rhodin and Ackers, respectively. 

These new works are to be in operation 
in 1901, but I am not able to state whether 
the expectations of the promoters as re- 
gards the starting of the works have been 
fulfilled. However, by the end of the 
year it is probable that 7,700 horse-power, 
all generated from water, will be utilized 
in the United States of America for 
alkali and chlorine manufacture. 

It is not possible in this article to give 
any detailed description of the different 
cells used in the above four works for de- 
composition of sodium chloride by the 
electric current. The Castner and Rhodin 
cells are somewhat similar, for both are 
kept in mechanical movement, and mer- 
cury is used as the cathode metal. The 
Le Sueur cell is a stationary one, a dia- 
phragm is used to separate the anode and 
cathode compartments, and carbon is used 
as cathode material. The Ackers process 
differs from the others in making use of 
fused sodium chloride, in place of an 
aqueous solution of the same, as elec- 
trolyte. The construction of the cell is 
governed by the fact that a high tem- 
perature has to be maintained during the 
electrolysis, and that molten lead is em- 
ployed as cathode. A similar process has 
been operated on an industrial scale in 
France with disappointing results, and the 
plant is now shut down, but possibly 
Ackers may overcome the special difficul- 
ties that have caused failure in France. 
The mechanical difficulties met with in 
successfully operating a fusion process for 
the production of alkalies and chlorine are, 
however, exceptionally great. 

REMAINING MANUFACTURES. 


Limits of space will only permit a very 
brief summary of the remaining electro- 
chemical and electrometallurgical proc- 
esses now in operation upon a commercial 
scale. Calcium carbide is manufactured 
at Niagara Falls, at Sault Ste. Marie and 
at Appleton, but the output of this product 
in the United States of America is now 
practically in the hands of the Union Car- 
bide Company, which is stated to have 
plant equivalent to 10,000 horse-power 
available for this manufacture at Niagara 
Falls. Chlorates of potash and soda are 
manufactured at Niagara Falls and at 
Bay City—the factory at the latter place 
being operated by steam power. About 
3,000 horse-power is believed to be util- 
ized in the three factories engaged in this 
manufacture. 

Nickel has been electrolytically refined 
at Newark since 1894, and experimental 
trials are now being carried out at Niagara 
with a nickel extraction process patented 
by Frasch. A third electrolytic process 
for nickel production is said to be in opera- 
tion at Cleveland. Very few details of 
these processes have been published, and 
the horse-power utilized in the production 
of nickel by electrometallurgical processes 
is a problematical figure. 
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SYNCHRONISM AND FREQUENCY 
INDICATION—I!. 


BY PAUL M. LINCOLN. 


This result can be effectually obtained 
by inserting a capacity in series with the 
inductance of the field. The phase rela- 
tions between the electro-motive force and 
currents in the armature remain practi- 
cally unchanged with varying frequency 
while under the above condition; that be- 
tween the electro-motive force and cur- 
rent in the ficld, plus the added capacity, 
is sensitive to frequency change. The 
angular position assumed by the armature 
is an indication of the phase relation be- 
tween currents in field and armature, and 
is therefore a measure of frequency. As- 
suming then that an angular movement 
of the armature always represcnts an 
equal angular shift of phase between cur- 
rents in it and the field, it is only neces- 
sary to determine the phase change in the 
field for a given frequency change to ob- 
tain a complete calibration of this fre- 
quency indicator. 

Fig. 3 gives for a number of different 
conditions, the relations between frequency 
and phase angle in circuits containing 
inductance, capacity and resistance. These 
curves show that the most rapid change of 
phase angle for a given frequency change 
occurs at the point where the phase angle 
is 0. 
When phase angle is 0, resonance 
exists; that is, the capacity ohms at that 
point are equal to the inductive ohms. It 
will be interesting to determine how great 
a frequency change is indicated by a given 
phase angle change both at the point of 
resonance as well as at other points in the 
cycle. 

The relation between phase angle and 
frequency is given by 

l 


CR w 


(21) tan p = see 


In which 

p = phase angle. 

L = inductance in henrys. 

C = capacity in farads. 

R = resistance in ohms. 

w= 2m, X frequency in cycles per 

second. 

The sensitiveness of the instrument is 
the ratio of the phase change which takes 
place for a small frequency change and 
expression for sensitiveness may be ob- 
tained by differentiating (21) 


dp _ 1 
(22) dio = — cos p (aaa + 
Resonance occurs when 
1 
2 =o 
j OL 
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and if this value be substituted in (22) it 
becomes 


: d p 2L 
a ae 


This is the expression for sensitiveness 
at the point of resonance, at which point it 
reaches a maximum. The angular change 
ın degrees for a one-per-cent change in 
frequency at resonance 18 

7.2 Ln 
R 
in which n is frequency in cycles per sec- 
ond. 

The usual service required of a fre- 

quency indicator is the measurement of 
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(21) it ig evident that when w = 0, g = 
+ 90°, and when w = œ, pọ = — 90°. 
All frequencies of positive sign are 
therefore included in this total range 
of 180 degrees. Of this total range, 
however, only in that portion between the 
limits 
L o% 
L o, + R 
is the sensitiveness above one-half the 
maximum. The corresponding limits for 
the frequency are given by 
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the small variations from normal fre- 
quency or speed which take place under 
ordinary operating conditions. For this 
purpose the instrument herein described 
is peculiarly well adapted. The capacity 
and inductance in the field circuit, both 
of which are capable of accurate measure- 
ment, can be so chosen that resonance is 
produced at normal frequency. That is, 
they should be chosen so as to satisfy the 
equation: 


where x, is the normal operating fre- 
quency. The instrument will, under these 
conditions, be used at a point where its 
sensitiveness is a maximum. 
Sensitiveness, however, is not the only 
z) — CR(1+CL at) 
RJ (1— CL o) + CPR 
requisite in the design of a frequency in- 
dicator. Its range is a matter which de- 
serves a share of attention. Considering 


That portion of the scale between these 
two limits may be taken as the working 
range. This working range occupies ap- 
proximately 90 degrees of the scale ex- 
tending from approximately plus 45 de- 
grees to minus 45 degrees. The frequency 
included between these two limits is ap- 
proximately expressed by 
R 


2” L 
As might be expected, the expressions for 
sensitiveness and range are reciprocal 
quantities; as one increases the other de- 
creases, 

So far we have been proceeding on an 
assumption of the use of a perfect phase 
meter; that is, one whose phase angle 
changes are exactly reproduced by mechan- 
ical angle changes the same in amount. 
<> 

It was proposed to secure an appropria- 
tion from the New York Legislature to es- 
tablish a school of electricity at Schenec- 
tady in connection with Union College, 
but the measure has been defeated. Pro- 
vided the same amount is obtained from 
other sources the General Electric Com- 


. pany has agreed to give $12,500. 
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THEORETICAL INVESTIGATION OF SOME 
OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH 
POTENTIAL TRANSMISSIONS—1.* 


BY CHARLES P. STEIN METZ. 


In the following I intend to give a sec- 
tion of a series of investigations extending 
over some years, on the effect of the ex- 
ponential term in the general equation of 
alternating current. 

If a sine-wave of electro-motive force 
is impressed upon a general electric cir- 
cuit containing resistance, inductance 
and capacity, the ultimate current is a 
sine-wave also. In the moment of clos- 
ing the circuit, however, or in any other 
way changing the circuit conditions, up- 
on the sine-wave of current an exponential 
term is superimposed, of the general char- 
acter: | 

=z aA, € “a 

In a single circuit containing only re- 
sistance r and inductive reactance z, only 
one exponential term 

T 


Ae? 
appears. In a system of such circuits, di- 
rectly or inductively connected with 
each other, a series of exponential terms 
appear, the exponents of which are dc- 
termined as the roots of an equation of 
nth degree. 

If, however, a circuit contains resist- 
ance, inductance and capacity in series, 
two exponential terms 

A, € “UP 4 A, e ars 
exist, where a, and a, are the roots of a 
quadratic equation, and either real or 
complex imaginary. In the latter case 
the exponential term resolves into the 


form: 


e P) B, cos p + B, sin p! 


an electric oscillation. 

With several circuits of general charac- 
ter connected with each other directly or 
inductively, a series of exponential terms 


3A e 4P 

appear, in which the exponents a, are the 
roots of an equation of 2nth degree, which, 
when complex imaginary, give electrical 
oscillations, and the coefficients A,, de- 
pend on the initial conditions of the cir- 
cuits. Thus in such a system of circuits 
a number of superimposed oscillations 
may occur, of different frequencies and 
intensities. 

Under certain conditions by such os- 


me a a a Se 
* A paper read beiore the Amorican Institute of Pjece 
ipcgl gugineers, Buifalo, August 72, 1901, 
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cillations caused by a change of circuit 
conditions, destructive voltages may be 
produced. The first time I noticed such 
a phenomenon was when making a series 
of observations on the effect of opening 
a high-potential circuit with different 
types of circuit-breakers, on an artificial 
line consisting of inductive coils and 
about half a mile of high-potential cable, 
with a spark-gap between needle-points 
connected across the system, to measure 
an instantancous rise of voltage. If the 
needle-points were brought so close to- 
gether that a discharge occurred between 
them, invariably by the short-circuiting 
of the system across the needle-points, an 
extremely high voltage was induced lo- 
cally in the system, of a total striking 
distance reaching as high as 40 inches, 
that is between one-quarter and one-half 
million volts, the normal voltage of the 
system being about 10,000. 

The phenomenon is probably as follows: 
By striking between the needle-points 


_ shunting the circuit, the system was short- 


circuited and thus instantly drained of its 
electrostatic charge, so that the potential 
locally fell to practically nothing, while 
an excessive current passed between the 
necdle-points as are. By the heating ef- 
fects of this current the arc was instantly 
blown out explosively and thus the short- 
circuit current of the system ruptured. 
After the explosion the discharge between 
the needle-points again short-circuited, in- 
terrupted itself, etc. The phenomenon is 
thus of similar character, but infinitely 
greater power, as the action of the Weh- 
nelt interrupter (the latter depending 


upon the combined effect of self-induction - 


and electrolytie polarization, while the 
phenomenon I observed occurred with self- 
induction and capacity). 

Since that time in a number of instan- 
ces of high-potential circuits electrical 
discharges were noticed, of striking dis- 
tances many times greater than that of 
the norma] potential of the system, under 
circumstances where a short-circuiting arc 
interrupted itself in the open air. A 
short-circuit in a constrained space, as a 
buried cable, docs not appear to give this 
effect. 

From this and other reasons I was led 
to believe that a short-circuiting high-po- 
tential arc in free space, in a system con- 
taining self-induction and capacity, is a 
self-interrupting phenomenon, and thus 
may cause very serious high-potential ef- 
fects. On any high-potential limited- 


- power transformer this phenomenon can 


be observed by an entire change of the 
character of the arc between the high-po- 
tential terminals when inserting capacity 
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in shunt. From the flame of the steady 
and noiseless arc, which curves upward 
by its heat, the discharge changes to the 
glaring white, noisy, lightning-like, de- 
structive, high-potential oscillation. This 
change can ‘be shown photographically, 
the photographs giving in the former 
case, that is absence of capacity, the stria- 
tions of the successive half waves of the 
impressed frequency, while in the latter 
case they show a system of successive elec- 
trostatic sparks not followed by the stri- 
ated alternating arc flame. As shown by 
Mr. W. S. Andrews, a number of oscillat- 
ing discharges may occur during the 
same half wave of alternating primary 
electro-motive force. 

The investigation of the character of 
electric oscillation produced by a short- 
circuiting and self-interrupting arc is the 
purpose of the following. The bearing of 
this phenomenon on high-potential engi- 
neering 18 obvious, 

If in a transmission line of impressed 
voltage e = E cos (p—w) carrying cur- 
rent I cos (p — w— ô), the circuit is 
opened at the receiving end, there remain 
in circuit the line capacity in series with 
the resistance and inductance of step-up 
transformers, etc., and a part of the line. 

Let, as an approximation, the line ca- 
pacity be represented by a condenser 
shunted across the centre of the trans- 
mission line, and lct: 

r = resistance, 

L = inductance, thus: 7=2 r NL= 
reactance of circuit between constant-po- 
tential generator bus-bars and line ca- 
pacity (reduced to the line voltage). 

Let : 


: 1 
C = capacity, thus: k = Jy NG 7 2ra- 


city reactance of line. 

Let now the circuit be opened at the 
moment: ¢=0, or: mw=o, and at the 
moment when the circuit is opened : 

e, = potential difference at line condenser, 


1. = current in line. 


0 
If: i = instantaneous value of current 
at time £, it is: Electro-motive force con- 
sumed by self-induction : i 
di 
L 
dt 


Potential difference at condenser termi- 


1 f A dt 


Thus the differential equation of the phe- 
nomenon is: i 


. di 1 f , 
e—ir—L do 6 idt=o 
or, substituting : 


p=rXrN i, 
e = Ecos (p — w) 
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lt 18: E cos (p — wo) — ir — zr Ist tagp=0 - (1) 
and: o 
; ; di 
1=k fid p= Kcos (gy — oe) —ir—z —— (2) 
| p (p—w) io 
Equation (1) differentiated : 
di d'i 
= Sa Baam 3 
E E sin (o a a 0 (3) 
This differential equation of second order is integrated by: 
| t=Ae “P+ Boos (g—c) (4) 
Substituting (4) in (3) gives : 
(at a—ar+k) Ae “P + sin (p +) [E cos (e —o)—r B] 
+ cos (g—o) [E sin (e — w) — (z — k) B] (5) 
Hence : l ; 
_ < r +74 r—J4 
aè x ar+k=0 i = À, e oz P+A,e— Ər AE EERE E, (13) 
E cos (e — w) —r B=0 (6) Zo 


E sin (c— o)— (z— k) B= 0 


A = indefinite, 
and herefrom : 
z—k 


tan (e — w) = a 
or, by denoting : 
tan a = = a (7) 


where a is a constant of the circuit, 


o = w—a (8) 
Further : 
ee eee 
~ VE EE 
or, denoting : 
m= Pp EB (9) 


where z is a constant of the circuit, 


E 
ae 10 
B= = (10) 


and a is, as root of quadratic equation : 


rt Vr—4a2k 
2a 


a 


Since the inductive reactance v is of 
the same magnitude as the resistance 7, 
the capacity reactance k, however, that is 
the reactance of the line as condenser, of 
higher magnitude than r or z, it is 
always: 


4zk>r 
that is, 
4/7? — 4 x k 18 imaginary 
Substituting : 
Gq=V4zrk—r (11) 
it is: 
_rijg 12 
a= — > (12) 


and the integral equation of the prob- 
lem is: 


that is: 
r 4 4 E 
i= eae e Jar P+ Ae VW 2c? {+7008 (p—w +a) 


Substituting the trigonometric expres- 
sions : 


q 
e FI 97? = cos J? +7 sin Jp 


q 


q zon l 
p—j sin zP 


-q 
9,7? = 
€ ° j — cos —— 
ax RT 
and rearranging, it is: 


i 
i= e TRE] (A+A) con fp — 7 (A — An sing p l+ E cos (p— ata) 


or, substituting: » 
A, + 4, = C, | 


7 (Ai — A,) = C, 
it is: 


r 
P . E 
ee ae (C: cosg p — 01 sin gE p ) + cos (p—w+ta) (14) 


T 


where C, and C, are determined by the 
circuit conditions at ¢ = 0. 

The potential difference at the con- 
denser terminals is, by substituting (14) 
in (2): 


r 

oz P mee | r q q q ri. g } 
— 22 C niaii, a — emma ree —— ———— i asa 
Cg ) TER T 08a?) O ($ coef p +5 sing, 9 | 


+ E f cos (p — u) — cos (p — o +a) + —sin (p—o+a) | 


or, substituting : 


r x 
— = CO8 a — 
Zo Zo Zo 


LET 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—I.* 


BY LEWIS B. STILLWELL. 


INTRODUCTION. 

The history of the Niagara Falls power- 
plant is a demonstration of the ability of 
applied electrical engineering science to 
attain in commercial practice results pred- 
icated in large degree upon theory. In a 
most striking manner, it exhibits the fact 
that for nearly a decade electrical engi- 
neering has been established upon a basis 
as certain and permanent as other branch- 
es of engineering; that eight years ago—a 
long time in our profession—it was possi- 
ble to so plan an electrical installation in- 
volving ultimately the transmission and 
distribution of several hundred thousands 
of horse-power that at the present time we 
can effect in improvement only with re- 
spect to relatively unimportant details, 
the aggregate results of which, if adopted, 
would be hardly noticeable as affecting the 
cost of power. I think it safe to say that 
if the Niagara Falls Power Company to- 
day were facing the same problem which 
it solved in 1893 and should bring to 
bear upon it the same comprehensive and 
thorough-going methods which at that 
time characterized the work of its officers 
and directors, its solution, based upon 
all that has been learned up to the pres- 
ent time, would be so nearly identical with 
the solution which it adopted eight 
years ago that the resulting cost of power 
delivered to local users would not be af- 
fected even to the amount of one dollar 
per kilowatt year. 

These facts are perhaps in no sense 
surprising to members of this Institute, 
but the general public, and even many 
men of broad intelligence and large af- 
fairs, unquestionably still have a feeling 
that electrical engineering is in large de- 
gree experimental, and that capital in- 
vested in electrical enterprises to-day may 
vanish to-morrow by reason of some new 
invention. It is surely important to es- 
tablish confidence in the certain and per- 
manent character of adequate electrical 
engineering, and I shall ask you to con- 
sider the Niagara plant with special ref- 
erence to two thoughts; viz., (1) How 
does the plant as it now stands completed 
differ from the plans contemplated in Oc- 
tober, 1893, when the original contract 
for electrical machinery was closed; and 
(2) What has experience in the construc- 
tion and operation of the first plant sug- 
gested in the way of further improvement? 
The history of the plant considered with 
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these thoughts in mind constitutes a force- 
ful reply to the statement so often made 
that “electricity is in its infancy,” and 
should go far to establish confidence in 
the ability of electrical engineering science 
to predict with accuracy results that are 
reasonably certain to be realized in prac- 
tice. 

In saying that if the Niagara Falls 
Power Company in 1901 were facing the 
problem which it solved in 1893, the 
solution now would be substantially iden- 
tical with the solution then—I am not 
saying that there has been no important 
improvement in electrical methods and 
machinery during the last eight years. 
Undoubtedly the art has advanced; 
methods of manufacture, by reason of 
accumulated experience and improved fa- 
cilities, are far more satisfactory now than 
they were then. Our knowledge of theory, 
particularly the theory of alternating 
currents, is relatively far more complete, 
but progress in alternating-current meth- 
ods since 1893 has been in no sense revo- 
lutionary, and the time has long since 
passed when capital might reasonably 
hesitate to embark in well-considered en- 
terprises depending for success upon a 
correct application of electrical engineer- 
ing skill. It is a significant fact that 
the electrical machinery to be installed in 
the second power-house now under con- 
struction will differ from that now in use 
in power-house No. 1 with respect only to 
details of construction, relatively unim- 
portant, while nearly every constituent 
part of the hydraulic equipment of the 
new plant will be materially and even 
radically different from its predecessor. 

It has been said that electricity as a 
science is only less exact than astronomy, 
but the fact that a science is exact by no 
means implies that there is but one rea- 
sonable way of applying it to the solution 
of an engineering problem. Naturally, 
in electrical engineering, as in other de- 
partments of human endeavor, several 
roads often lead to practically the same 
goal, and were a Niagara problem to be 
presented for solution to-day to the mem- 
bers of this Institute, I have no doubt that 
the plans proposed would exhibit sufficient 
variety to remove al] fear that practice is 
liable to become so “standardized” as to 
leave no room for originality, new ideas 
and consequent progress, but I imagine 
that the plans proposed, while varied, 
would be by no means so widely divergent 
as they would have been in 1893. To the 
business man without technical training 
who may venture to read the discussion of 
a subject like this by an engineering so- 
ciety, the natural divergence of individual 
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views expressed with respect to frequency, 
potential and all the rest must convey the 
impression that there is no such thing as 
established lines of practice, but when 
these differences of opinion are expressed 
in concrete units of cost it is apparent that 
considerable variety of detail in plan and 
construction may be consistent with at- 
tainment of the same practical result. 


II—THE PROBLEM PRESENTED. 


The wisdom or unwisdom of the plans 
adopted in 1893, upon which we now have 
the additional light of eight years’ extra- 
ordinary activity in both theoretical and 
practical work, must be judged with refer- 
ence to the conditions and requirements 
of the market for power then assumed 
rather than with reference to the require- 
ments of the market as now actually de- 
veloped. It was expected in 1893 that a 
very large proportion of the power de- 
veloped would be utilized by motors in 
mill and factory work. With regard to 
the local use of power at Niagara, this an- 
ticipation has not been realized and even 
in Buffalo more than half the Niagara 
power used is utilized in operating the 
street railway and lighting systems. 

In a descriptive memoir which I drew 
as electrical engineer of the Westinghouse 
company, and which was submitted to the 
Cataract Construction Company under 
date of February 6, 1893, my understand- 
ing of the problem presented was stated as 
follows: 


We are to lay out a system that will en- 
able you to take energy at the upper end 
of vertical shafts making 250 revolutions 
per minute, each shaft delivering 5,000 horse- 
power, and to deliver in saleable and reli- 
able form the largest practical and economi- 
cal percentage of this energy: 1, within the 
limits of Cataract City, distance not exceed- 
ing two miles; 2, at the northern boundary 
of the city of Buffalo; 3, at more distant 
points; e. g., New York and Chicago. 

In each of the-above cases energy is to 
be delivered in form available for: 

1. Power purposes. 

(a) General mill and factory work, pump- 
ing stations, etc.; units of from 10 to 1,000 
horse-power. 

(d) Operation of street railways: units of 
from 100 to 1,000 horse-power. 

(c) Miscellaneous work in factories, mills, 
the operation of elevators, printing-pregses, 
etc.; units, 1 to 25 horse-power. 

2. Lighting purposes. 

(a) Are lights. 

(d) Incandescent lamps. 

3. Electrolytic purposes. 

It is proposed to ultimately locate twenty- 
five 5,000-horse-power turbines at the power- 
station on the American side of the river, 
and upon the Canadian side of the river an 
as yet undetermined number of units of 
equal size. The distance between the power- 
stations, by way of the Suspension Bridge, 
is two and one-half miles, and it is desired 
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to provide electrical connection between the 
stations so that the generating apparatus 
in one station may in time of emergency be 
substituted for that in the other. 

While the above stated capacities are to 
be ultimately installed, the immediate re- 
quirements are limited to three generating 
units of 5,000 horse-power each, with what- 
ever apparatus may be needed in connection 
therewith, first, to transmit and distribute 
energy within the limits of Cataract City; 
second, to transmit energy to a substation 
located at the northern boundary of Buffalo. 

For electrolytic and power purposes the 
capacity of at least one machine will soon 
be called for at the manufacturing centre, 
Echota, situated 7,000 feet from the power- 
station on the American side of the river 
within the limits of Cataract City; from 200 
to 300 horse-power will be needed for the 
operation of an electric freight and passen- 
ger railway, extending from the power- 
house by way of Echota to a junction with 
the New York Central Railway, situated 
near the northeastern limits of the new city 
of Niagara Falls. 

It is proposed to employ one or two gen- 
erators to supply power to a substation at 
the northern limit of Buffalo. The amount 
supplied will depend upon the market for 
power, and the system selected must be such 
as will admit of ready and symmetrical in- 
crease with the growth of the demand. As 
stated by Mr. Adams, the principal pur- 
poses for which power is now used in the 
city of Buffalo, with the approximate 


amounts for each, are: 
Horse-Power. 
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In addition to this about 1,000 horse-power 
is used to supply incandescent lamps, and 
there is also a considerable amount of power 
used for miscellaneous purposes in factories 
and mills. 

The ability to reach more remote markets 
for power—as, for example, the cities of 
New York and Chicago—will depend upon 
the practicability of properly insulating the 
conductors used for the transmission of cur- 
rents. Recent progress in this direction has 
been such as already makes our available 
radius of transmission greatly exceed the 
distance between the power-station and the 
city of Buffalo, and it is desirable that the 
system selected should be such as will lend 
itself to future transmission over very great 
distances. 

In considering the above requirements we 
note, first, that the conditions impose the 
following as necessary characteristics of the 
system: 

1. Alternating currents for transmission. 

2. Direct currents for electrolytic work. 

3. Direct currents for street railway pur- 
poses. 

For general power purposes, and for arc 
and incandescent light, the conditions are 
not restrictive, and we may use either alter- 
nating current or direct current. But while 
both alternating and direct currents are 
needed, it is in the highest degree desirable 
that the system should be so laid out as to 
admit uniformity in size and type of gener- 
ators. This feature in an installation is of 
the greatest value, as it allows ready substi- 
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tution of one generator for another when for 
any reason such substitution becomes desira- 
ble. It implies also uniformity in auxiliary 
station apparatus, and a symmetry of sys- 
tem which is invaluable in the practical 
operation of the plant. 


III—THE SYSTEM ADOPTED. 


The system chosen to meet the complex, 
and, up to that time, unprecedented re- 
quirements was the alternating-current 
system using two-phase alternators wound 
for 25 cycles per second and 2,200 volts. 
It was adopted by the Cataract Construc- 
tion Company as the result of a most com- 
prehensive and painstaking investigation 
conducted under the personal direction of 
Mr. Edward D. Adams, president of the 
Cataract Construction Company, assisted 
at every step from the inception of the 
enterprise by Dr. Coleman Sellers as his 
chief engineering adviser. It was adopt- 
ed, notwithstanding the fact that some of 
the greatest scientists of the dav advised 
against the use of alternating current and 
in favor of direct current. That the direc- 
tors of the company in 1893 selected a 
system substantially identical with that 
which they would undoubtedly choose to- 
day to meet a similar problem is due in 
very large degree to the great ability and 
conscientious care of that grand old Amer- 
ican engineer, Coleman Sellers, of Phila- 
delphia, himself not claiming special 
knowledge of electricity, but possessed of 
vast experience In engineering science in 
many fields and excellently qualified to 
judge both electricians and their works. 
The Cataract Construction Company, 
from the time when the directors and Dr. 
Sellers seriously began their study of the 
problem of, utilizing Niagara power, in 
1889, to the time of closing the contract 
with the Westinghouse Electrice Company, 
of Pittsburgh, Pa., for the first three al- 
ternators, arrived at six important deci- 
sions with respect to engineering practice. 
These decisions were: (1) To use a cen- 
tral power-station and a system of elec- 
trical power distribution, “as the chief 
means of distributing the power, though 
perhaps not the only means ;” (2) to adopt 
a uniform system for both local and long- 
distance transmission; (3) to use the al- 
ternating-current system; (4) to reject 
the three-phase system; (5) to adopt a fre- 
quency of 25 cycles per second; (6) to use 
alternators wound for about 2,000 volts 
and step-up transformers for transmission 
to points not economically reached by the 
potential generated, 

The decision to use a central power-sta- 
tion developing power in large amounts by 
turbines located in a limited number of 


large wheel pits and to distribute power 
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electrically instead of adopting the plan 
originally considered, which contemplated 
an exclusively hydraulic development as 
generally adopted prior to that time in 
the development of water power for manu- 
facturing purposes, was undoubtedly wise. 
To-day, in new plants, the utilization of 
water power is almost invariably accom- 
plished by means of electrical distribution. 

To adopt the alternating and not the 
direct-current system was also undoubtedly 
wise. In 1893, however, there were still 
many who believed that the direct-current 
system possessed superior advantages, but 
the development of the art of transmitting 
and distributing power has long since 
practically settled this question. There is 
nothing in the work of Thury or others 
who have attempted to utilize continuous 
currents at high potential for long-dis- 
tance transmission that would lead us to 
question the superiority of the alternating- 
current system for long-distance trans- 
mission of power. The transformer is 
the key to the solution of this problem 
which those who had done most in the de- 
velopment of continuous-current appara- 
tus in 1893 were generally ready to admit 
could not be solved by continuous-current 
methods. | | 

The wisdom of the decision to reject 
the three-phase svstem is at least open to 
question. The decision was reached by 
the directors of the Cataract Construction 
Company in May, 1893. I am on record 
prior to that time, and, in fact, as far back 
as 1889, in advising the use of the two- 
phase system, but from present knowledge 
I believe that the decision to reject the 
three-phase system in May, 1893, was a 
mistake. At that time Charles F. Scott’s 
clever invention of the method of winding 
and connecting transformers to secure 
three-phase currents from a two-phase 
source had not been announced and but 
for that invention it is my opinion that 
the additional cost of conductors required 
by the two-phase system would to-day turn 
the scale in favor of the three-phase plan. 
Under the conditions existing at Niagara, 
however, where single-phase power is re- 
quired in a number of cases, the two-phase 
arrangement possesses a substantial advan- 
tage in the entire separation of phases and 
the convenient balancing of the load, and 
were a new Niagara problem to be present- 
ed to-day with conditions precisely such as 
are met by the existing plant, as we now 
have the means of obtaining three-phase 
currents for the more distant and, there- 
fore, more expensive transmission, while 
using for local distribution either single- 
phase or two-phase circuits, I should still 
incline to the use of two-phase alternators. 
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The American Street Railway 


Association. 


The Annual Convention This Week at Madison Square Garden, New York, Very Largely Attended—The West 
Strongly Represented—Opening Proceedings—A Fine Programme-Vast Array of Interesting Exhibits. 


HE convention of the American 
Street Railway Association, which 
is being held at the Madison 

Square Garden, in New York city, 
during the present week, is an occa- 
sion of unusual interest and impor- 
tance. There are represented at it men 
controlling the traction interests of cities 
all over the United States and Canada, 
and representing the directing forces of 
one of the largest industries which has 
followed the astonishing development of 
electrical engineering in the last two 
decades. One of the things that is notice- 
able at these meetings is the comparative 
youth of the men who control this great 
industry, these men exhibiting in their 
own persons a sort of index of the youth 
of the art of electric railroading itself. 
It was only fourteen years ago when the 
first overhead trolley cars to be put into 
serious and active competition with horse 
ears climbed the steep hills and rounded 
the sharp curves of the old Richmond 
road. As we look back to-day upon that 
extraordinary experiment in electrical 
utilization, it is possible to understand 
fully the courage and foresight of the 
engineers and officers who promoted it 
and built it in the face of seemingly im- 
possible obstacles. Its success, which was 
immediate, marked the establishment of 
a new and important direction in general 
engineering and municipal progress, and 
its organizers builded better than they 
knew. The great industry of to-day at- 
tests the wisdom of their plans. l 
While every city presented a certain 
amount of demand for transit, still the 
creation of transit facilities so stimulated 
this demand as to cause entirely new 
municipal conditions to arise. While the 
gwat business interests that have been 
built about municipal traction service 
plants have owed their existence to the 
cities themselves, and the desire of their 
inhabitants to move quickly and cheaply 
from place to place, still no single public 
service development in the last half-cen- 
tury has so reflected upon the municipality 
itself as has the trolley railroad. Much of 
the movement from centres of population 
outward into the suburbs, which distin- 
guishes the present time, is due to the per- 
fection ọf the electric railway, and it is 


certain that the change in the face of 
cities which is now going on has been sug- 
gested and accelerated by the extension of 
these lines of communication. 

Probably, therefore, the men who com- 
pose the American Street Railway Asso- 
ciation have done more to better and make 
pleasanter the conditions of the inhabi- 
tants of cities than any other men who 
have worked during the same space of 
time. Their service is one that has not 
been unprofitable to them, but which 
should nevertheless be recognized by their 
contemporaries at the full value of its 
extraordinary benefit and magnitude. 

A valuable feature of the convention, 
which marks the gathering this year, is a 
superb exhibition of electric street railway 
apparatus and appliances held in the great 
hall of the Madison Square Garden, a full 
list appearing on another page. It 1s ex- 
pected that more detailed descriptions of 
individual exhibits will be given in suc- 
ceeding issues. 

The great space of the Madison Square 


Garden is completely filled by the exhibits, 


and it has been found necessary to erect 
a gallery around three sides of the large 
main hall and also to devote the annex, 
forming the southwestern corner of the 
building, to exhibition purposes. Among 
the many striking exhibits, perhaps the 
most spectacular is that made by the 
Westinghouse companies in the middle of 
the main floor. Here, in addition to an 
exhibit of a large variety of electric 
traction machinery, a grade over one hun- 
dred feet long has been built, using stand- 
ard track, and on this is mounted a heavy 
double-truck car, equipped with the Stand- 
ard Traction Brake Company’s electric 
track brakes. Exhibitions are given of 
this, showing how the car may be stopped 
almost instantly when descending the 
grade at high speed. An interesting fea- 
ture of this brake mechanism is that the 
resistances used in connection with it are 
mounted under the car seats and serve to 
heat the car in winter. 

Flanking this exhibit is found on one 
side the display made by the Crocker- 
Wheeler Electric Company, which includes 
a large engine-type, direct-current street 
railway generator, and the exhibit of 
Sprague multiple-control system appara- 


tus. This is one of the most elaborate 
and handsome exhibits in the building. A 
complete train line is shown, with the 
motor equipment of four cars and all of 
the details of the motor-driven controllers 
and reversers and train-line apparatus are 
so arranged as to be shown in full opera- 
tion. 

On the other side of the building the 
Pennsylvania Steel Company makes a 
handsome exhibit of switches, frogs, spe- 
cial work and sections of rails. é 

On the main floor, facing the main en- 
trance, is a large space devoted to the 
General Electric Company. Here are 
shown an almost bewildering variety of 
street railway apparatus and also of ap- 
paratus for handling the high-tension 
polyphase currents now so widely used in 
the generating plants of large street rail- 
way companies. Among other exhibits in 
this section may be noted the high-tension 
oil-break, motor-controlled switch, de- 
signed for the Metropolitan Traction 
Company, of New York. | 

The Christensen Engineering Com- 
pany, of Milwaukee, Wis., exhibits a fine 
display of its air-brake apparatus, in- 
cluding its motor compressors, handling 
apparatus, ete. 

At the rear of the main floor is a very 
handsome exhibit of trucks made by the J. 
G. Brill Company, of Philadelphia, and near 
this is shown one of the superb new cars 
which are being introduced on the system 
of the Brooklyn Heights Railway Company. 
This car seats thirty-six passengers, in 
seats of a peculiar design, giving each pas- 
senger an individual seat and yet so econ- 
omizing space as to leave a large standing 
room and broad aisle for the rush hours. 
The car is a fine example of modern con- 
struction and shows how far progress in 
this direction has moved for the suppres- 
sion of dust-gathering and dirt-collect- 
ing ornaments such as were formerly in 
vogue. 

Some of the most interesting exhibits 
in the building are found in the gallery, 
which is devoted to the lighter variety of 
electric railway equipment. Among the 
most interesting of these exhibits is that 
of the Morris Electric Company, of New 
York, situated in the large space at the 
east end of the south gallery. This ex- 
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hibit includes, in addition to a number of 
well-known specialties, a very fine display 
of steel poles and overhead construction 
apparatus, and some interesting new arc 
headlights and electric track switches. 

In the opposite gallery is erected a 
handsome exhibit of the Mayer & Englund 
Company, showing railway specialties. 
Near the stairs at the west end of the 
building is the exhibit of the Pittsburgh 
Reduction Company, showing aluminum 
in all its forms, from rough ingots to 
manufactured cables. 

In the annex are a number of very clab- 
orate smaller exhibits, these being con- 
fined, for the most part, to parts and 
specialties. Among them may be men- 
tioned a fine display of valves and fittings 
made by the Crane Company, and of boiler 
compounds and chemicals made by the 
Dearborn Drug and Chemical Company. 
Taken as a whole, the exhibition, which 
has been hastily assembled, reflects the 
greatest credit upon the electrical supply 
companies and the individuals who have 
undertaken it. Much credit is also due to 
the indefatigable efforts of Mr. Marcus 
Nathan, the superintendent of exhibits. 


WEDNESDAY, OCTOBER 9. 


The meeting was called to order by 
President Walton H. Holmes, of Kansas 
City, who introduced President Randolph 
Guggenheimer, of the New York Munici- 
pal Council. 

Mr. Guggenheimer referred to the his- 
tory of street traction in New York city 
and highly complimented the Mctropoli- 
tan Street Railway Company and its presi- 
dent, Mr. H. H. Vreeland. “New York,” 
he said, “has the most reasonable and sat- 
isfactory street railway system in the 
United States.” He welcomed the asso- 
ciation to the city in cordial terms, and 
at the conclusion of his address was 
warmly applauded. 

Colonel N. H. Heft moved a recess 
until twelve o’clock. Mr. John I Beggs, 
of Milwaukee, strongly opposed the mo- 
tion, which was withdrawn, and the regu- 
lar order of business was resumed. 

President Holmes then delivered his ad- 
dress. He said: 


“In acknowledging the kindly spirit of hospi- 
tality pervading the address of welcome to which 
we have just listened, I but feebly voice the feel- 
ing of every member of the association when I 
say that not the slightest doubt was ever enter- 
tained that our meeting in this great metropolis 
of America would prove to be the most enjoyable 
and profitable in its history. Personally, I have 
the highest pleasure in meeting with you on this 
auspicious occasion, and I extend to one and all 
my hearty congratulations that once more we are 
gathered together in convention under circum- 
stances and environment which guarantee that 
the best interests of the association will be pro- 
moted. 

“Since the last meeting of this association the 
President of these United States has been taken 
Away by the ruthless hand of an assassin. Great 
as was the loss of his taking off, it was not with- 
out some compensating advantages. It has 
served to arouse and unite the whole civilized 
world in one common bond of sympathy, and to 
teach us, as well as anarchy, that the founda- 
tions of our government, being lald deep and 
lasting in the principles of liberty. right and jus- 
tice, are not to be even momentarily shaken by an 
assceult on the Chief Magistrate, however suc- 
cessful. By this untoward event business was 
nowhere seriously disturbed except by its volun- 
tary cessation for a short period actuated by unl- 
versal patriotism and sincere grief that a great 
and good man had been so cruelly and causelessly 
removed from the service of the country which he 
had served so faithfully and so well. Peace to 
his ashes. And may the red hand of anarchy 
never be seen in our midst again. 

“At a session of the executive committee held 
in the early spring your president appointed a 
committee on standardizing of street railway 
equipment, known as the Standardizing Committee. 
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This committee, I am informed, has given the 
subject very careful thought and consideration, 
and at the proper time the result of their delibera- 
tions will be reported to you. In my judgment no 
more important subject, looking to permanent im- 
provement In street railway conditions, could en- 
gage your attention, and when the report comes 
in I trust it will recelve the full measure of 
discussion which the question deserves. While 
the views reported will be of great value in 
themselves, they will stand out in still bolder 
relief in the light of a full and intelligent dis- 
cussion. I am so Impressed with the impor- 
tance of this problem that I beg to suggest the 
propriety of its continued study and investigation 
through committee until substantial results are 
obtained. 

“The past year has been one of peace and pros- 
perity in the street railway business. No serious 
labor troubles have occurred, no doubt due to 
the fact that a better understanding is constantly 
being brought about between employer and the 
employed. Managers and men are everywhere 
being brought close together, with the result 
that misunderstandings, often due to unauthorized 
acts of subordinates, are of much less frequent 
occurrence. Imaginary grievances are often more 
serious than real ones, and generally more diff- 
cult of settlement. 

“The standard of construction and equipment 
continues to grow more and more substantial and 
expensive, contributing measurably to the comfort 
of street railway patrons. The electric street 
ear of to-day is a palace on wheels compared with 
the horse coach of twenty-five years ago. The 
highest degree of comfort is being rapidly at- 
tained, and every day gives evidence that the well- 
equipped street railway has passed beyond the 
stage of a mere necessity of convenience and is 
looked upon by a very large percentage of the com- 
munity as a primary source of pleasure and en- 
joyment. The street railway manager Is nothing 
more nor less than a merchant selling rides on a 
large scale. The profit on each ride Is so small 
that money is to be made only by doing a large 
business. This fact every competent manager 
fully realizes. and hence it is that he is ever will- 
Ing to introduce improvements everywhere, even 
to the extent of discarding substantial and valua- 
ble equipment. whenever it can be seen that such 
action will bring anything like an adequate return 
in the way of increased patronage. His unremit- 
ting endeavor is to induce people to patronize the 
cars and to that end is constantly providing for 
them attractions in the way of parks and amuse- 
ments In great variety. Wherever public parks 
or places of amusement are to be found, the ef- 
forts of the authorities in that direction are sup- 
plemented by the street railway manager who sup- 
plies them with attractions and exhibitions which 
would otherwise be wanting. 

“The time to be occupied by the deliberations 
of this association has this year been limited to 
three days, the whole of Thursday. according to 
the programme made by the executive committee, 
being set apar for the consideration of exhibits 
made by the supply men. The action of the 
executive committee in thus emphasizing the im- 
portance of these exhibits I have no doubt will 
meet with your hearty approval. They contain 
all that is new and valuable to be known in the 
machinery and appliances pertaining to the busi- 
ness In which we are engaged. A careful and 
discriminating study of them is almost an educa- 
tion in Itself. They have been brought from 
everywhere, in many instances from great dis- 
tances at large expense, ond are displayed in a 
manner most attractive and instructive. It is but 
right that this substantial recognition should be 
made of this exceedingly valuable feature of these 
conventions. 

“I trust that the members of this association 
will take particular interest in the work of the 
Accountants’ Association. which Js assembled here 
in convention at this time. They are accomplish- 
ing much of value in thelr special department, 
and by the work they are doing are greatly facil- 
itating the interchange of desirable information 
and promoting the safe and economical adminis- 
tration of the affairs of street railway companies. 

“It gives me great pleasure to be able to state 
that the present condition of this association is 
the most healthy and prosperous in Its history. 
During the past year its membership has greatly in- 
creased and its bank account is In a most satis- 
factory condition. No more convincing testimony 
could be given of the usefulness of the association 
and of the reason for Its existence. 

“The thanks of the association are due to the 
secretary and the executive committee for the able 
and successful manner In which they have con- 
ducted its affairs during the past year. 

“In closing, permit me to say that the honor 
which you have conferred unon me is most highly 
appreciated. To be the president of this associa- 
tion igs an honor of which any man might well 
be proud. and I shall ever esteem the compliment 
paid me in my selection to preside over your de- 
liberations as the brightest fewel in the crown 
of whatever success I may have achieved as a 
street railway man. If my administration of the 
hich office has been a success it has been due 
more to the kind and considerate supnort and 
cooperation of others than to any merit of my 
own. I can hespeak for my successor no greater 
security of success than to be accorded the same 
generous treatment.” 


The report of the executive committee 
was then presented hy Secretary Pening- 
ton and was accepted. 

The report of the secretary and treas- 
urer was then read, showing that a num- 
ber of new members had been recently 
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admitted. A total of membership of 179 
companies was shown. Cash in bank 
amounts to more than $10,000. The re- 
port was accepted and congratulations 
formally extended to the secretary. 

Mr. H. H. Vreeland then presented the 
report of the committee on memorials of 
deceased members. This consisted of 
notices of the carecrs of Messrs. James 
Affleck, John H. Bowker, Robert P. 
Brown, David C. Golden, George H. Holt, 
Albert L. Johnson, Thomas H. McLean, 
Christopher L. Magee, W. W. Marsh and 
Martin H. Watts. The report was 
adopted and made a part of the minutes 
of the meeting. 

The secretary then read a number of 
invitations. 

Mr. Robert McCulloch’s paper, en- 
titled “Street Railways; a Review of the 
Past and a Forecast of the Future,” was 
then presented, in the absence of the 
author, by the secretary. Mr. McCul- 
loch’s paper will appear in a later 
issue of the ELectricat Review. It 
was announced by President Holmes 
that this paper, as well as those by 
Mr. G. W. Baumhoff, St. Louis, en- 
titled “The American Street Railway As- 
sociation; the Purposes of Its Organiza- 
tion and the Benefits Accruing to In- 
vestors and Operators of Street Railway 
Properties by Membership Therein,” and 
by Mr. C. S. Sargeant, of Boston, on “The 
Public, the Operator and the Company,” 
would not be read, as they had been print- 
ed in advance. 

The paper by Mr. Ira A. McCormack, 
of Cleveland, Ohio, entitled “Relations 
of Interurban and City Railways,” was 
then taken up. Mr. McCormack gave a 
brief résumé of the paper. He spoke of 
the difficulty in getting information from 
general managers about traffic agreements. 
Western cities are more given to the 
making of such agreements than those in 
the East. The paper dealt with details 
of the management of foreign cars, or 
those of interurban lines, on city roads. 
It was a strong argument for the encour- 
agement of interurban lines by the man- 
agements of city systems. 

Mr. A. E. Lang, of Toledo, opened the 
discussion. He said that each city pre- 
sented its own peculiar conditions which 
were different in each case. He confined 
himself in his remarks to contracts and 
arrangements existing in Ohio. In some of 
these cities the city company expected to 
make the interurban cars do city work. In 
Toledo, however, a different arrangemegt 
is in vogue, the employés of the suburban 
company running the cars while in the city. 
This would not be a good plan unless 
some system of control over the suburban 
company’s employés can be put into ef- 
fect. This arrangement he had been able 
to enforce. He spoke of arrangements 
for dividing reccipts from both passen- 
gers and freight. The Supreme Court 
of Ohio has held recently that interurban 
companies can bring freight into cities 
irrespective of municipal ordinances. 
In Toledo a freight depot has been built 
in the centre of the city. A charge to 
the interurban companies for rental of 
this terminal property is made. Some 
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difficulty is experienced with the wheels 
used on suburban cars, having a broader 
tread and deeper flange than those used in 
the town. Mr. Lang cited an instance 
of this. No transfer arrangements have 
been made for passengers, but the increase 
of business due to people brought in has, 
however, been felt. Concessions are gen- 
erally necessary to help the suburban lines 
get started, but it pays to make them. 
As to freight, the lines in the neighbor- 
hood of Toledo use special freight cars 
which are brought in at times which are 
convenient. This traffic was welcomed by 
many dealers. Mr. Lang told of dealers 
in produce, etc., who had told him of these 
advantages. In the future the interurban 
roads would be very valuable on account of 
their freight-carrying features. 

Mr. O. T. Crosby spoke of the probabil- 
ity of changed conditions in the future. 
The tendency is to a divergence in equip- 
ment and between the mechanical and 
electrical operation of city and outside 
lines. City roads have become standard, 
while the country ‘road has not reached 
the limit either of size of cars or of 
speed. Our interurban service must ap- 
proximate more and more to steam rail- 
way practice, and we must not forget the 
experience that has been accumulated by 
main line engineers for half a century. 
He thought that it was almost necessary 
to put down a special track to accommo- 
date the large, heavy and fast cars of the 
interurban lines. 

Mr. Willis E. Gray agreed with Mr. 
Crosby. Many problems to be solved will 
require a change in mechanical equipment. 
He spoke of the importance of increased 
speed and freight facilities, and said that 
recognition by the steam roads as serious 
competitors must soon follow. 

Mr. L. E. Meyers spoke of freight 
switching and transfers with important 
railway systems, at Peoria, Ill. He de- 
scribed the conditions of this service, and 
stated that a complete train despatching 
system had been found necessary. He 
thought that the only recognition that 
could be had from the steam roads was 
such as could be forced. An independent 
entrance to a town is the solution of the 
interurban-city dispute, for the city busi- 
ness equitably belongs to the city road. 

Mr. T. J. Nicholl, of Rochester, N. Y., 
said the question depended somewhat upon 
whether the suburban line ran on the 
highway or on a private right of way. A 
T rail is practically necessary for high- 
speed suburban lines, and cars built for 
this do not operate well on grooved city 
rails. He described conditions in Roch- 
ester which had caused much trouble in 
the design of suburban lines. To get 
business on suburban lines high speed is 
necessary, and if his company had to 
build again it would have a private right 
of way. Freight cars to be run in a city 
should resemble passenger cars in finish, 
so as to avoid criticism by citizens. 

Wednesday afternoon was devoted to 
further discussion of Mr. McCormack’s 
paper and was followed by Eugene Cham- 
berlin on “Best Form of Car for City 
Service,” and by M. F. Hopkins on “Al- 
ternating and Direct-Current Transmis- 
sion in City Lines,” both being dis- 
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cussed at length. The association ad- 
sei ee Friday forenoon to give the 
street railway men opportunity to inspect 
the exhibits Thursday. J P 


CONVENTION NOTES. 

A concert by Kaltenborn’s orchestra 
was given for the benefit of the visiting 
ladies at the Murray Hill Hotel Wednes- 
day, and lunchcon was served. 

An automobile ride and luncheon at the 
Claremont were the programme for the 
ladies on Friday. This ride was tendered 
by President Henry Sanderson, of the 
New York and Electric Vehicle Trans- 
portation Company. 

The annual banquet occurs at Sherry’s 
Friday evening. 

On Saturday, through the kindness of 
the Bethlehem Steel Company, a special 
train takes the members of the association 
to South Bethlehem, Pa., to visit the great 
works of the company. Luncheon will be 
served at 1 P. M. at South Bethlehem. 

The entire day Thursday was devoted 
to inspecting the unusually fine exhibit 
of the manufacturers and supply houses 
in the large central hall of Madison 
Square Garden. 

Association badges were honored for 
passage on surface street car lines and 
elevated roads of New York and Brooklyn. 

The American Telephone and Tele- 
graph Company tendered the free use of its 
long-distance lines from the Garden be- 
fore 9 a. M. and after 6 P. m. The New 
York Tclephone Company gave free serv- 
ice to the New York exhibitors at the 
Garden. The Edison company supplied 
free current to exhibitors. 


THE ATTENDANCE. 

Among the early registrations of street 
railway men at the Murray Hill Hotel 
were the following: 

D. B. Dyer, president, and R. R. Conk- 
lin, vice-president Augusta Railway Co., 
Augusta, Ga.; J. B. McClary, general 
manager Birmingham Railway, Light and 
Power Co., Birmingham, Ala.; John H. 
Graham, second vice-president Brockton 
Street Railway Co., Brockton, Mass. ; 
John A. Rigg, president, F. L. Fuller, 
general manager, H. C. Moore, vice-presi- 
dent, and A. G. Jack, superintendent 
Chester Traction Co., Chester, Pa.; T. C. 
Penington, secretary of the association 
and treasurer Chicago City Railway Co.; 
Ira A. McCormack, general manager 
Cleveland Electric Railway Co.; N. H. 
Heft, president Meriden Electric Railroad 
Co., Meriden, Ct.; M. S. Hopkins, general 
superintendent Columbus Railway Co., 
Columbus, Ohio; Walton H. Holmes, pres- 
ident Metropolitan Street Railway Co., 
Kansas City, Mo.; E. P. Shaw, Jr., gen- 
eral manager Haverhill & Amesbury 
Street Railway Co., Haverhill, Mass. ; 
H. H. Vreeland, president Metropolitan 
Street Railway Co., New York; J. R. 
Beetem, general manager New York & 
Queens County Railway Co., Long Island 
City, N. Y.; L. E. Myers, general mana- 
ger, I. C. Pinkney, general counsel, and 
Walter Barker, director Peoria & Pekin 
Terminal Railway Co., Peoria, Ill.; W. 
Worth Bean, president St. Joseph & Ben- 
ton Harbor Electric Railway Co., St. 
Joseph, Mich. 
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Among the manufacturers present : 

Burton R. Stare, general superin- 
tendent Peckham Manufacturing Co., 
Kingston, N. Y.; P. M. Boyd, secretary, 
and H. D. Bayne, agent of the motor de- 
partment Lorain Steel Co., Lorain, Ohio; 
and Major H: C. Evans, of New York, 
representing the same company; Lieuten- 
ant Frank W. Toppan, of New York, 
representing the Bay State Traction Co. ; 
Henry L. Shippy, of John A. Roebling’s 
Sons Co., of New York, and George C. 
Bailey, of the same company, Chicago; 
Captain W. L. Candee, H. Durant Cheever 
and George T. Manson, of the Okonite 
Co., of New York; A. A. Thresher, of the 
Thresher Electric Co., Dayton, Ohio; 
Henry A. Reed, of the Bishop Gutta- 
Percha Co., New York; Dr. W. M. Habir- 
shaw, of the India Rubber and Gutta- 
Percha Insulating Co., of Yonkers, N. Y. ; 
Charles E. Dustin, of the Charles E. Dustin 
Co., of New York; Frank MacGovern, of 
Rossiter, MacGovern & Co., New York; 
Lieutenant Frank J. Sprague and H. M. 
Davis, of the Sprague Electric Co., New 
York; Martin J. Insull, of the General 
Incandescent Arc Light Co., of New York; 
J. F. Stevens, of the Keystone Electrical 
Instrument Co., of Philadelphia; J. H. 
Carson, J. A. Stowe and C. S. Ackley, of 
the Sterling-Meaker Co., New York; F. G. 
Bolles, of the Bullock Electrice Manu- 
facturing Co., Cincinnati; E. H. Abadie, 
Wagner Electric Manufacturing Co., St. 
Louis; J. H. Meek, of the H. W. Johns 
Manufacturing Co., New York; Elmer P. 
Morris, of the Morris Electric Co., New 
York; John A. Brill and W. H. Heulings, 
Jr., of the J. G. Brill Co., Philadelphia, 
Pa.; J. R. Ellicott, Standard Air Brake 
Co., New York; Jabez Gilbert, Merritt 
Electric Air Brake Co., New York; G. W. 
Hart, Union Stop Signal Co., Fall River, 
Mass.; J. V. Caldwell, American Stoker 
Co., New York; Herbert Lloyd and J. R. 
Williams, Electric Storage Battery Co., 
Philadelphia, Pa., and Albert Taylor, 
New York; E. S. Garden, Bay State Car 
Heating Co., of Massachusetts; W. W. 
Donaldson, Gould Storage Battery Co., 
New York; Wiley Brown, Bridgeport 
Brass Co., New York. 


Exhibitors at the Convention. 


This season the exhibitors at the con- 
vention comprise practically the whole 
range of the electrical manufacturers who 
have to do with articles useful upon elec- 
tric railways; a full list follows: 

American Telegraphone Co., 20 Broad 
street, New York. 

American Vitrified Conduit Co., 39 
Cortlandt street, New York. 

Atlas Railway Supply Co., Manhattan 
Building, Chicago, Ill. 

American Railway Supply Co., 24 Park 
Place, New York. 

Anderson, A. & J. M., Boston, Mass. 

American Brake Shoe Co., Chicago. 

Allston Foundry Co., Boston, Mass. 

Adams & Westlake Co., 26 Cortlandt 
street, New York. 

American Car Seat Co., 18 Guernsey 
street, Brooklyn, N. Y. 

American Electric Heating Corpora- 
tion) | Boston, Mass. ae 
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Amcrican Electrical Switch Co., Pitts- 
burgh, Pa. 

American Circular Loom Co., Chelsea, 
Mass. 

Bierbaum-Merrick Metal Co., Buffalo, 

Y 


Baltimore Car Wheel Co., Baltimore, 
Md. 
Bridgeport Brass Co., 19 Murray street, 
New York. 
Brill Co., J. G., Philadelphia, Pa. 
Bay State Electric Heat and Light Co., 
286 Roxbury street, Boston, Mass. 
Brandau, G. F., 18 Thorn street, Utica, 
N. Y. 
Brown, Harold P., 120 Liberty street, 
New York. 
Bishop Gutta-Percha Co., 420 East 
Twenty-fifth strect, New York. 
Brady Brass Co., 202 Tenth street, Jer- 
sey City, N. J. 
Brooklyn Heights Railroad Co., Brook- 
lvn, N. Y. 
Bliss Manufacturing Co., R., Pawtucket, 
R. I. 
Crocker-Wheeler Co., Ampere, N. J. 
Chapman Double Ball-Bearing Co., 
The, 49 Wall street, New York. 
Christensen Engineering Co., 135 
Broadway, New York. 
Consolidated Car Heating Co., 413 
North Pearl street, Albany, N. Y. 
Consolidated Car Fender Co., 39 Cort- 
landt street, New York. 
Camp Co., H. B., Akron, Ohio. 
Continuous Rail Joint Co. of America, 
Newark, N. J. 
Creaghead Engineering Co., Cincinnati, 
Ohio. 
Curtain Supply Co., 85 Ohio strect, 
Chicago, Il. 
Crane Co., 490 Cherry street, New 
York. 
Columbia Machine Works, 18 Fulton 
street, Brooklyn, N. Y. 
Corning Brake Shoe Co., Corning, N. Y. 
n R State Steel Co., Wilmington, 
el. 
Dearborn Drug and Chemical Works, 
27 Rialto, Chicago, Ill. 
Dewitt Sand Box Co., Troy, N. Y. 
Dallett & Co., 201 Walnut Place, Phila. 
delphia, Pa. 
r Duff Manufacturing Co., Pittsburgh, 
a. 
Electric Railway Equipment Co., Cin- 
cinnati, Ohio. 
ELECTRICAL REVIEW PUBLISHING Co., 
13 Park Row, New York. 


Electric Storage Battery Co., 100 
Broadway, New York. 
Franklin Incandescent Lamp Co., 


Hartford, Ct. 

Fowler & Robert Manufacturing Co., 
149 Broadway, New York. 

Globe Ticket Co., Philadelphia, Pa. 

Granger, Francis, 26 Cortlandt street, 
New York. 

Granger Safety Tread Co., 26 Cort- 
landt street, New York. 

General Electric Co., 44 Broad street, 
New York. 

Gold Street Car Heating Co., Frankfort 
and Cliff streets, New York. 

Gould Storage Battery Co., 25 West 
Thirty-third street, New York. 
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Globe Electric Manufacturing Co., 
Cleveland, Ohio. 

Heywood Brothers & Wakefield Co., 
129 Charleton street, New York. 

Hale & Kilburn Manufacturing Co., 8 
East Fourteenth street, New York. 

Ham Sand Box Co., Troy, N. Y. 

Hipwood-Barrett Car and Vehicle Fen- 
der Co., Lakeport, N. H. 

Hunter Electric Illuminated Car Sign 
Co., Cincinnati, Ohio. 

International Register Co., 124 West 
Jackson Boulevard, Chicago, Ill. 

Johns Manufacturing Co., H. W., 100 
Wiliam street, New York. 

Knell Air Brake Co., Battle Creek, 
Mich. 

Kinnear Manufacturing Co., Columbus, 
Ohio. 

Kevstone Electrical Instrument Co., 
Philadelphia, Pa. 


Mr. Marcus NATHAN, DIRECTOR oF EXHIBITS. 


Koppell, Arthur, 66 and 68 Broad street, 
New York. 

Lorain Steel Co., 21 State street, New 
York. 

Lehigh Car Wheel and Axle Works, 
Catasauqua, Pa. 

McGuire Manufacturing Co., Chicago, 
I1. 

Magann Air Brake Co., Limited, G. P., 
Fourth street, Detroit, Mich. 

MeCardell & Co., J. R., 27 North War- 
ren street, Trenton, N. J. 

Morris Electric Co., 15 Cortlandt street, 
New York. 

Mayer & Englund Co., 85 Liberty strect, 
New York. 

McLaughlin Car Coupler Co., Hutchin- 
son street, Philadelphia, Pa. 

Macallen Co., W. T. T., Boston, Mass. 

Merritt Air Brake Co., 253 Broadway, 
New York. 

Monarch Fire Appliance Co., 27 Will- 
iam street, New York. 

Metal Sales Co., Cleveland, Ohio. 

Nuttall Co., R. D., Garrison alley, Pitts- 
burgh, Pa. 

National Carbon Co., Cleveland, Ohio. 

National Lock Washer Co., 65 Johnson 
street, Newark, N. J. 

Newcomb, F. H., 136 Flatbush avenue, 
Brooklyn, N. Y. 

New Haven Car Register C 
oven CL egister Co., New 

National Lead Co., 100 Willi ) 
New Vane illiam street, 

Ohio Brass Co., Mansfield, Ohio. 

Ohmer Car Register Co., Dayton, Ohio, 
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Peckham Manufacturing Co., 26 Cort- 
landt strect, New York. 

Pennsylvania Steel Co., Steelton, Pa. 

Pittsburgh Reduction Co., 99 John 
street, New York. 

Partridge Carbon Works, Sandusky, 
Ohio. 

Pfeffer, Herman, 13 Park Row, New 
York. 

Pantasote Co., 29 Broadway, New York. 

Pearson Jack Co., 64 Federal street, 
Boston, Mass. 

Paige Iron Works, Monadnock Block, 
Chicago, Ill. 

Protected Rail Bond Co., Philadelphia, 
Pa. | 
Ramapo Iron Works, Hillburn, N. Y. 

Rochester Car Wheel Works, 556 West 
Thirty-fourth street, New York. | 

Ridlon Co., Frank, 200 Summer street, 
Boston, Mass. i 

Reliance Manufacturing Co., 56 Wilder 
street, Brockton, Mass. 

Robins Conveying Belt Co., 13° Park 
Row, New York. 

Sherwin-Williams Co., The, Newark, 
N. J | 

Sjoberg & Co., J. P., 145 Eleventh avc- 
nue, New York. l 

Sprague Electric Co., 527-531 West 
Thirty-fourth street, New York. 

Street Railway Journal, 120 Liberty 
street, New York. 

Street Railway Review, Chicago, Ill. 

St. Louis Car Co., 8000 North Broad- 
way, St. Louis, Mo. 

Standard Paint Co., 100 William street, 
New York. 

Standard Varnish Works, 29 Broadway, 
New York. 

Sterling-Meaker Co., 141 East Twenty- 
fifth street, New York. 

St. Louis Register Co., 57 Broadway, 
New York. 

Speer Carbon Co.. St. Marys, Pa. 

Sterling Varnish Co., Pittsburgh, Pa. 

Stuart-Howland Co., 279 Devonshire 
street, Boston, Mass. 

Streetor Brake Shoe Co., Bloomfield, 
N. J. 

Taylor Electric Truck Co., Troy, N. Y. 

Taunton Locomotive Manufacturing 
Co., Taunton, Mass. 

Tramway and Railway World, London, 
W. C., England. l 

Union Stop and Signal Co., Fall River, 
Mass. 

United States Steel Co., 145 Oliver 
street, Boston, Mass. 

Universal Safety Tread Co., 45 Broad- 
way, New York. 

United States Projectile Co., First ave- 
nue and Fifty-third street, Brooklyn, N. Y. 

United States Electric Signal Co., 
Watertown, Mass. 

Van Dorn & Dutton Co., Cleveland, 
Ohio. 

Van Dorn Co., W. T., Monadnock 
Block, Chicago, Il. 

Westinghouse Electric and Manufact- 
uring Co., 120 Broadway, New York. — 

Wharton & Co., Wm., Jr., Philadelphia, 
Pa. 

Weber Railway Joint Manufacturing 
Co., 71 Broadway, New York. 

Wheel Truing Brake Shoe Co., 106 
Miami avenue, Detroit, Mich. 
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Coal Handling at the Lincoln Power 
Station of the Boston Elevated 
Railway. 


Coal handling at power stations is a 
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Fic. 1.—Tur LINCOLN Power STATION. 


subject that has lately received a large 


degree of attention, as many small wastes, 
whose total is considerable, can be pre- 
vented by the installation of a proper sys- 
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room floor. The boiler room is at an ele- 
vation above the ground, and the coal is 
carried above this in a steel pocket. The 
capacity of this pocket is 3,000 tons of 
coal, and room for 5,000 tons more is re- 
served on the company’s wharf, adjacent 
to the building. 


The total nominal horse-power of the 
boilers is 6,000, there being six batteries, 
cach consisting of two 900-horse-power, 


Water-tube, Babcock & Wilcox boilers. 
The 12 boilers are equipped with mechani- 
cal stokers and fuel economizers, 

The engine room will contain three gen- 
crating units. The two that are already 
installed cach consists of a vertical cross- 
compound engine, direct-coupled to a gen- 
erator. The rated capacity of each gen- 
erator is 2,700 kilowatts. 

The continuous operation of the above- 
mentioned generating machinery depends 
upon the continuous supply of coal to the 
boilers. Consequently, the authorities of 
the Boston Elevated Railway made a 
thorough investigation to determine the 
system of coal handling that would, all 
things considered, best suit the conditions 
involved. The decision was made to in- 
stall an equipment of coal-handling ma- 
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plete duplicate conveyor systems, each 
about 1,300 feet in length. 

This conveyor differs from the ordinary 
chain conveyors in many particulars. 
While it is usually called a conveyor and 
classed with this machinery, it is, in fact, 
a series of cars linked together, each hav- 
ing a body hung on pivots, gravity keep- 
ing them in an u pright position, no matter 
whether the track is horizontal, vertical 
or inclined. (See Figs. 5 and 6.) 

The conveyor is carried on wheels fitted 
with self-closing oil cups and oil reservoir, 
is electrically driven (sce Fig. 7) and is 
noiscless in operation. 

All shafting is ground on dead centres 
and runs in removable bronze bushings. 
All gears are machine cut and pressed on 
taper shafts. Careful provision is made 
for thorough oiling, and all parts are made 
to jigs and templets on the interchange- 
able system. 

The bearings, the axles, the links and 
the buckets are as accurate in workman- 
ship and as durable in use as the corre- 
sponding parts of machine tools used in 
manufacturing establishments. 

The motion of the conveyor is obtained 
by pawls pushing the chain along, as 


S 7 ; FIN CATION OF 
Fig. 2.—LONGITUPINAL SECTIONAL Views OF STATION AND PROPostD (04L Pockets on Dock Exrension, SHOWING LOCAT 


tem. One of the most comprehensive of 
such systems is that now in use at the fine 
station of the Boston, Mass., Elevated 
Railway Company, on Lincoln Wharf, in 
Boston. 
A few details of this station, which was 
fully described in the ELECTRICAL REVIEW 
for June 29, 1901, may not be amiss. 
‘The building is 155 by 145 feet in area. 
It is built of brick, with limestone trim- 
mings, and has a tile roof. Although the 
eastern and western walls are of brick, it 
is expected that the building will be ex- 
tended in these directions later. The brick 
chimney is 251 feet high, with a circular 
flue 13 feet in diameter. | 

The pumps, condensers and all piping 


are placed below the level of the engine- 


Coar HANDLING MACHINERY. 


chinery manufactured by the C. W. Hunt 
Company, of West New Brighton, Staten 
Island, N. Y. 

Figs. 2, 3 and 4 show the general ar- 
rangement of the conveyor svstem as al- 
ready installed in the power-house, to- 
gether with the proposed equipment for 
the coal pockets which are to be placed on 
a dock extension adjoining the power- 
house. 

The equipment of coal-handling ma- 
chinery in the power-house proper consists 
of two systems of Hunt standard noiseless 
gravity bucket conveyors, cach about 500 
feet long and with a maximum lift of 
about 100 feet. This equipment and the 
proposed installation in the coal pockets 
on the dock extension comprise two com- 


shown in Fig. 8, entirely avoiding the 


troubles of sprocket wheels. The length- 
ening of the chain by wear of the links, 
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which is a serious matter when sprocket 
wheels are used, is not noticeable when 
pawls are employed for driving. The 
pawls give a steadier motion than sprocket 
wheels, and permit the power to be ap- 
plied to any point in the conveyor chain. 
The wear on the pawls is an insignificant 


oF, 
|= ti 

my 4. > 
HBA, 


ĝ 


p 


7) 


` 


> 


ELECTRICAL REVIEW 


coal and ashes can be handled simultane- 
ously by the same conveyor. The ashes 
are carried to a pocket on the wharf. 

The Hunt equipment, already installed 
in the power-house, is remarkable for its 
convenience and economy of operation. 
The cost per ton of coal handled, for main- 
tenance, power and attendance, is exceed- 
ingly small. 
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Edison Storage Battery Company. 

The Edison Storage Battery Company 
is pushing work rapidly on its two fact- 
ories at Glen Ridge and Silver Lake, 
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Fia. 4.—ENp SECTIONAL VIEW OF PROPOSED 


CoaL POCKET ON Dock EXTENSION. 


amount, and as all the working bearings 
are of ample area and can be thorough- 
ly oiled, the conveyor should work the 
same after years of use as when first 
started. 

A rotary filler, shown in Fig. 9, is used 
on the lower line for feeding the coal and 
ashes into the conveyor buckets. This 
filler measures a predetermined amount of 
material and deposits it in each passing 
bucket. _ Fig. 10 shows how evenly the 
buckets are filled. 

The coal pockets shown on the right of 
the power-house in Fig. 1 are not yet 
built, but the arrangement indicated in 
the cut shows the proposed completed 
plant. Under this arrangement coal will 


Fic. 5.—SHOWING BUCKET DUMPING. 


be received from the barges and schooners 


at the dock, unloaded by means of movable 


steeple towers, cracked to a suitable size by 
a coal cracker, and then stored in the coal 
pockets. From here it will be carried by 
the conveyor system to the upper part of 
the power-house and stored, ready to come 
down through the weighing machines to 
the boilers below. It should be noted that 


Fig. 6.—CoNVEYOR CHAIN AND BUCKETS. 


The entire system for handling the coal, 
from the time of arrival at the wharf 
until the ashes are removed from the 
building, is practically automatic and re- 
quires the minimum of attention. 


N. J. Within the next 60 or 90 days it 
is expected that the company will be in 
shape to place batteries on the market. 
The ELECTRICAL REVIEW is informed that 


a 
a 
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Fig. 7.— ELECTRIC CONVEYOR DRIVER. 


Between Halle and Merseburg, Ger- 
many, work has been begun on the elec- 
tric railroad, the construction of which 
has been authorized by the Prussian Gov- 
ernment. Ten miles will be its total 
length and power will be obtained from 
the River Salle, 


the developments respecting this battery 
are very favorable and the company antici- 
pates a very large business. Mr. Thomas 
A. Edison is president of the company 
and Mr. J. F. Randolph, secretary and 
treasurer, with headquarters at Orange, 
N. J. : 
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The Sprague Multiple-Unit System. 


Near the central portion of the exhibit 
hall of the Street Railway Convention, at 
Madison Square Garden, New York, the 
Sprague Electric Company is showing the 


ELECTRICAL REVIEW 


switches and a controlling line common 
to all the cars. 

By this method of operation, train 
lengths and power requirements are varied 
at will to meet any required schedule and 
train movement, unnecessary switching 
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Fira. 8. —DRIVING MECHANISM OF THE NOTSELESS CONVEYOR, 


working of the multiple-unit system 
which, since its pioneer development on 
the South Side Elevated Road, in Chicago, 
in 1897, by Mr. Sprague, whose similar 
advance work in the trolley industry is 
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Contract Awarded for Electrical Equip- 
ment of the New York Subway. 


Mr. John B. MacDonald has awarded 
the contract for the electrical equipment 
of the main power-house and subway sta- 
tions of the New York Rapid Transit 
Railroad to the Westinghouse Electric and 
Manufacturing Company, of Pittsburgh, 
Pa. The value of the contract has not 
been made public, but it is understood that 
it will amount to at least $1,500,000. In 
the contract six 5,000-kilowatt alternators, 
three 250-kilowatt exciters, twenty-six 
1,500-kilowatt rotary converters, seventy- 
eight 550-kilowatt transformers, and eight 
generating starting sets are called 
or. 

It has been definitely decided that a 
third-rail system will be adopted as the 
motor principle for the underground 
road. The side rail will be used to carry 
the power and the contact shoe similar to 
the system to be used by the Manhattan 
Elevated Railway and which is now in use 
on the Boston elevated line. To furnish 
power there is to be one main power-house 
and eight substations. This power-house 
will be of brick and will cover an area of 
200 by 650 feet. At the present time it 
is anticipated that two years will be re- 


A s , 
ete TT RCE EEE Seyi meng me Kn nee wG > 


Ea 


en 
x 


A 
Co, AEN 


Y 


i 
E, 


pre ee ŘĖŘĖĖŮĖĖ 


T x a 
l m 


; 
n 
wis: ig 
Au # 
y 


DAN 
Pn alt. 
r. 
bbs; 


Fic. 9.—RoTARY OR MEASURING FILLER FOR CONVEYOR, ON A SEPARATE TRACK, TO BE 
MOVED FROM POINT TO POINT AS REQUIRED. 


Fie. 10.—A Hunt COAL CONVEYOR IN OPERA- 
TION, SHOWING HOW EVENLY THE BUCKETS 
ARE FILLED. 


well known, has become widely known as 
a method of operation and control for 
handling congested traffic on urban and 
interurban electric train service. 

The system is a method of train opera- 
tion and control by which any number of 
motor cars and any number of cars with- 
out motors can be combined into trains at 
will, and operated from any one of as 
many points as desired through master 


and mileage obviated, wear and tear of 
track and structure lessened, power-house 
equipment and output reduced, motors 
protected from overload and the operation 
of trains reduced to the simplest manipu- 
lation. 

The system covers the entire range of 
service from a single car to trains of any 
length, equipped with any required 
amount of power. 

It is already installed and in regular 
operation on the Chicago South Side Ele- 
vated, the Brooklyn Elevated, the Bos- 
ton Elevated and the Versailles division 
of the Western Railway of France. Train 
lengths vary from two to nine cars, and 
equipments from 100 to 300 horse-power 
per motor car. 


quired to complete the building and install 
the machinery. In the contract it is stip- 
ulated that the electrical equipment must 
be completed by January 1, 1904. 

The president of the Rapid Transit 
Subway Construction Company, Mr. Au- 
gust Belmont, has sailed for Europe. 
Mr. John B. MacDonald, contractor, Mr. 
E. P. Bryan, general manager, Mr. S. L. 
F. Deyo, chief engineer, Mr. L. B. Still- 
well, electrical director, and Mr. John 
Van Vleck, mechanical engineer, also 
sailed for Europe on Saturday last. The 
purpose of the party is to visit the under- 
ground railways in operation in Glasgow, 
London, Paris and Budapest and the other 
systems of electrical transportation in 
Kurope. 
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An Interesting Contribution to Incan- 
descent Lamp Invention. 


Most of the electrical exhibits at the 
Pan-American Exposition are naturally 
more interesting to technical people than 
to the general public. However, there are 


THe “HyLo” Turn-Down LAMP. 


several things in the electrical building 
besides phonographs and imitation light- 
ning which interest the layman. One of 
these is the Hylo lamp. Your eye is 
first caught by the word “Hylo” outlined 
in filaments, giving one candle-power, 
quite easily read. Suddenly, as you look, 


these low candle-power letters, one after 


the other, flash up to 16 candle-power, 
spelling out H-Y-L-O, and thea HY-LO. 
This, the makers claim, is a sign with 
all the advantage of both continuous and 
flashing types. 

The exhibit is fitted with recording 
wattmeters which show the lamp’s econ- 
omy. A ruby Hylo for the photographic 
dark room, made from natural-colored 
glass and giving the orange-ruby effect, 
is exhibited. This gives a dim light to 
load camera and start development and 
a bright light to finish development when 
the plate is less sensitive and when more 
light is needed in order to correctly gauge 
the work. An illustration and descrip- 
tion of this lamp are given. It has two 
carbon threads, one of the usual size, giv- 
ing either 8 or 16 candle-power, and a very 
small “baby” filament giving one candle- 
power. A quarter revolution of the lamp 
in its socket turns out the big filament 
and lights the “baby.” The mechanism 
which accomplishes this comprises merely 
a flat spring on the lamp base which is 
pressed against a contact under it by the 
end-thrust of the lamp. The illustration 
shows the Edison type, in which the spring 
is clearly shown. 

This lamp does not, strictly speaking, 
turn down like gas, since there are only 
two different intensities. The inventor, 
Mr. W. J. Phelps, has worked out several 
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lamps, in which three and four intensities 
may be had, but he contends that only two 
are wanted in the great majority of cases, 
and that a gas jet is hardly ever to be 
found burning except in the extreme posi- 
tions—as high as it will go or as low as 
you dare to leave it. He says that the 
regulating sockets, which have been used 
to some extent, are never run on any inter- 
mediate position except for exhibition 
purposes. 

The combined life of the two filaments 
of this lamp is given as 4,000 hours. The 
long life of this filament is due to the fact 
that it is operated at a relatively low tem- 
perature. Inasmuch as it gives light 
enough for the average situation where a 
turn-down lamp can be used, there is no 
objection to the low efficiency as measured 
in terms of watts per candle. The total 


y 
SHOWING NMALT, AND LARGE FILAMENTS 
INCANDESCING. 


energy required by the Hylo lamp when 
turned down is only 10 watts. 

An incidental advantage of this lamp 
is the fact that extreme variations in volt- 
age do not harm the baby filament, and 
as these usually occur late at night, when 
the lamp would naturally be turned down, 
there is a tendency to protect the big fila- 
ment from the ill effects of bad regula- 
tion. 

The makers state that the need for a 
turndown lamp is not sufficiently under- 
stood or appreciated by the central station 
manager, who usually has too many kinds 
of work on hand and too much work of 
each kind. When a consumer changes 
from gas to electricity he misses the in- 
expensive low light. The Hylo lamp is 
intended to banish total darkness. It is 
manufactured by the Phelps Company, 
of Detroit. The name “Hylo” is worth 
noting as an extra good sample of the 
coined words which have deluged maga- 


zine advertising pages of late. “High- 
Low” tells just what this lamp is and ia 


Vol. 39—No. 15 


A New Patent Chain-Pull Socket. 

A very convenient adjunct to incandes- 
cent lamps used for lighting dwellings and 
public buildings is the Hubbell patent 
chain-pull socket, manufactured by Mr. 
Harvey Hubbell, of Bridgeport, Ct. By 
its use one pull turns on the light and the 
next extinguishes it. The regular length 
of the chain is about 10 inches. 

This apparatus is said to be more con- 
venient than wall switches and more eco- 
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CaAIN- PULL SOCKET. 


nomical, as less wiring is required. It is 
also approved by the underwriters. 
This socket has a very quick make and 
break. Its contact is large and sliding 
and the appliance is simple and strong in 
construction. ‘The chain will stand a 
strain of 30 pounds without breaking, and 
without using tools chains of any length 
may be attached. The cap and shell are 
held together by a patent lock joint. The 
length and position of the chain can al- 
ways be so regulated that every lamp may 
be within easy reach. 


Suit on Booster Patents. 
Three bills were filed on October 7 
in the United States Circuit Court 
for the Northern District of Ohio by 


the Electric Storage Battery Company, 
of Philadelphia, through its counsel, 
Mr. John R. Bennett, of New York 
city, against Sipe & Sigler, the Cleve- 
land Electric Railway Company and 
the Cleveland & Chagrin Falls Railway 
Company for infringement of the 

Ward Leonard so-called “booster” patent, 
owned by the Battery company. 

The outcome of these cases will be 
watched with interest by electric rail- 
way owners and builders throughout the 
United States, as they involve the right 
to use what is known as the booster 
system, which is now regarded as con- 
venient in the application of storage bat- 
teries to electric railways. 

The present suits are against Sipe & 
Sigler, of Cleveland, the contractors an 
the railway companies as users of the 
booster system installed by Sipe & Sigler. 
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COMMERCIAL NEWS 


DOMESTIC and EXPORT 


The Electric Railway Company in Win- 
nipeg, Manitobe, is erecting shops at a cost 
of about $50,000. 


It is reported that electric traction in 
Manila is to succeed horse-power shortly on 
the street railroads. 


The capital stock of the Marvin Electric 
Drill Company, of Syracuse, N. Y., has been 
increased from $300,000 to $550,000. 


The American Electric Company has been 
chartered under the laws of the state of 


- New York with a capital of $1,000,000. 


The capital of the Lake Shore Electric 
Company has been increased from $10,000 
to $6,000,000. It is said that this company 
will absorb four lines belonging to the Ever- 
ett-Moore Syndicate. 


At Colorado College the construction of a 
new science building to cost $300,000 has 
been begun. Dr. D. K. Pearsons gave $50,000 
toward this building, and $100,000 was re- 
cently given by an anonymous donor. 


The owners of the Temple Street Cable 
Railway, of Los Angeles, Cal., have decided 
to adopt electricity for the motive power of 
the line. A new electric plant will be in- 
stalled at a cost of $60,000 to $75,000. 


It is stated that the Cumberland & Frost- 
burg electric line will not use a trolley sys- 
tem, but a storage system, it is claimed, will 
be the operating power. The line is ex- 
pected to be completed by December 1. 


The Hudson & Bergen Traction Company 
has been formally merged into the Jersey 
City, Hoboken & Paterson Street Railway 
Company, of Hoboken, N. J., at a meeting of 
the stockholders of the former company in 
Hoboken. 


Mr. I. A. Sweigard, who was for many 
years superintendent of the Philadelphia & 
Reading Railway Company, is said to be at 
the head of a trolley car system in Pennsyl- 
vania, which will soon take in all the prin- 
cipal towns in the Lehigh coal region. 


La Sociedad San Francisco has been formed 
in Madrid with a capital of $250,000, for the 
purpose of constructing and operating a 
central electric light station at Villarrobledo, 
a town of some 10,000 inhabitants, situated 
within 50 miles of the Spanish capital. 


The Metropolitan Street Railway Com- 
pany, of Kansas City, Mo., has taken out per- 
mits for two $40,000 car repair shops to be 
located at Ninth street and Lister avenue. 
This is part of the company’s project to 
build extensive machine, repair and paint 
shops, and eventually its own cars. 


Three-phase current is to be used on a 
comparatively long French line which runs 
from Grenoble to Uniage, and which is now 
operated by steam traction. The works 
situated on the Laffney lakes will furnish 
the necessary energy at a pressure of about 
30,000 volts. If this scheme is successful it 
is said that other lines of the district will 
be transformed in the same manner. 


The large machines required to equip the 
Metropolitan electric lighting plant at 
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Wellesden, one of the suburbs of London, 
will be manufactured by Continental 
Kuropean concerns. The two engines of 
6,000 horse-power are to be built by the 
Swiss engineering tirm of Sulzer Brothers, 
while the same number of 35,000-horse-power 
generators will be manufactured by Kolben 
& Company, of Prague, Bohemia. 


The Everett-Moore Syndicate has finally 
reached a definite conclusion as to what it 
will do with its lines between Detroit and 
Toledo. There has been some uncertainty 
till within a short time as to whether the 
line would be entirely equipped with elec- 
tricity or part of it used as a steam road. 
It has been decided, however, to stick to 
electricity and both lines between the two 
cities for the whole distance will be electric 


roads. 


News comes that Mr. Charles T. Yerkes 
has bought another London railroad, or 
rather has contracted with the Great North- 
ern Railway Company for 999 years to take 
over its suburban business and the franchise 
for the projected underground railroad to 
extend from Holborn to Finsbury Park. 
Parliament will be asked to grant a fran- 
chise for a link less than a mile long to con- 
nect this line with Mr. Yerkes’s Brompton & 


Piccadilly line. 


A contract has just been awarded by the 
Mt. Beacon-on-Hudson Association, of Fish- 
kill Landing, N. Y., to the Otis Elevator 
Company,of Yonkers, N. Y.,to construct an in- 
clined railroad up Mt. Beacon on the Fishkill 
range of mountains. This mountain is over 
1,400 feet high. .The inclined railroad will 
be half a mile long and will connect with the 
trolley road which passes through Fishkill 
Landing and Matteawan. The contract calls 
for the completion of the new railroad with- 
in four months. Electric power will be used 
and the plant will be installed as soon as 
possible. 


The final details of the Atlanta Street Rail- 
way deal, in ‘Atlanta, Ga., have been ar- 
ranged at the office of the Mercantile Trust 
and Deposit Company, of Baltimore, Md. Mr. 
Joel Hurt, president of the Trust Company, 
of Georgia, and Colonel Robert J. Lowery, 
both of Atlanta, Ga., with Gordon Abbott, 
president of the Old Colony Trust Company, 
of Boston, and officials of the Mercantile 
Trust and Deposit Company have arranged 
the chief details. The deal involves about 
$1,100,000 in cash and provides for the trans- 
fer of the interests of Mr. Hurt and his asso- 
ciates in the Atlanta Railway and Power 
Company to a syndicate represented by the 
Mercantile Trust and Deposit Company, of 
Baltimore, the Old Colony Trust Company, 
of Boston, and the New York Security and 
Trust Company, of New York. 


It is said that Mr. M. J. Mandelbaum & 
Company and the Pomeroy-Mandelbaum 
Syndicate, of Cleveland, Ohio, companies in- 
terested in avast system of interurban electric 
railways in Ohio, have paid avisit to Mineola, 
L. I., and completed arrangements for the 
purchase of the Mineola, Hempstead & Free- 
port Traction Company’s electric railway 
now in course of construction. The Cleve- 
land Construction Company, in which Will- 
iam Christy, a prominent member of the 
Pomeroy-Mandelbaum Syndicate, is inter- 
ested, is building the Mineola, Hempstead & 
Freeport Railroad. This company has re- 
cently awarded contracts for the installation 
of a storage battery plant and two 200-kilo- 
watt rotary transformers, power to operate 
the road being furnished by the Roslyn Light 


and Power Company. 
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ELECTRIC RAILWAYS 


A survey for the electric line between 
Findlay, Ohio, and Lima has been begun. 


The first rails have been laid on the new 
trolley line between Altoona, Pa., and 


Tyrone. 


The council of Warren, Ohio, has granted 
an extension for 25 years of the franchise of 
the Trumbull Electric Railroad Company. 


The Syracuse, Lakeside & Baldwinsville 
Railway Company is an applicant for fran- 
chises for street railways in Syracuse, N. Y. 


The franchise of the Chicago & Detroit 
Electric Railway Company has been ex- 
tended six months by the council of Mar- 
shall, Mich. 


The Arlington Electric Line, of Arlington, 
Ohio, has been completed and cars are 
running regularly. 

Construction work on the Cumberland, 
Eckhart & Frostburg Railway is rapidly 
nearing Cumberland, Md. 


Mr. James K. Brown, of Lorain, Ohio, is 
interested in a new electric railway from 
Port Clinton to Toledo. 


Good progress is being made in the work 
of constructing the Concord & Nashua Elec- 
tric Railway between Concord and Nashua, 


The Boston & Worcester Street Railway 
Company has secured a franchise to con- 
struct a railway through Boylston street, in 
Newton, Mass. 

A franchise has been granted to the 
Mohawk River Traction Company to build 
an electric road through certain streets in 
Sharon Springs, N. Y. 


The city of Sycamore, Ill., has granted a 
franchise for an electric line to connect 
DeKalb and Sycamore. Mr. Ð. B. Magill, of 
Chicago, Ill., is interested in the line. 


In Fresno, Cal., the Fresno City Railway 
Company has been incorporated with an 
authorized capital stock of $500,000, to con- 
struct an electric street railway system 43 
miles in length. 


Representatives of the East St. Louis & 
Belleville Electric Car Line System have 
been investigating the route and terminal 
facilities for a line between Carbondale, Ill., 
and Murphysboro. 


The Amsterdam Street Railroad Company, 
of Amsterdam, N. Y., has let the contract 
for the construction of the extension of the 
Amsterdam line from Akin to Johnstown to 
D. A. Crage & Company, of Buffalo. 


The street committee of the city council 
of Richmond, Va., is considering the peti- 
tion of the Petersburg Electric Line to run 
into Broad street, and the franchise ordi- 
nance of the Jenkins Rapid Transit Com- 
pany. 

The construction work on the Interurban 
line between Stephen’s Point, Wis., and 
Grand Rapids will be commenced about Octo- 
ber 15. The new line will be built and con- 
trolled by the Wisconsin Valley Power and 
Light Company. 

Governor Jobn Hill, Mr. J. Manchester 
Haynes and others are interested in an 
electric railway from Augusta, Me., to War- 
ren. The road is to be 27 miles long and 
pass through the towns of Chelsea, White- 
field, Jefferson and Waldoboro. 


Judge Roraback, of the Superior Court of 
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Connecticut, has signed a formal decree giv- 


‘ing the Cheshire Trolley Company the privi- 


lege of extending its road in two directions, 
one from Cheshire to Milldale, and another 
-from Cheshire to South Meriden. 


.Surveyors have gone over the route for 
a proposed electric road from Rochester to 
Painted Post in Bath, N. Y. Connections will 
be made with the Corning & Elmira Electric 
road, thus affording a direct electric line 
between Rochester and Elmira. 


The Berkshire Electric Street Railway 
Company, of Pittsfleld, Mass., has awarded 
the contract for the building of its new 
power station to Dodge & Devanney. of Pitts- 
fleld, for about $40,000. The contract in- 
cludes the foundations for new machinery. 


Five petitions and franchises have been 
submitted to the city council of Savannah, 
Ga. The petitioners are the Savannah, 
Thunderbolt & Isle of Hope Railway, the 
Savannah Transit Company and Mr. D. B. 
Lester, Mr. J. S. Collins and Mr. E. A. 
Richards. 


Upon the western end of the Providence 
& Danielson Electric Railroad, which ex- 
tends from Danielson to Providence, work 
is being pushed rapidly. About 300 Italians 
are at work on the road, and the company 
expects to reach the Connecticut line some 
time in December. 


Work has been commenced upon the 
power-house of the Cincinnati & Eastern 
Electric Railroad, which is to be located 
in the vicinity of Coney Island, Ohio. It is 
expected that the road will be in operation 
between Cincinnati and New Richmond, a 
distance of 20 miles, by the first of January. 


The Suburban Street Railway Company is 
the name of an organization which has just 
been effected by capitalists and merchants in 


. Independence, Mo. The purpose of the com- 


pany is to construct an electric railway from 
Independence to Kansas City. Colonel Joseph 
Mercer and Mr. John T. Smith are among 
those interested in the new line. 


The plant of the Virginia Electrical Rail- 
way and Development Company, of Rich- 
mond, Va., will within a few months be one 
of the largest and most perfect of its kind 
in the South. The plant of this company 
is to be greatly extended as rapidly as the 
work can be done. Work on the plans for 
the extension of the big power-house on the 
river is now going on. 


Mr. W. J. Connors, proprietor of the Buf- 
falo Courier and Buffalo Inquirer, and pres- 
ident of the Hamburg Railroad Company, 
has been in Dunkirk, N. Y., to arrange for 
extending to Dunkirk the electric railway 
which is now nearly completed to Angola. 
Mr. Connors proposes to have an electric 
road in operation along the shores of Lake 
Erie from Buffalo to Dunkirk, a distance of 
41 miles, early next spring. 


Articles of association for the formation 
of a street railroad company to build a trol- 
ley line from Greenfield to Northfield, Mass., 
have been signed by the parties interested. 
Mr. E. Herbert Sanderson and Mr. Alonzo 
Alfred, of Bernardston, Mass., and others, 
are to act as directors until the company 
has been legally incorporated. The capital 
stock is $35,000. It is not likely that work 
will be begun on the line before next spring. 


It is reported that the Elgin, Aurora & 
Southern Traction Company, of Aurora, Il., 
which embraces the Elgin City, Carpenters- 
ville & Aurora road, the Aurora & Geneva 
road and the Aurora, Yorkville & Morris 
Railroad, has been financed in Cleveland. 
The entire system embraces 7214 miles, ex- 
tending from Carpentersville on the north 
and Yorkville on the south. The company 
has a capital stock of $2.000.000 and @ first 


mortgage bond issue of $2,000,000, 
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Additional machinery to double its ca- 
pacity is to be installed by the Shawnee Elec- 
tric Light Company, in Shawnee, Okla. 


A new building for the electric power plant 
at the salt works in Ithaca, N. Y., will soon 
be completed and ready to receive the ma- 
chinery. 


The contract for installing an electric 
lighting system in Grayling, Mich., has been 
awarded to the M. B. Wheeler Electric Com- 
pany, of Grand Rapids. | 


The Chicago Edison Company, of Chicago, 
Il., is building a three-story electric power 
station and apartment building. The im- 
provements will cost about $60,000. 


The municipal electric light plant in 
Columbus, Ohio, which has been overhauled, 
is now ready for operation, but the lamps 
have not been placed in position, which will 
require a little more time. 


In Norway. Mich., the contract for in- 
stalling the electric lighting plant has been 
let to the Allen Black Company, of St. Paul, 
which was the successful bidder at $22,200. 
Work will soon be commenced. 


The Electric Lighting Company, of Mid- 
dleville, Mich., has its dam and power-house 
half completed at Labarge, which is to fur- 
nish lights and power to residences at Mid- 
dleviile, Hastings and Nashville. 


The contract for fitting out the electric 
plant in the factory of the Zeeland Furni- 
ture Company, in Zeeland, Mich., has been 
awarded to the M. B. Wheeler Electric Com- 
pany. A 10-kilowatt engine is called for in 
the contract. 


The following new directors were elected 
to fill vacancies, at a special meeting of the 
New York & Queens Electric Light and 
Power Company; Julian D. Fairchild, of 
Brooklyn, N. Y.; James Pyle and Abram M. 
Hyatt, of New York, N. Y. 


The water-power plant in the electric 
lighting station in Bangor, Me., has shut 
down. Until the new lighting equipment is 
ready for use the machinery will be oper- 
ated by steam power. New water-wheels 
are to be installed and the capacity of the 
plant increased. 


The report of electrician William Fowden 
on the building of a city electric light plant 
in Atlantic City, N. J., claimed that it could 
be built for about $179,000. and that it would 
mean an annual saving to the city of $12,000. 
This will be greatly doubted by practical 
electric light men. 


A new _ 600-horse-power cross-compound 
condensing engine is being installed at the 
works of the Waltham Gas Light Company. 
in Waltham, Mass., by the Newton Street 
Railway Company. A 500-volt dynamo is 
connected with the engine. The company 
is also putting’ in a new upright boiler of 
125 horse-power. 


Mr. John P. Martin, who is interested in 
the electric light plant and street railway in 
Tampa, Fla., accompanied by Mr. H. Mc- 
Quiston, the financial backer, has been there 
looking after the business in connection with 
the deal. They have stated that only a short 
time will intervene before work upon the 
enterprise will be begun. l 


At Southampton, L. I. a new electric 
light company is to be formed, to be known 
as the Suffolk Light. Heat and Power Com- 
pany, the capital stock of the company being 
$25,000. The stock has already been more 
than $12,000 over subscribed. It is proposed 
to erect and equip a first-class modern plant 
and to furnish a service which will be 
adequate for the needs of the yillage, 


The Alden Telephone Company is extend- 
ing its line north to Crittenden, N. Y., and 
east to Fargo. 


The Central District Printing and Tele. 


graph Company has received a building per- 
mit in Pittsburgh for its new telephone ex- 
change building on Fourth avenue, which is 
to cost $63,000. 


The city council of Dublin, Ga., has 
granted a franchise to Mr. A. I. Smith, who 
owns a long-distance telephone line from 
Dublin to Irwinton and Toomsboro, to oper- 
ate and construct a local telephone exchange 
in that city. 


The people of Mount Olivet, Ky., are soon 
to have telephone connection with Carlisle. 
A company has been organized for the pur- 
pose of erecting a line to Plummers Landing, 
Licking River, and the line is now being 
built by way of Piqua. 


The New York & New Jersey Telephone 
Company has bought the old mansion in 
Brooklyn which was formerly the home of 
the late Mr. Alfred C. Barnes, father of Gen- 
eral Barnes. The property has a frontage of 
130 feet in Clinton avenue, and runs back 20 
feet to Waverly avenue. The telephone com- 
pany intends to build on the property a 
modern central station after the style of the 
station at Willoughby and Jay streets... 


A material reduction has been made in the 
assessment by the tax commissiofiérs under 
the special franchise act by the decision of 
Justice Fursman in the contested assess- 
ment case of the Hudson River Telephone 
Company. The company was assessed at 
$148,530, and by the decision this is re- 
duced to $115,853.40, on which the tax is 
$2,479.26. The decision directs that upon 
this payment the tax shall be canceled. 


The town of Bath, N. Y., will soon have 
telephone connections with the outside world 
through the long-distance service of the In- 
ter-Ocean company, which will give this 
town a through line into Rochester, and from 
Rochester connections can be made with all 
the important towns in central New York as 
far east as Utica. Long-distance connec- 
tions will also be made with Naples through 
the same toll service. 


The Cumberland Valley Telephone Com- 
pany has been organized and includes the 
Dauphin County Telephone Company, the 
Southern Pennsylvania Telephone Company. 
the Cumberland Valley Telephone and Tele- 
graph Company, the Hanover Telephone 
Company and the Adams County Telephone 
Company. The headquarters of this com- 
pany are to be located in Harrisburg, Pa. 
Mr. B. S. Myers is the president of the new 
concern. 


The Fall River Automatic Telephone Com- 
pany, of Fall River, Mass., has commenced 
operating its exchange with a portion of its 
subscribers, and is adding to the number as 
fast as telephones can be put in and con- 
nected by the present force of men. New 
applications for the automatic service are 
coming in freely on account of the satisfac- 
tion given. The Strowger automatic tele- 
phone system is used, which is the same SYS 
tem as that installed in New Bedford some 
months ago. All the latest improvements 
have been used. 


The Standard . Telephone Company, of 
Dubuque, Iowa, has just ordered a large 
addition to its central office in Dubuque. 
A few months ago the company installed 
a large modern switchboard which - 
now overcrowded and the addition © 
a 300-drop section has just been a 
dered which will soon be placed 10 
position in the central station. The com- 


‘pany is extending its lines in all directions 


from that city and will in a few age 
cover every section of country within 


radius of 100 miles of Dubuque. 
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October 12, 1901 


ELECTRICAL SECURITIES 


The week just ended was an extremely 
quiet one on the New York Stock Exchange. 
"here was considerable liquidation in the 
minor industria’s and prices eased off. The 
heavy selling of Amalgamated Copper con- 
tirued, and the price lowered. This com- 
pany is strong financially, but is supposed 
to be overstocked. 

The United Sta:es Steel Corporation stocks 
have been tut little affected by the liquida- 
tion in other industrials. The splendid 
showing of its first six months’ business and 
its action in publishing a detailed statement 
were leading reasons for its stability. The 
usual dividends of 1° per cent on the pre- 
ferred and 1 on the common, were declared 
on Tuesday of last week. 

Outside of Wall street the industrial situa- 
tion is all that could be desired. The reports 
from the various branches of electrical 
manufacturing that come to the ELECTRICAL 
Review are all of one tone—inability to fill 
orders as fast as desired by customers and 
output sold ahead for many months. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


OCTOBER 5. 

New York ES Closing. 
Brooklyn R. T...............00.00. 604 
Con. GaSe sic se caricis apitcty gies eda ak 212%; 
Gen: Eleto aan ee ae onakan 250 
Man: lice eiee ibn beaten ooucuset 1183 
Met.. St. Ry....... EET a ee 16014 
Kings Co. Elec.................24. 190 
N. Y. & N. J. Tel. Co.............. 165 
Telep., Tei. & Cbl. Co.............. 6 

Baston, October 5: Closing. 
Am. Telep. & Tel.................. 159 
Erie VO ited ick 2 tae log cont wo artanran erie 37 
New Eng. Tel......... Tne facet a 135 
Mass. Elec. pf..................... 36 
Westing. Mfg. pf.................. 70% 
Edison Elec...................... 250 

Philadelphia, October 5: Closing. 
Elec. Co. of America.............. 7 
Philadelphia Elec................. 514 
Union Traction.................6. 27 
United G. I. Co................... 114 
Electric Stor. Bat. c.............. 63 
Elec. Stor. Bat. pf................ 63 

Chicago, Ortoer 8: Closing. 
Chicago Edison Light............. 160 
Centraı Union Te‘ephone.......... 45 
Chicago Telep...............00005 253 
Un: Trac esere aara ren e a a 17 
Un. Trac. pf.......aouuona anana ook 58 
Me:ropolitan El.................. 91 


MISCELLANEOUS 


The Italian Science Society has presented 
its gold medal to Mr. Marconi for his serv- 
ices in the invention of wireless telegraphy. 


The Pennsylvania Telephone Company, at 
its meeting in Harrisburg, has arranged to 
issue $1,144,400 worth of stock to acquire 
the Central Pennsylvania Telephone and 
Supply Company, a Bell company which has 
had offices at Williamsport. 


It is reported that the Everett-Moore Syndi- 
cate is planning to begin operations in Illi- 
nois, and that the city of Springfield will 
be the centre of a big system of suburban 
railways to be established at an early date. 
Also that Chicago, St. Louis, Springfield. 
Decatur and other cities of importance will 
be connected by electric rail. 


The Yesler avenue cable line and the Jack- 
son street electric line, in Seattle, Wash., 
have been sold at auction to Mr. James S. 
Goldsmith of that city for $500,000. It is 
understood that the real purchaser is the 
Seattle Electrie Company, which owns about 
all of the outstanding bonds and pes 


certificates of these companies, 
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AUTOMOBILE NOTES 


Mr. Charles E. Humphrey, has been ap- 
pointed receiver by the United States Cir- 
cuit Court for the Woods Motor Vehicle 
Company, which corporation was organized 
under the laws of New Jersey. with its prin- 
cipal plants and offices in Chicago. 


Arrangements have been made for the es- 
tablishment in this country of a branch 
factory ot MM. Charron, Girardot & Voigt. 
A manufacturing plant has been obtained 
in the vicinity of New York city and the 
members of the firm hope to have this com- 
pany’s product ready for the spring trade 
in 1902. American material and American 
labor only are to be employed and the 
vehicles are to be built under patents held 
by MM. Charron, Girardot & Voigt, and are 
to be particularly adapted to American roads. 


Five motor vehicles are to be used in the 
postal service in Minneapolis, Minn. The 
vehicles are to weigh not less than 1.000 
pounds each. and will be used from January 
1, 1902, to June 30,1903, the running time not 
to exceed 16 hours a day. The wagons, mes- 
sengers and electric cars which now carry 
the mails in the area covered will be sup- 
planted for the time named. This plan is 
merely an experiment to investigate the 
feasibility of such a service generally. The 
vehicles will not be employed for collections. 


The performance of the hydro-car and the 
toledos in the Buffalo endurance contest for 
automobiles was satisfactory to the Amer- 
ican Bicycle Company. All these carriages 
were standard stock carriages and were un- 
accompanied by repair wagons, troops and 
mechanics. They reached Buffalo safely and 
without being rebuilt on the road. The 
hydro-car reached Buffalo less than a half 
hour behind Mr. Bishop's panhard, having 
left Rochester 15 minutes later. It was the 
second carriage to reach Buffalo. The two 
toledos were the first of the steam carriages 
to arrive. 


The accomplishments of the run from Lon- 
don, England, to Reading and back, a dis- 
tance of 943%, miles, on one battery charge 
established the capabilities of electricity as 
a motive power for automobiles recently. 
Eight hours were required to cover the dis- 
tance. The battery utilized was of the 
Leitner type and was devised about one 
year ago for this purpose by Mr. Harry 
Leitner. This record was only one of a 
number of remarkable runs that were under- 
taken to prove the efficiency of the battery. 
On one charge the car has accomplished 
runs of 70, 80 and 85 miles on other oc- 
casions. A total of 1,837 miles was covered 
by this car during the course of the trials, 
the units consumed for the purpose amount- 
ing to 954.8, and the cost on the average 
to about three cents per mile. On every 
occasion the car carried four and sometimes 
five passengers. 


From the tenth to the twenty-fifth of De- 
cember the fourth annual automobile and 
cycle show is to be held in Paris. It will 
doubtless prove as great a success as last 
year’s show. The organizer is the Automo- 
bile Club of France together with the Cham- 
bre Syndicale de l'Automobile and similar 
associations of manufacturers. It will be 
held as before in the Grand Palais of the 
Champs-Elysees, which affords ample space 
and good light. The list of rules has just 
been published. Automobiles, motor-cycles 
and mechanical traction vehicles form the 
first class, and cycles of all systems the sec- 
ond. Then comes materials of construction, 
tires and pneumatics, detached pieces, mo- 
tors and accumulators, the classes relating 
to navigation (automobile boats), aerostat- 
ics, sports and touring, carriage work, cos- 
tumes and equipments, inventions, bibliog- 
raphy and photography. Demands for space 
should be addressed to the Commissariat 
Gépérale de l'Exposition, 6 place de lq Con: 
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corde, before the tenth of October. Special 
arrangements have been made as to insur- 
ance and the handling of inflammable. ma- 
terial. Measures to have the objects imported 
free of duty, provided they are taken back 
after the exposition, are being made by the 
commission. 


The first annual automobile exhibition, 
under the auspices of the Chicago Auto- 
mobile Club and the National Association 
of Automobile Manufacturers, will be held 
in the Coliseum Building, Chicago, March 
1 to 8, inclusive, 1902. Plans and details 
are being prepared and will be distributed 
in the course of a few days. The Coliseum 
affords ample exhibition space and facilities 
for this purpose. Its capacity has recently 
been augmented by the addition of an annex 
75 by 175 feet. It was the scene of the first 
indoor automobile exhibition held in Chicago 
in March, 1900, when the facilities of the 
building for an exhibition of this nature 
were fully tested and satisfactorily met. 
With the facilities commanded, and the 
united efforts of the leading automobile 
club of the West and the manufacturers’ 
asscciation. it is believed that the exhibi- 
tion will be unqualifiedly successful. Mr. 
S. A. Miles. who managed last year’s ex- 
hibition, will assume the general direc- 
tion of the show which will be in- 
stituted on March 1 next, and which it is 
believed will receive the cordial support of 
the manufacturing interests of the city of 
Chicago and general public, assuring an 
exhibition creditable alike to the trade, the 
club and to the manufacturers’ association. 


PERSONAL MENTION 


MR. SPOOTTSWOOD GARLAND has been 
elected president of the People’s Railway 
Company in Wilmington, Del. 

HON. H. E. WELLS, of Preston, Minn., is 
interested in a plan to construct an electric 
railway from Decorah, Iowa, overland to 
Chatfield, Minn. 

MR. FRANCIS B. DEGRESS now has 
charge of the New York office of the Crocker- 
Wheeler Company. Mail for this office should 
be addressed to the Crocker-Wheeler Com- 
pany, New York branch, 39 Cortlandt street, 
New York, N. Y. 

MR. JOHN W. MACKAY has been in Wash- 
ington with the object of making arrange- 
ments for the landing privileges of the ca- 
bles for the new Commercial Pacific Cable 
Company at San Francisco, the Hawaiian 
Islands and Manila. 

MR. ARCHER HARMAN, managing editor 
of the Ecuadorian Association, Limited, 
which British-American capitalist concern 
is building the Guayaquil & Quito Railway, 
in Ecuador, S. A., has just returned from a 
trip to that part of the world. 


PROFESSOR YEIJI NAKAJIMA, who is 
the chief engineer of Tokio, Japan, is now 
in the United States with the object of 
studying the principal electric traction sys- 
tems here, with a view to adopting the 
American method of double trolleys in 


Tokio. 


MR. W. J. TOOLE, station superintendent 
of the Glasgow Corporation Electricity 
Works, will shortly arrive in New rork to 
study American electrical practice. His at- 
tention will be devoted principally to in- 
specting electric traction systems in New 
York and Pittsburgh. 


PROFESSOR E. B. ROSA, of Wesleyan 
University, Middletown, Ct., who has been re- 
cently appointed physicist of the newly 
formed National Bureau of Standards at 
Washington, will remain at Middletown dur- 
ing the coming college year, conducting his 
classes as before. After this year, however, 
he will make Washington his permanent 
headquarters. During the present year he 
will make weekly trips to Washington in 
order to direct the organization of the 


Bureau of Standards, 
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INDUSTRIAL ITEMS 


THE HEINE SAFETY BOILER COM- 
PANY, of St. Louis, whose product has gained 
such favor in this country, reports a very 
gratifying demand for these boilers in foreign 
countries. In South Africa, Australia and 
New Zealand the boilers are especially 
popular. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, will send to any one upon re- 
quest a full set of bulletins on Pittsburgh 
transformers, describing in full their elec- 
trical and mechanical design, also giving 
full data on their capacity, core loss, eff- 
ciency, etc. 


THE SHULTZ BELTING COMPANY, of 
St. Louis, is making additions to its already 
large plant which will more than double the 
capacity of the same. Three new buildings 
are being constructed, one of which will be 
160 by 150 feet and four stories high. The 
others which will be two stories in height, 
will be 75 by 40 feet each. 


THE CORPORATION OF NEWPORT, 
England, is at present inviting tenders for 
the supply and erection of trucks for out- 
side pole handling, piping, switchboards, 
cables, cable ways, overhead construction, 
complete electric motor car and repair shop 
equipments in connection with the city’s 
tramways and power supply. 


THE WESTERN ELECTRIC COMPANY, 
of St. Louis, is pleased with the fall business, 
as it has so far developed, and expects the 
season’s trade to be strong in all of its de 
partments. This company has recently fin- 
ished the installation of a complete power 
and light plant for the Schickle, Harrison 
& Howard Iron and Steel Company, of 
St. Louis. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, of St. Louis, reports large sales 
of its well-known Columbia lamps. Usually 
the months of July and August are the dull 
months in the lighting business. This year 
the Columbia company has done the biggest 
business in its history during those months, 
and the fall trade promises to be all that 
the company could desire. 


THE CHICAGO RHEOSTAT COMPANY, 
of New York, is distributing a very neat and 
attractive booklet describing its motor start- 
ing and speed-regulating rheostats, among 
which are automatic starters, automatic 
starters with overload cutoff, universal 
starters. This booklet contains instructions 
for ordering motor starters and some very 
neat cuts of the apparatus, also price lists. 


THE CENTRAL TELEPHONE AND 
ELECTRIC COMPANY, of St. Louis, has a 
very large exhibit this year at the big Texas 
state fair which is held at Dallas. Secre- 
tary M. E. Martin and Mr. C. H. Wallis, 
western representatives of the company, are 
in charge. Business is brisk with this con- 
cern and it has recently found it necessary 
to locate Mr. H. C. Hoover in Atlanta, Ga., as 
its southeastern representative. 


THE GENERAL INCANDESCENT ARC 
LIGHT COMPANY, of New York, is issuing 
a very attractive folder describing its en- 
closed arc lamps adapted for any system of 
electrical distribution, alternating-current 
lamps, alternating series enclosed arc sys- 
tem, incandescent lamps, knife switches 
suited to currents up to 20,000 volts, push- 
button switches, automatic switches, oil 
switches, high-tension switches and other ap- 
paratus. 


THE New York Times, of New York, N. Y., 
issued a very fine jubilee number on Sep- 
tember 25. The jubilee number was made 
ready for distribution on the anniversary 
day, September 18. As the mind and hearts 
of the people at that time were filled with 
sorrow and mourning the celebration of the 
anniversary and the issuance of the jubilee 
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number were postponed one week. It is a 
story of remarkable interest and one not con- 
fined to the events in the life of the Times. 
it tells much about the iffe of its con- 
temporaries and neighbors and the growth 
of newspapers in the city of New York. 


THE IRON CITY ENGINEERING COM- 
PANY, successor to Fessenden & Ridinger, 
of Pittsburgh, Pa., within the last month 
has closed the two following contracts: At 
Uniontown, Pa., four 150-horse-power tan- 
dem compound direct-connected Ball en- 
gines; four 100-kilowatt Crocker-Wheeler 
generators; one six-panel switchboard manu- 
factured by the Crouse-Hinds Electric Com- 
pany, and conduit and wiring for the 12 
floors of the building. At College Hill, 
Beaver Falls, Pa., a 60-horse-power Wal- 
worth gas engine; a 30-kilowatt Warren in- 
ductor alternator; a Crouse-Hinds switch- 
board; 20 Manhattan series alternating-cur- 
rent enclosed arc lamps, and a pole line cov- 
ering the entire town. 


THE STUART-HOWLAND COMPANY, of 
Boston, Mass., has made much progress in 


- developing its business since it entered the 


field of electrical supplies and specialties. 
Since its inception it has been compelled 
to increase its floor space by about 4,000 feet. 
It started with two salesmen and now has 
eight salesmen on the road covering New 
England, New York, New Jersey, Pennsyl- 
vania and the leading cities as far south as 
Washington. This company carries a very 
large and complete stock of electric lighting, 
telephone and street railway supplies. Its 


-inventory showed that it had on hand 48,473 


incandescent lamps in over 250 varieties and 
over 233 tons of cross-arms, braces, bolts, 
bracket arms and other line material. Within 
the last six months it has supplied the ma- 
terial for over 400 miles of street railway ex- 
cepting the wire. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, states that its fall 
business has opened up in a most satis- 
factory manner, which is especially true of 
its apparatus department. The company 
states that this department has never before 
been so busy. It is an exclusive agent for 
the Warren alternator, for alternating-cur- 
rent apparatus, and the Eddy Electric Manu- 
facturing Company’s direct-current appa- 
ratus. It handles in connection with 
this apparatus, Moloney transformers and 
Adams-Bagnall enclosed arc lamps. In con- 
nection with its apparatus department, it 
has a fully equipped engineering depart- 
ment, which is prepared to draw up plans 
and specifications for lighting plants, and 
give any information and data necessary for 
the installation of electric light and power 
plants. It has a complete line of bulletins 
and descriptive matter, illustrating this ap- 
paratus, which will be sent upon applica- 
tion. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, of Chicago, reports a 
very satisfactory year in its pole business. 
The company entered this field about Jan- 
uary of the present year and secured from 
producers in the vicinity of Escanaba, Mich., 
a very large stock of white cedar poles, with 
an idea of furnishing the same to telephone 
companies in connection with its switch- 
board and telephone business. It furnished 
a large number of poles for the independent 
plants at Jackson and Detroit, Mich.; Colum- 
bus, Ohio, and also made heavy shipments 
for the new plants now being constructed at 
Alliance and Canton, Ohio. Iowa, Indiana, 
Illinois and the southwestern states also 
purchased a large proportion of the com- 
pany’s stock. It was of course an experi- 
ment for a telephone manufacturing com- 
pany to enter heavily upon a branch such 
as the pole business, but the results have 
been so satisfactory and worked in so well 
with its general business that it has decided 
to continue for another year. The stock is 
se Sean eee ne company would be 
please quote prices to th 
yo aera p ose in need of 
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NEW INCORPORATIONS 


ALBION, PA.—Albion Telephone Com- 
pany. $5,500. 


HOWELL, MICH.—Livingston Home Tele- 
phone Company. $100,000. 


CAMDEN, N. J.—Phenix Gas and Elec 
tric Company. $1,000,000. 


CRESSON, CAMBRIA COUNTY, PA— 
a A County Telephone Company. $50,- 


MORRIS, MINN.—Stevens County Tele- 
phone Company. $10,000. Incorporators: 
C. R. C. Johnson, H. L. Hurlburt and others. 


BINGHAMTON, N. Y.—Broome County 
Electric Company. $100,000. Directors: 
N fi Sands and D. R. Buckley, of Unadilla, 


PADUCAH, KY.—Paducah Gas and Elec- 
tric Company. $125,000. Incorporators: 
ee E. Noss, of Paducah; F. A. Lane and 
others. 


TRENTON, N. J.—American Telegraphine 
Company. $10,000. To construct and oper- 
ate telegraph lines. Incorporators: Frank 
A. Briggs, Trenton, N. J.; E. W. Creecy, 
Washington, D. C., and others. 


GLOVERSVILLE, N. Y.—The Mohawk 
Valley Power Company. $5,000. To sell 
power in all the countries along the Mohawk 
Valley. Directors: Peter E. Garrison, Will- 
fam H. H. Dailey and others. 


CLIFTON, ARIZ.—Arizona & New Mexico 
Telegraph Company. $15,000. To build a 
telegraph and telephone line from Clifton to 
Lordsburg and Hachita, either with or with- 
out wires. Incorporators: Harwood J. Sim- 
mons, Alexander Veitch and others. 


MADISON, WIS.—Interurban Telephone 
Company. $200,000. To construct, operate 
and maintain a system of telephone lines 
and exchanges in Wisconsin, and which 
may be extended outside the state. Incor- 
porators: A. L. Hutchinson, H. B. Kepler 
and others. 


PLEASANTVILLE, N. Y.—Westchester 
Traction Company. $200,000. To build an 
electric road five miles long connecting the 
Ossining Electric Railway at the Methodist 
camp meeting ground with Pleasantville. 
Directors: Thomas F. Barrett, Harry M 
Shaw and others. 


CINCINNATI, OHIO—The Hamilton, 
Eaton & Richmond Traction Company. 
$200,000, to be increased to $750,000. This 
is the central division of the Cincinnati, 
Hamilton, Richmond & Muncie Traction 
Company. Mr. John J. Hall, of Dayton, 
Ohio, is the president. 


SENECA FALLS, N. Y.—Seneca Falls 
Home Telephone Company. $100,000. To 
operate in Seneca Falls, Tyre and Junius, 
Seneca County. Directors: Howard Hend- 
rickson, Albany; A. G. Lord, J. A. Drake, 
S. B. R. Rawson, F. H. Sudro, T. M. Brush, 
B. W. Martin and J. H. Griswold, of Elyria, 
Ohio. 


INDIANAPOLIS, IND.—Indianapolis, Shel- 
byville & Southeastern Traction Company. 
$600,000. To operate an electric line from 
Indianapolis to New Bethel by way of Acton 
Park. Directors: Ed. K. Adams, Thomas E. 
Goodrich, Charles M. Cooper, John R. Mes- 
sick, Albert DePrez, William N. Harding and 
Sherman P. Minear. 


LANSING, MICH.—Jackson & Ann Arbor 
Railway Company and Detroit & Ann Arbor 
Railway Company. Capital of each $100,000. 
The former proposes to build an electric line 
from Jackson to Ann Arbor, Mich., and the 
latter a line from Ann Arbor to Detroit, 
Mich. Incorporators: Worrall Wilson, Grass 
Lake, Mich.; Glenn D. Smith, Jackson, Mich., 
and others. 
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The collapse of the liquid air company 
which started under such well advertised 
auspices in New York a year or more ago 
will recall the warnings which have ap- 
peared in these columns regarding the at- 
tempt to capitalize the perpetual motion 
industry. Liquid air is a curious and in- 
teresting product of the physical labora- 
tory, and as such is entitled to recognition. 
It was demonstrated over and over again, 
during the days when the exploiting com- 
pany was selling its stock to gullible indi- 
viduals, that liquid air possessed no advan- 
tages either as a motive power or as a re- 
frigerant which could make it a possible 
competitor of other agencies. When its 
promoters made the astonishing claim that 
through the agency of this remarkable 
fluid perpetual motion and the generation 
of a continuous supply of energy were 
possible, the subject was promptly dropped 
from the consideration of the responsible 
press and only the fanatic few, ever look- 


ing for opportunities to make quick 
wealth, paid any attention to these claims. 
They have reaped the usual reward, and it 
is hoped that their experience may act as 
a deterrent to others in case a similar 
scheme is again floated. 


THE ELECTRIC STREET RAILWAY. 

The convention of the American Street 
Railway Association, which was held last 
weck in New York, brought out in strong 
relief some of the features of the modern 
street railroad. The convention and the 
exhibits connected with it formed an im- 
posing object lesson of the magnitude of 
the industry which has succeeded the om- 
nibus of our forefathers and the horse-car 
of our earlier recollections. | 

In one of the papers presented at the 
convention—that by Mr. Robert MeCul- 
loch, which is republished in another place 
in this issue—an entertaining history is 
given of the rise and development of the 
street railway in the United States. There 
is hardly any subject that is of more in- 
terest to the student of social conditions 
than the various determining causes which 
have led street railway enterprises to their 
present position of high prominence, and 
the curiously subtle reactions which have 
taken place between the conditions of 
municipal life in general and the means 
of city transit. 

It is fair to say that the real history of 
the street railroad as an important factor 
in municipal conditions begins fourteen 
years ago, with the first successful com- 
mercial application of electricity to the 
operation of street cars. The increas- 
ing size of cities and the consequent 
condensation of population in their 
busier parts caused, in the earlier 
decades of the past century, the in- 
troduction of omnibuses as convenient 
and cheap means of transit from place 
to place. The omnibus became the poor 
man’s vehicle and, as the poor man forms 
the numerical majority of the population, 
it became exceedingly popular; and its 
business so enlarged and increased that 
it was determined, some forty years ago, 
to try the experiment of operating omni- 
buses upon tram rails in order both to en- 
sure smooth traction and to permit greater 
loads to be hauled by the animals then 
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employed for traction purposes. Probably 
the earliest street railway was that laid 
by the late John Stephenson in the 
Fourth Avenue, New York city. Vehicles 
employed upon it were, to all intents and 
purposes, the omnibuses then in general 
use, Tunning on light metallic flanged 
wheels, and the track consisted of strap- 
iron laid on wooden stringers. It was an 
immediate and overwhelming success, and 
a considerable industry in the manufact- 
ure of street cars and the equipment of 
horse-car lines took its rise from this 
By the year 1887 
every place of any considerable size in 
the United States was supplied with one 
or more horse-car lines, while cities such 
as Boston, New York and Philadelphia 
had many miles of them. 

Just as the pressure of public necessity 
had caused the evolution of the strect 
car from the omnibus, so the increasing 
need for more rapid and efficient methods 
of transit compelled the search for a bet- 
ter motive power than the horse or the 
mule. In some suburban lines, at about 
this period, steam “dummy” locomotives 
were used, and a great number of tentative 
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experiments were made with a variety of 
motors, but none scemed to be entirely 
satisfactory except the moving cable run- 
ning in a conduit under the track. In 
certain cities this system was installed, 
and notwithstanding its enormous cost, 
high depreciation and exceedingly low 
efficiency, it earned money on lines where 
travel was dense. In a few years after the 
introduction of the cable system such 
cities as San Francisco, Chicago, Phila- 
delphia, Baltimore, St. Paul, New York 
and others had installed it and given the 
public in those places their first taste of 
the benefits of increased speed from 
mechanical traction. 

But, great as were the merits of the 
cable compared with the horse-car, its 
general extension was out of the question 
on account of the severe limits imposed 
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upon it by high cost, lack of flexibility 
and expense of operation. Something 
better was urgently demanded and was at 
last found in the electric motor. 

The history of the application of elec- 
tricity to strect railways is too familiar 
and too recent to need recounting here, 
but it is worth while to dwell upon certain 
features of the evolution of the modern 
street railway system as an indication of 
the tendencies which will control the 
future extension of similar lines. 

For city use—that is, for lines wholly 
within the corporate limits of cities—it 
seems safe to say that the modern electric 
car and its equipment have about reached 
the limit of their development. Speeds 
are as high as can be safely maintained 
in traveled streets, the cars are comfort- 
able to a degree that would have aston- 
ished the pioneers in street railroading, 
and the economy both of installation and 
operation of such lines has reached a point 
not very far from the probable limit im- 
posed by natural conditions. Methods of 
power generation and distribution have 
been perfected until their efficiency ap- 
proaches the absolute. The street railway 
motor has been standardized and has be- 
come one of the most reliable, simple and 
satisfactory pieces of machinery with 
Difficult 


and vexatious questions of track construc- 


which engineers are familiar. 


tion and of conduit construction have 
been satisfactorily solved, and the indus- 
try of operating street railroads in cities 
But the 
street railway in its extension beyond 
cities and into rural districts has under- 


has become entirely stable. 


gone a transformation which appears to 
be simply an index of what may be ex- 
pected in its future development. 
Immediately upon the electrification of 
city lines came the natural extension of 
such lines into suburban districts and 
then, as the apparatus employed was per- 
fected, their further extension to neigh- 
boring towns, forming interurban lines 
as distinguished from those lying entirely 
within the confines of a single municipal- 
ity. The gencral progress of electrical en- 
gineering made the length of line that 
could be satisfactorily operated from a 
single station greater and greater, until 
lines were built of such respectable extent 
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as to rival steam railways of moderate 
length. The extraordinary flexibility and 
cheapness of electric railway construction 
led to the building of a network of lines 
which, in the last ten years, has spread 
itself over certain parts of the United 
States until it rivals in extent the steam 
railway systems and has built up a new 
source of prosperity in the short-haul, pas- 
senger-carrying business. 

At first such interurban lines were 
constructed somewhat after the man- 
of the light 
tracks and operating cars of the same 


ner city lines, using 
gencral pattern as those used in cities, 
Which themselves were simply an evolu- 
tion of the horse-car of a previous 
decade. But it was soon found that the 
conditions of cross-country railroading 
demanded, in the first place, better tracks, 
and, in the second, larger cars and higher 
speeds. As a consequence there are being 
built to-day large numbers of such rail- 
ways which compare in all respects with 
the standard steam railroad construction, 
and upon which cars of large size and 
great weight are operated at higher speeds 
than were customary on steam railroads a 
generation ago. And to this extension 
there appears to be no limit placed by 
the engineering conditions entering into 
the problem presented. 

Many electrical engineers have looked 
and longed for the time when electrical 
equipment would replace the steam loco- 
motive in a large degree upon main line 
railways. Under the pressure of neces- 
sity there has been constantly growing 
a network of light railways, gradually im- 
proving in character and becoming more 
and more like their rivals, the steam rail- 
roads, until to-day the question of electri- 
fication of the main line roads finds itself 
on the point of being solved, but in a way 
little thought of by those who originally 
considered the question. A new group of 
railways of a new kind has grown up, 
using electric traction and competing in 
the open market for business, both passen- 
ger and freight, with existing steam lines. 
How soon this competition will force the 
electrification of steam railroads, or 
whether the two types will remain co- 
existent with one another, dividing the 


general business of transportation in ac- 
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cordance with their respective facilities, 
is a question that can hardly be answered 
at this date; but no one fact is more cer- 
tain than that, just as the electric street 
railroad was developed out of the horse- 
car, which, in turn, was the evolution of 
the omnibus, so the high-speed, long-dis- 
tance electric railway is the goal to which 
the evolution of the electric street railway 
is tending. 


Few electricians realize how great is the 
demand for an electric lamp of moderate 
candle-power that can burn on low fre- 
It seems likely that, if the or- 
dinary incandescent lamp would work 


quency. 


satisfactorily on twenty-five cycles per 
second, that figure would become almost 
the standard of frequency for alternating- 
current distribution in a large majority 
As it is, the incandescent lamp 
has set the limit of frequency in many 


of cases. 


installations and caused a considerable 
sacrifice of convenience in other respects 
by its requirements concerning the peri- 
odicity of the current supplied for it. 
One of the principal advantages which 
may be claimed for the Nernst lamp and 
others of its class is that these translating 
devices will work satisfactorily on very 
low frequencies. Lamps of the ordinary 
type working at low voltage and low effi- 
ciency show no appreciable flutter at 
twenty-five cycles, but high-voltage lamps 
are practically impossible at this frequen- 
cy and some eyes are disturbed by them at 
The fact of its operation 
on low frequency is one that will doubt- 
less greatly assist the Nernst lamp in ‘se- 


thirty cycles. 


curing a commercial foothold. 


Few realize what gigantic proportions 
the construction of electric railways in 
the United States has now reached. Dur- 
ing the last twelve years, twenty-one thou- 
sand miles of electrically operated rail- 
ways have been completed in the United 
States alone—enough to extend nearly 
around the earth. For this work nearly 
a billion of dollars has been expended, 
which shows to what astonishing limits 
this application of electricity has been 
carried. And it should be remembered 
that this is only the beginning of an indus- 
trial development scarcely yet out of the 
swaddling clothes of its infancy. 
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AUTOMATIC TELEPHONE EXCHANGES. 

Occasion was taken in these columns 
some weeks ago to refer to the fact, long 
known among telephone men, that most 
of the trouble incident to the operation 
of telephone exchanges is due to the care- 
lessness of the public and their lack of 
cooperation with the exchange force to 
produce the best results. If one calls 
for a telephone connection in the aver- 
age exchange and does not get it with- 
in a few seconds his wrath is gen- 
erally directed toward the exchange 
management, whereas the person called 
may have neglected to answer his call 
promptly and be really responsible for 
the delay. The neglect of this important 
matter—the prompt answering of tele- 
phone calls—fairly lies at the bottom of 
a great deal of the criticism which has 
been directed in the press and generally 
toward telephone exchange management. 

Of late years there has been consider- 
able work in the direction of establishing 
automatic telephone exchanges, in which 
the functions of the operator are entirely 
suppressed, the publie themselves being 
their own operators through the agency 
of certain automatic apparatus grouped 
at a central point. It will be very inter- 
esting in noting the extension of such sys- 
tems to observe their effect upon the pub- 
lic mind and temper. With automatic 
apparatus each person perfects his own 
call and is certain of the moment at which 
the called subscriber’s bell rings. The 
automatic exchange, being simply a collec- 
tion of obedient and instantancously act- 
ing machinery, enjoys the same immunity 
that is supposed to protect corporations 
who have “neither souls to damn nor bod- 
les to kick.” In such exchanges, there- 
fore, delays in obtaining through connec- 
tions will be promptly ascribed to their 
real causes. 

Seriously speaking, the automatic sys- 
tem, assuming that such a system can be 
made entirely satisfactory in the matter 
of giving through connections or indica- 
tions of busy line, possesses certain very 
important advantages over any exchange 
in which there is the human element. 
For one thing, communications through 
it are absolutely private; in the second 
place its educational effect upon users of 
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the telephone will doubtless greatly quick- 
en and improve the service, and in the 
third place, the publie morals will cer. 
tainly be bettered by a system which 
brings home to every man his own mis- 
take in getting the right connection. 
There has been far too much abuse heaped 
upon the telephone operator. It will be 
very interesting to see what will be said of 
telephone operators which are partly me- 
chanical and which are controlled by the 
subscribers themselves. 

A WORD TO THE ARCHITECT. 

In these days, when practically every 
building of any pretensions whatever that 
is erected is wired during its construction 
for electric lights, it is well to note that 
one of the most essential conveniences of 
electric lighting is an abundance of out- 
lets. While the electric light 1s superior 
to gas and other Uluminants in very many 
respects, one of its most marked conven- 
lences is its instantaneous radiance at 
the touch of a switch, no matches or other 
auxiliaries being requisite to illuminate it. 
This convenience, however, is in a large 
measure lost when a building is so wired 
that only a limited number of lamps are 
available and where dark corners and 
rooms exist in which it is necessary, when 
a light is wanted, to carry one in the hand 
or else use the objectionable match. The 
average residence which is wired for elec- 
tric light often has large closets, perhaps 
unfinished attic rooms, spaces in the cel- 
lar, ete., where there is no outlet for the 
electric wiring, and in which once in a 
while a light is needed. When the light 
is needed in such places it is gencrally 
needed very much, and there is no re- 
source left to the householder but the em- 
ployment of the candle, kerosene lamp or 
match, as the case may be, all of which are 
distinctly dangcrous, especially in such 
places. In the construction of a house the 
wiring is not a large item of expense, and 
the addition of sufficient outlets in places 
such as are mentioned above would add 
so little to the cost as to be entirely in- 
considerable. At the same time, the pres- 
ence of electric lamps in such dark cor- 
ners would be an element of insurance 
against fire of considerable importance, 
and a convenience which every house- 
holder would highly appreciate. It goes 
without saying that it would add nothing 
to the cost of lighting, because such lights 
are used only rarely and occasionally. 
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The subject is one that is well worth the 
attention of builders and architects, as 
well as of those who are planning the erec- 
tion of buildings. 


It is hard to realize how dependent we 
all are upon one or the other of the 
numerous applications of electricity. If, 
however, we could imagine all of the elec- 
trical services of a great city lke New 
York suddenly to stop the condition into 
which the inhabitants would be instantly 
thrown would be as serious as it would be 
laughable. In New York, for example, 
the occasional horse-car line would be the 
only means of transit in operation except 
the steam elevated trains, and there would 
be an outpouring of people from cellars 
and inside rooms where artificial day- 
light of the electrical variety is the 
only sort known. The business world 
would come to a sudden and violent 
stop because of the cessation of the 
telephone and the exchanges would go into 
wild panic through the stoppage of their 
telegraph and telephone facilities. A con- 
flagration might break out and sweep a 
large section of the city before news of it 
could reach the department by messengers 
on foot or in the horse-car. A practical 
paralysis would seize the community and 
would precipitate practically a state of 
anarchy. It is only by trying some such 
picture as this that we can begin to un- 
derstand the enormous importance of the 
electrical service of a metropolitan com- 
inunity and the important part that elec- 
tricity plays in the daily life of the people. 
It is no exaggeration to say that a stop- 
page of the electrical services of New York 
for ten minutes would be a serious and 
far-reaching calamity. 


-—————— 


It is gratifying to notice that the gen- 
eral business conditions of the country are 
superb and that every indication still 
points to a eontinuance of the extraordi- 
nary prosperity which has marked the last 
two vears. Matters in the business world 
in general have been moving somewhat 
slowly for a month or more on account of 
the prolonged heat of the summer season 
and the natural unsettlement and grief 
of the community at the assassination of 
President McKinley. Now that the fall 
weather has set in and the community has 
had time to recover from the shock of the 
great calamity a vigorous resumption of 
business is noticeable on all sides and every 
indication leads to the belief that the 
winter of 1901-1902 will be one of the 
most active and successful seasons that has 
ever been known, both in the electrical 
trades and in general. 
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Science 
Brevities 


Metallic Niobium — Moissan has lately 
obtained this hitherto little known metal 
in considerable quantity by means of the 
electrie furnace, from American columbite 
or niobite, a mineral containing niobic 
and tantalic acids, says a British contem- 
porary. The metals are reduced together 
by carbon, dissolved and the niobic acid 
separated as a snow white powder, which is 
again reduced by carbon with a current of 
600 amperes at 50 volts into an ingot con- 
taining two or three per cent carbon, but 
otherwise pure. It scratches glass and 
quartz, is infusible in the oxyhydrogen 
flame, but melts easily in the electric fur- 
nace, does not decompose water at a red 
heat, is almost unattacked by acids, but 
dissolves in mixed nitric and hydro- 
fluoric. Chlorine, bromine and fluorine 
form haloid salts like the chlorine, NbC\,. 
Powdered nobium, when heated, burns 
brilliantly in oxygen and combines with 
nitrogen. It does not readily form al- 
loys. Several other reactions indicate re- 
lationship to boron and silicon. 


New Accumulators—Some descriptions 
of new accumulators are given in L'Eclair- 
age Electrique and digested in a London 
contemporary. The Loppé-Morin, Eng- 
lish patent 20,110, September, 1900, has 
thin lead plates perforated and pasted in 
a peculiar manner to allow of free circula- 
tion of the electrolyte. The Lugard 
(22,143, October, 1900) retains the per- 
oxide of lead by strong ribs on the plates. 
Wiegand’s arrangement (10,318, August, 
1900) is a species of Volta’s pile of super- 
imposed basins with red lead as the 
positive and litharge as the negative face, 
with asbestos cloth and a layer of carbon, 
charged with a liquid electrolyte; the 
basins are insulated from one another 
by a non-conducting liquid. McRac’s 
(13,095, October, 1900) is a lead grid 
strengthened by enclosed bars of copper 
or aluminum which also furnish better 
connection. Bowker (15,710, October, 
1900) has an electrode in the shape of a 
rectangular lead box enclosing a perfor- 
ated plate charged with the active ma- 
terial. In Goldstein’s patent (17,410, 
June, 1900) the transverse section of the 
metal ribs of the positive electrode is in 
the form of a cross filled in with the 
charging substance so as to make square 
bars. Von Seineff, Berlin, Eng. patent 
12,531, 1900: positive electrode for ac- 
cumulators. The support consists of lead 
plates placed crosswise or radially and 
having their interspaces filled with active 
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materials, the flat sides of the lead plates 
having longitudinal ribs “in such a man- 
ner that in cross-section the electrode 
frame has approximately the shape of 
branches of fir placed crosswise for giving 
the electrode support a large surface 
while using the smallest possible amount 
of material and for providing cqual 
supply of current.” W. B. Bary’s system 
realizes a very large active surface by 
stamping rings of lead 0.5 millimetre in 
thickness, curved into a gutter form, 
stacking them over one another at one 
millimetre distance, and soldering to lon- 
gitudinal ribs. It is said to be difficult 
to maintain regular intervals between the 
poles. A table of the efficiencies of this 
system under different conditions is giv- 
en, and an article by E. Abel on the the- 
ory of the accumulator battery. 


Conductivity of Solution in Liquefied 
Ammonia—That liquefied ammonia gas, 
NH,, and some other liqueficd gases, 
such as cyanogen, while comparatively in- 
ert at the low temperature in ordinary 
chemical reactions, possessed remarkable 
solvent powers on elements and salts, was 
discovered many years ago by Gore, who 
suggested that these liquids, notably the 
blue solutions of the alkali metals, Na and 
K, in NH,, ought to exhibit significant 
electrical and chemical properties, which 
might be of economic use, says Light- 
ning. E. Legrand (Éclair. Electrique, 
xxvi, 88) has recorded the results of 
a number of experiments on these so- 
lutions. He comes to the unexpected 
conclusion that the conduction with 
the solutions of metallic sodium in lique- 
fied ammonia is probably electrolytic, 
since, although the current passes without 
any marked deposition on the electrodes, 
without liberation of gas, and with only 
slight signs of polarization, yet the con- 
ductivity increases with the temperature. 
He has also determined the conductivi- 
ties of a number of chlorides, iodides, 
nitrates and other salts in solution in 
NH,, by passing a current in series with 
a megohm resistance, and comparing the 
P.D. at the terminals of the resistance 
with that near the electrodes. The re- 
sistances showed positive temperature co- 
efficients similar to those with aqueous 
solutions at 51 degrees centigrade. The 
molecular conductivities did not tend to 
reach a limiting value with increase of 
dilution, and could not be expressed as 
the sum of the conductivities of two ions. 
The conductivity of mixtures of NH, 
and water at — 30 degrees centigrade were 
also determined. 


Hertzian Waves in Thunder-storms —The 
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influence which thunder-storms exercise 
at a distance of thousands of miles upon 
persons affected by certain nervous dis- 
eases, long before any physical instru- 
ment announces an atmospheric disturb- 
ance, suggested to F. Larroque that 
Hertzian waves emitted by thunder-storms 
might possibly be propagated over enor- 
mous distances through the middle and 
higher atmosphere by means of something 
corresponding to relays. He, therefore, 
constructed an elementary kind of “re- 
ceiver” in the shape of a horizontal plate 
of zinc, forty cm. in diameter, earthed 
by a thin copper wire containing a spark- 
gap in a dark cellar. During the great 
atmospheric disturbances of June, 1901, 
several series of nocturnal observations 
were made, the results of which have 
been published in the Comptes Rendus 
and digested in E. E. Fournier D’Albe’s 
abstracts. One of them coincided with 
the blizzard in the Grampians, and the 
other was carried out during a thunder- 
storm which, in the night of June 18, 
was visible over Corsica from the Départe- 
ment des Alpes Maritimes. In both cases 
the sky was serene at the place of observa- 
tion. The author points out the great 
importance which this kind of meteor- 
ology may acquire, without, however, 
venturing an explanation of the actual 
transmission of Hertzian waves over the 
enormous distances specified. 


The Effect of Amalgamated Gases on 
Resistance— A communication from Will- 
iam Rollins on this subject has been pub- 
lished in the American Journal of Science. 
As the result of experiments with X-light 
tubes, I concluded that we depend on 
gases amalgamated with the terminals 
of a vacuum tube for an efficient cath- 
ode stream for producing X-light. It, 
therefore, seems desirable to see if the 
partial removal of these gases would in 
any way change the resistance of the 
metal forming the terminals. Spiral ter- 
minals were made, the ends of each spiral 
being brought to the outside of the tube 
so that a current could be sent through 
the spirals before the X-hght tube was 
pumped and after as much gas as possi- 
ble had been removed from the metal by 
heat, electricity and pumping. Mr. Oel- 
ling and Mr. Heinze constructed the tubes 
and made the tests during the summer 
of 1900. They reported that the resist- 
ance of a wire was increased by removing 
the amalgamated gases. In one experi- 
ment the resistance of the wire forming 
a spiral terminal in an X-light tube was 
0.068 of an ohm before and 0.080 after. 
The instruments for making the experi- 
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ments were not of a high grade. On this 
account the results were not reported, as 
I hoped to repeat the experiments with 
better apparatus and with terminals made 
of all the common metals. As this oppor- 
tunity has not come, I now report the ex- 
periments that some one better equipped 
may extend them. 

Induced Radio-Activity Produced by 
Salts of Radium —An interesting series of 
experiments has been made by P. Curie 
and A. Debierne, an account of which 
has been published in the Comptes Rendus 
and abstracted in the American Journal of 
Science. These experiments show that 
radio-activity is transmitted in the air 
through short distances and induces activ- 
ity in other substances. This induced 
activity is much more intense when it is 
produced in completely closed vessels 
than when the action takes place in the 
open air. A radiferous substance was 
placed in a small open bulb in a closed 
vessel, and plates of various substances 
(lead, copper, aluminum, glass, ebonite, 
card, paraffin, all of which appear to be 
acted on in about the same manner) were 
placed in various positions in the vessel, 
and in all positions, even behind a lead 
screen, they became active to about the 
same extent after a day’s exposure, pro- 
vided that the air of the vessel had free 
access to their surfaces. A plate resting 
on the bottom of the vessel became active 
only on its exposed surface. With verv 
active barium chloride (radium), plates 
exposed for several days in this way at- 
tained an activity 8,000 times greater 
than a plate of metallic uranium of the 
same dimensions. When exposed to the 
free air, the plates lose the greater part 
of their activity in a day, but the activity 
disappears much more slowly when the 
plates are left in a closed vessel after the 
active substance has been removed. If 
the experiment is made with the bulb 
containing the active substance com- 
pletely closed, no induced activity is ob- 


- tained. Other experiments showed that 


this induction is rapidly carried through 
capillary tubes connecting small closed 
spaces. It was found that the action is 
progressive, finally reaching a limit which 
depends upon the activity of the active 
body. The action is more rapid the 
smaller the vessel containing the bodies. 
These phenomena have been observed 
with various salts of active barium, such 
as the chloride, sulphate and carbonate. 
Salts of actinium also produce induced 
activity, but, on the other hand, salts of 
polonium, even when very active, produce 
no such effect The authors believe that 
this circumstance may have a connection 
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with the fact that polonium does not 
emit rays that are deviated by the mag- 
netic field. In a subsequent communi- 
cation the same authors state that 
water can be rendered radio-active 
either by distilling it from a solution 
of radium chloride in an air-tight 
vessel, by placing a dish of water in 
a closed space containing a solution of 
radium salt or also by enclosing a solution 
of a radium salt in a hermetically closed 
celluloid capsule and plunging the latter 
into distilled water in a closed vessel. In the 
last case, no trace of the salt passes into 
the water, but the activity of the solution 
is to a great extent communicated to it. 
This induced activity can not be trans- 
mitted by air through a wall of dry cellu- 
loid, but it passes easily if the wall is wet 
with a drop of water. Water can be ren- 
dered very strongly active, but when kept 
in a sealed tube it loses the greater part 
of its activity in a few days. When kept 
in an open vessel the water loses its activ- 
ity much more rapidly, the loss being the 
more rapid the greater the surface ex- 
posed to the air. Solutions of radium 
salts in open vessels behave in the same 
way as the water just mentioned, but in 
this case the loss of activity is not abso- 
lute, for if such a solution is put into a 
sealed tube it gradually acquires its origi- 
nal activity in the course of ten days or so. 
The authors look upon radio-activity as 
being analogous to heat in being dissi- 
pated by radiation and by conduction. In 
the latter case it passes through gases and 
liquids, but not through solids. If a 
solid radio-active bodv is left free to the 
air, its activity does not diminish sensibly, 
and the authors have shown that a solu- 
tion of a salt produces much more intense 
phenomena of induced radio-activity 
(twenty times greater) than the solid salt 
itself. When the salt has been in solution 
several days, the radio-active energy is 
divided between the salt and the water, 
and if the latter be then distilled off, it 
contains a great part of the activity, while 
the solid salt is much less active (ten or 
fifteen times, for example) than before 
solution. When left to itself the solid 
salt regains, little by little, its original 
activity. The communication of the ac- 
tivity of a radium salt to its water of so- 
lution is very slow, and equilibrium is 
obtained only after about ten days. 

A New Alloy —Magnalium—Magnalium is 
an alloy of magnesium and aluminun, 
specific gravity between 2 and 3, melting 
point 600 to 700 degrees centigrade. When 
increasing quantitics of magnesium are 
added to aluminum, the resulting product 
gradually changes from the comparatively 
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soft and unworkable metal to a harder and 
harder metal, and with the quantities of 
magnesium varying from five to thirty per 
cent, the alloy is similar in qualities to 
brass and bronze. When the proportion of 
magnesium is increased to fifty per cent, 
the alloy ceases to be useful for mechani- 
cal purposes, but is then capable of taking 
a high polish, and is eminently suitable 
for optical use. At above fifty per cent mag- 
nesium, the alloy approaches in properties 
to magnesium, and loses its hardness. As 
regards durability, the alloy containing 
from tweny-five to thirty per cent of 
magnesium is somewhat superior to 
aluminum, and retains a bright polish 
for a great length of time. Mag- 
nalium may be coined easily, being 
much superior to aluminum in this 
respect, and almost approaching nickel. 
Screws and nuts can be made of it, which 
is not the case with aluminum. The ten- 
sile strength of plates containing five per 
cent magnesium is about thirteen tons 
per square inch. 

Electrolytic Chromium—With a divided 
cell containing a chromic salt at the cath- 
ode and an acid or saline solution at the 
anode, good deposits of chromium can be 
obtained on a carbon cathode, or on plati- 
num, brass, lead, ete., according to the 
experiments of Neumann, which were pub- 
lished in Zeitschrift fiir Elektrochemie, 
and abstracted in a London journal. With 
chromic chloride solutions containing 10 
per cent Cr, a current density per square 
decimetre of 0.9 ampere gave only oxide, 
1.8 to 7.2 amperes gave oxide and metal, 
9 to 18 gave pure metal, in the latter case 
mostly crystalline, with a current efficiency 
in densities 9 and upward of about 38 
per cent. Increase of temperature hardly 
affects the current efficiency, but above 50 
degrees centigrade the metal deposits as a 
black powder. A strength of 16 per cent 
Cr in the solution gives a yield of 57 per 
cent, increased to 89.5 by altering the 
anode solution. With chromic sul- 
phate the best conditions are 6.5 to 8.5 
per cent Cr and 13 to 23 amperes per 
square decimetre, giving 84.6 to 86 per 
cent efficiency. Acetate does not work 
well. The deposits are bright gray and 
lustrous, but have a tendency to peel off, 
due to films of oxide. They are hard and 
brittle and very pure, containing only 0.1 
to 0.2 per cent of iron, and, like ordinary 
chromium, occur both in active and pass- 
ive states. The decomposition potential 
in chromic sulphate of five times normal 
strength is 1.898 volts, in the chloride 8 
times normal 1.685 volts, but it is neces- 
sary to use at least double this electro- 
motive force. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIMS—XLVI. 


BY W. ELWELL GOLDSBOROUGH. 


Reviewing Fig. 114, which shows only 
the final vectors of Fig. 113, we find that 
even under the conditions of commercial 
working, a two-phase, three-wire system 
does not produce entirely balanced condi- 
tions in receiving circuits, however care- 
fully a system may have been laid out to 
secure this end. Although the generator 
electro-motive forces are equal and differ 
in phase by an angle of exactly 90 degrees, 
Fig. 114 shows that the receiver impressed 
electro-motive forces OA, and OA, are not 
equal and differ by an angle that is 
greater than 90 degrees. Further than 
this, the receiver currents OB, and OB, 
are not equal, and their phase difference 
is also greater than 90 degrees. 

The current flowing in the common 
return circuit O'O is, in this case, much 
greater than that shown in the explana- 
tory diagram of Fig. 102, and, therefore, 
represents in its magnitude a current 
approximately equal to the square root of 
the sum of the squares of the currents in 
the outside lines. In ordinary commer- 
cial practice, it is common to assume that 
the current flowing in the common return 
on a two-phase, three-wire system is equal 
to the square root of the sum of the 
squares of the two outside line currents, 
on the assumption that the outside cur- 
rents differ in phase by exactly 90 degrees. 
Fig. 114 shows, however, that this condi- 
tion can never be exactly attained in 
practice, as the outside line currents do 
not differ exactly by 90 degrees, and are, 
moreover, not equal in value to the cur- 
rent vectors, of which the current in the 
common return wire is the resultant. A 
careful inspection of Fig. 113 shows that 
O'B, is the resultant of the vectors O'B,' 
and O'B,"!, which are at right angles to 
one another and which, moreover, are 
equal in value. Now, were it possible to 
eliminate the two small currents O'B,' and 
O'B,'", the vector OB, of Fig. 114 would 
reduce to the vector O'B,' of Fig. 113 and 
the vector OB, of Fig. 114 would reduce 


to the vector O'B," of Fig. 113. In this 
event, therefore, OR,, the current flowing 
in O'O, would accurately represent the 
square root of the sum of the squares of 
the two outside circuits. Now, as the 
line losses in the distributing lines are 
reduced, the apparent resistances of the 
receiving circuits become greater and 
greater relatively to the resistances of the 
lines; consequently, as the Hne losses 
become smaller, the vectors O'R, and 
QO'B diminish in length, since, rela- 
tively to the resistance of the circuit O'O 


of the parallel circuits in the initial dia- 
gram of Fig. 112, the resistances of the 
series circuits O'A,A,O and O’A,A,0 in- 
crease as the resistances of the line cir- 
cuits A,A, O'O and A,A, are reduced. 
We find, then, that in practice, where 
line losses are kept down to within five or 
ten per cent of the total power delivered 
by the generator, the distributing two- 
phase, three-wire system is practically a 
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be assumed to be balanced. 
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that, while in reality, two-phase, three- 
wire systems can never be entirely bal- 
anced, they, nevertheless, in so far as all 
practical requirements are concerned, 
constitute systems of working which may 
In general 


commercial working, therefore, the fol- 
lowing rule applies, to wit: The current 
flowing in a common return of a two- 
phase, three-wire system is equal to the 


Bi 
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balanced system. Under these conditions, 
the point A, approaches nearer to the 
point A’, the point A, approaches nearer 
the point A’, and O more nearly coin- 
cides with O'; consequently, as the line 
losses are reduced, OA, approaches O'A! 
both in value and phase position as a 
limit, and OA, approaches O'A! both in 
value and phase position as a limit. 
Theoretically, therefore, when the line 
resistances become negligible, OA, and 
O'A! will coincide, and OA, and O’A™ 
will coincide. 

Further than this, in practice it is 
customary to make the cross-section of 
the common return circuit O'O greater 
than the cross-section of either of the 
outside lines. Consequently, the total 
impedance of this circuit will be less than 
the impedance of either of the outside 
lines, with the result that the point O 
will be drawn toward the point O’. This 
has the effect of bringing OA, more nearly 
parallel to OA), and OA, more nearly 
parallel to O' AE 

This discussion has disclosed the fact 


square root of the mean square of the 

currents flowing in the outside lines. 

TREATMENT OF COMMERCIAL, THREE- 
WIRE DISTRIBUTING SYSTEMS. 

In the practical distribution of electri- 
cal energy by means of three-phase cur- 
rents, there are two prominent systems of 
connections. One of these, that shown in 
Fig. 116, is technically known as the 
star connected system. The three re- 
ceiving circuits, OA,, OA, and OA,, have 
their inner leads connected together, and 
their outer leads connected directly to 
supply mains, A,A, A,A; and A;Ag,, re- 
spectively. To all intents and purposes, 
this system is identical with that already 
discussed in connection with Fig. 104. 
In Fig. 116, a diagrammatical modifica- 
tion is made by arranging the three 
receiving circuits in star form and 
separating the line impedances from the 
receiver impedances. The dotted connec- 
tion shown in Fig. 116 between the 
points O' and O is one which is some- 
times used, and is known as the neutral 
wire. When a star connected system is 
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perfectly balanced, there will be zero 
difference of potential between the points 
O' and O. This fact has been already 
pointed out in the discussion of Fig. 104, 
p. 149, where it was shown that, under 
perfectly balanced conditions, the vector 
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centres O’ and O of Fig. 109, p. 207, 
coincide (as in Fig. 110, p. 239). 

In case a star connected system is un- 
balanced, the neutral connection is no 
longer inert, but is influenced by an im- 
pressed electro-motive force having a 
value equal to the vector distance be- 
tween the points O' and O of the phase 
diagram of Fig. 109. As soon as the 
neutral circuit of an unbalanced three- 
phase system is closed, the flow of cur- 
rent in the neutral circuit tends to bring 
the points O' and O to the same potential. 
In other words, the neutral wire plays the 
part of a bipass for the excess current in the 
most heavily loaded of the three arms, 
and thereby, by bringing the points O 
and O cf Fig. 109 closer together, causes 
a more even distribution of potential over 
the system. The neutral wire is then an 
important factor in three-phase work, 
where the conditions, which are locally 
imposed, make it relatively impossible to 
maintain a well balanced distribution 
system. 

In Fig. 117 is diagrammatically shown 
what is commonly known as a mesh con- 
nected, three-phase system. Here the 
terminal leads of each of the receiving 
elements are connected directly to the 
distributing lines. The three-phase mesh 
diagram gives us a ¢triangular arrange- 
ment of the receiver circuits, and im- 
presses at the terminals of each of the re- 
ceiver circuits an electro-motive force equal 
to the potential between the distribution 
lines; in other words, it impresses upon 
the receivers electro-motive forces repre- 
sented (for instance, in Fig. 109) by the 
vector distances A'A!!, AMA and AMAT, 

In a mesh system of connections it is 
impossible to make use of such a neutral 
circuit as that shown in Fig. 116. Further- 
more, the mesh connection results in a 
greater potential being maintained at the 
terminals of the receivers than is main- 
tained in a star connected system where 
the potential between the outside mains 
is the same for both. If we assume that, 
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in Figs. 116 and 117, the generator elec- 
tro-motive forces are all equal and that 
the line constants are also all equal, when 
a given amount cf energy is being dis- 
tributed at a given power factor, the 
potential between the points A; and A, of 
Fig. 116 will equal the potential between 
the terminal points A, and A, of Fig. 117, 
and this equality will also exist among 
the pressures between the two remaining 
sets of terminals. This makes it ap- 
parent that it is possible to replace a star 
connected system of receivers by an 
equivalent mesh connected system. This 
is a consideration which must be kept in 
mind, as it is often a potent factor in the 
arrangement of complex three-phase sys- 
tems. 

It is not necessary that a perfect balance 
should be maintained, as has just been 
implied, in order that the substitution of 
a mesh connected set of receivers for a 
star connected set of receivers can be 


made. That this is true is evidenced by 
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the phase diagram presented in Fig. 118. 
Here the vector OA, represents the 
potential impressed upon the circuit OA, 
of Fig. 116, the vector OA; , the poten- 
tial impressed upon the circuit OA, and 
the vector OA, , the potential impressed 
upon the circuit O.A,. 
Now. in the circuit OA, 
r, = 20.2 and x, = 11.6. 
In the circuit OA, 
r, = 22.4 and -r, = 6.5. 
In the circuit OA, 
r, = 16.5 and s, = 7.7. 

Further, the potential impressed on the 
circuit OA, is 1,050 volts ; on the circuit 
OA;, 1,100, and on the circuit OA,, 1,000 
volts. We will therefore have 45 amperes 
flowing in the circuit OA,, which lags 30 
degrees behind the electro-motive force 
OA, 

In the circuit OA; a current of 47 am- 
peres will flow, and lag 16° behind the 
vector OA; s. 

And, in the last circuit, a current of 
55 amperes will flow, which will lag 15° 
behind the impressed  electro-motive 
force OA, 4. 

From this diagram we sce, therefore, 
that the following amounts of power are 
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delivered to the several ‘‘star” receiving 
circuits : 

OA, receives 4,090 watts. 

OA, receives 4,949 watts, and 

OA, receives 5,028 watts. 


. This makes a total of 14,067 watts. 


Now, in the case of the mesh connected 
receivers in the circuit 


A-A, 7;=15 ohms and r,=31.5 ohms. 
In A,A;, 7,=69.8 ohms and x,= 20.4 ohms. 
In A, Ag, 7,=56.7 ohms and z,=17.1 ohms. 


More than this, by measuring off the 
potential differences, we find that 
HHA volts are impressed on the circuit 
T4299 
1,862 volts are impressed on the circuit 
A,A,, and 
1,813 volts are impressed on the circuit 
giige 
Therefore, 
acurrent of 29.6 amperes flows through 
the circuit A,A, and lags 31.7° be- 
hind the vector A, _,A, 4; 
26.4 amperes flows in the circuit A,A,, 
and lags 22.9° behind the vector 
A; ,A,,3 and r 
30.6 amperes flows in the circuit A,A,, and 
lags 16.9° behind the vector A, As ;. 
Therefore, 


the circuit A,A, receives 4,470 watts, 
the circuit A,A, receives 4,222 watts, and 
the circuit A,A, receives 5,314 watts, 
which is a total of 14,006 watts. 


In other words, the mesh connected sys- 
tem of receivers absorbs the same amount 
of power as the star connected system of 
receivers, and it is equivalent in every re- 
spect, since the electro-motive forces im- 
pressed at the terminals of the mesh con- 
nected circuits are equal to the vector 
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resultants of the electro-motive forces 
impressed at the terminals of the star 
connected circuits, and the currents flow- 
ing in the mesh connected circuits are the 
vector resultants of the currents flowing 
in the star connected circuits. That these 
statements are exact, the electro-motive- 
force vectors already discussed plainly 
show, in-so-far as the electro-motive forces 
are concerned ; and the small vector dia- 
gram OB,B,’ proves the statement as re- 

ards the current vectors. In this diagram 

Bo is equal and parallel to OB, and 
B,'0 is equal to OB;. Further, B,O’ is 
equal and parallel to A, ,B,, 00’ is equal 
and parallel to A, sB, and B,’O’ is equal 
and parallel to A,_,B,. 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—Il. 


BY LEWIS B. STILLWELL. 


As regards the frequency chosen, viz., 
25 cycles per second, experience since 1893 
has demonstrated the wisdom of its sclec- 
tion. This frequency is to-day more gen- 
erally used in America in electrical dis- 
tribution for power purposes than any 
other. Personally, I consider 30 cycles 
preferable, but at Niagara it was not possi- 
ble to adopt this frequency for the reason 
that the speed of the turbines had been 
fixed at 250 revolutions per minute before 
the question of frequency was scriously 
considered. A 16-pole dynamo at 200 
revolutions per minute will produce thirty- 
three and one-third cycles per second and 
a 12-pole dynamo 25 cycles per second. 
There were difficulties in the way of wind- 
ing a 14-pole machine for two phases, and 
after very careful consideration of the 
relative advantages of 25 cycles and thirty- 
three and one-third cycles the former was 
chosen. 

My principal reason for believing that 
a frequency of 30 cycles per second is pref- 
erable to 25 cycles per second is that 110- 
volt incandescent lamps of 16 candle- 
power or more, when supplied at that 
frequency from practically any commercial 
alternator, are free from any suspicion of 
fluctuation in candle-power due to reversal 
of current, while at 25 cycles such is not 
the case. At Niagara, the town of Echota 
is satisfactorily lighted by incandescent 
lamps using 25-cycle currents, but this re- 
sult is somewhat assisted by the fact that 
the potential wave of the Niagara alter- 
nators is flatter than a sine curve. A 
great deal depends upon the form of the 
electro-motive-force wave, although I do 
not remember having seen this point 
mentioned in any of the published dis- 
cussions of this subject. If the wave be 
pointed or peaked—. e., if the ratio of 
maximum to mean value of the electro- 
motive force during a half cycle materially 
exceeds the ratio of these quantities in a 
sine wave—incandescent lamps will show 
visible fluctuation at frequencies consid- 
erably higher than is the case if a flat- 
tened wave be used. Of course, a 110-volt 
lamp will show fluctuation under condi- 
tions when a 50-volt lamp will show none, 
and presumably 220-volt lamps are still 
more sensitive, although I have never 
tested this experimentally. I have found 
no reason, therefore, to modify the opinion 
first formed in 1890, that for plants in 
which the supply of power is the principal 
object, 30 cycles, which, with absolutely 
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satisfactory results, permits also direct 
supply of incandescent lamps, is the best 
frequency. 

The alternators were wound to deliver 
3,730 kilowatts at any desired potential 
not less than 2,000 volts and not exceed- 
ing 2,400 volts. My intention in thus de- 
fining the limits of working potential was 
to provide for drop in transmitting and 
distributing circuits using 2,000 voits as 
tke general potential delivered te users of 
the power and allowing in the generators 
for an increase of potential at terminals 
amounting to 20 per cent, which amount 
l considered might be necessary in under- 
taking very distant transmission at some 
future time. In some way which has 
never been clearly explained, the officers 
of the Cataract Construction Company ap- 
parently interpreted the phrase “from 
2,000 to 2,400 volts” to mean 2,200 volts, 
and the apparatus used by the first elec- 
trical tenant of the power company, viz., 
the Pittsburgh Reduction Company, which 
apparatus was supplied by the General 
Electric Company, was wound for 2,200 
volts. In this way, the delivered poten- 
tial at Niagara, and subsequently for rea- 
sons of uniformity in Buffalo, was fixed at 
2,200 volts. The reasons for choosing a 
potential of about 2,000 volts are irdi- 
cated by the following quotation from a 
letter which I wrote October 2, 1893: 

We should mount the fields of the gen- 
erators upon the extended turbine shafts 
and should wind the stationary armatures 
to deliver current at a potential of from 
2,000 to 2,400 volts. This potential is well 
adapted to your work in Cataract City. It 
is sufficiently high to secure good economy 
in the system of distribution, and it is not 
so high as to impose special difficulty and 
danger in the insulation of the circuits and 
the manipulation of the switching devices. 
Motors may be operated from circuits con- 
veying current at this potential without the 
use of step-down transformers. 

For transmission to Buffalo and other dis- 
tant points, we should advise a high po- 
tential, say 10,000 volts, obtained by step-up 
transformers. If possible, these transform- 
ers should be so designed and the units 
so selected as to permit an increase in po- 
tential of the long-distance transmission 
circuits, say to 20,000 volts, as soon as ex- 
perience gained in transmission at 10,000 
volts may indicate the practicability of in- 
sulating the circuits for the higher poten- 
tial. 

In our memoir of February 6, we recom- 
mended 800 volts for the potential in the dis- 
tributing circuits in the vicinity of the city 
of Niagara Falls. We were largely guided 
then, as now, by the consideration that the 
potential selected should be the highest 
which may be safely employed at the motors 
without the interposition of step-down trans- 
formers. We assumed, however, at that 
time that there would be a very large pro- 
portion of small motors, as is the case in the 
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hydrautic plant in Geneva, Switzerland, but 
we are now advised by your engineers that 
by far the larger part of the power called 
for in the vicinity of the Falls will be in 
units of not less than 25 horse-power. In 


such motors it will generally be safe to em- 
ploy 2,000 volts. 


As I have said, the alternating-current 
system rested, and still rests, upon the 
transformer, which, having no moving 
parts, yet enables us at will to transform 
from low potential to high potential and 
the reverse, utilizing extremely high and, 
therefore, economical potentials for trans- 
mitting power over long distances while 
employing moderate and easily handled 
potentials, both in the dynamos which pro- 
duce the electricity and in the motors and 
lamps which utilize it in markets perhaps 
many miles distant. 

The transformer of Gaulard, which was 
adapted to constant-current circuits, was 
brought to the United States by Westing- 
house, and was there primarily developed 
by Stanley and Shallenberger, who early 
perceived the much greater usefulness of 
closely regulating transformers adapted to 
constant-potential circuits, and turned 
their efforts in that direction. 


The polyphase motor, as invented by. 


Tesla, occupied no such place in practical 
engineering work in 1893 as it does to- 
day, and the same is true of the rotary 
converter. Tesla and Scott in America, 
and Debrovolski in Berlin, had been grad- 
ually improving the motor until at the 
time named it was really a practical and 
successful machine under certain condi- 
tions, but it had not been widely intro- 
duced into commercial use, and the en- 
thusiastic hopes aroused when the Tesla 
invention was first announced, in 1888, 
had not been realized by the public nor 
were its possibilities and limitations real- 
ized even by electrical engincers, except 
those who were actually in touch with the 
work of experimental development. 

That the Cataract Construction Com- 
pany displayed courage as well as good 
judgment in adopting alternating cur- 
rents in 1893, and that the subject of 
alternating-current motors was little un- 
derstood by engineers outside of certain 
factories at that time is well illustrated 
bv the fact that one of the consulting en- 
gineers of the Cataract Construction Com- 
pany, in a paper on “The Electric Trans- 
mission of Power from Niagara,” read be- 
fore the British Institution of Electrical 
Engineers, November 9, 1893, attaches 


great weight to the alleged possibility of 


converting continuous-current motors into 
synchronous alternating-current motors 
by the addition of rings. On page 503 of 


the Journal of that society, he says: 
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In concluding my remarks upon low fre- 
quency I must again repeat that, from a 
purely practical and commercial point of 
view, one of the great advantages lies in the 
fact that for any special purpose for which 
a motor is required any ordinary direct-cur- 
rent motor may be altered so as to act as a 
synchronizing alternating motor at a very 
small expenditure of time and money. 

The author apparently had in mind the 
use of an extremely low frequency, but the 
fact that he seriously believed in the possi- 
bility of converting into commercially 
effective alternating-current motors the 
general run of continuous-current motors 
is enough to indicate the vague 
ideas then generally prevalent 
with regard to alternating-cur- 
rent motors. 

As regards rotary converters, 
the function of which is the 
conversion of alternating cur- 
rents to continuous currents, 
thus rendering available for 
electrolytic work and for oper- 
ation of continuous-current 
motors power transmitted in 
the form of alternating cur- 
rents, even less was generally 
known. Schuckert exhibited 
small machines of this charac- 
ter at the Frankfort exposition 
in 1890, and in America, Brad- 
ley and others had been en- 
gaged with more or less success 
in developing commutating 
machines of various types. 
During the autumn of 1892 the 
Westinghouse company invited 
the Cataract Construction Com- 
pany to examine two 150-horse- 
power rotary converters, and on 
January 19, 1893, Dr. Cole- 
man Sellers and the late 
Professor Henry A. Rowland 


carefully 
tested these machines in Pittsburgh. The 
machines were simply two four-pole, con- 
tinuous-current, 500-volt generators fitted 


with ring collectors. Continuous current 
at 500 volts was delivered to the first ma- 
chine, which, operating as a rotary con- 
verter, delivered alternating current at 25 
cycles per second to a second machine, 
which, in turn, operating as a rotary con- 
verter, delivered a continuous current 
through a resistance. The energy supplied 
to the first machine and the energy deliv- 
ered by the second machine were measured 
and compared, the difference representing 
the sum of the losses in the two machines. 
The approximate efficiency of each ma- 
chine was calculated by dividing the out- 
put of the second machine by input of 
first machine and extracting the square 
root of the quotient. The efficiency thus 
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obtained for various outputs of the second 
machine was as follows: 


Output of Second 
Converter. 


20,560 watts. 
57,270 watts. 
117,970 watts. 

These results will compare favorably 
with those that are now obtained in ma- 
chines of similar output. 

In the autumn of 1892, as electrical en- 
gineer of the Westinghouse company, and 
in cooperation with Albert Schmid, O. F. 
Shallenberger, Charles F. Scott and B. F. 
Lamme, I planned an organization of 


Appruzximate Efficiency of 
Each Converter. 


78.9 per cent. 
90.0 per cent. 
91.5 per cent. 


M.G? 
paN 
eZ} 

R.T L.T 
x L L TAS 
I ==]! es 


ak Tah j 
ft l D 
aa, Y 

PEUN R.T- L.T? 


| J =a U É He Í | 


473 


verter, receiving alternating current and 
delivering continuous current for the oper- 
ation of a street railway; MG’, and MG?, 
rotary converters delivering continuous 
current, respectively, to electrolytic plants 
and to direct-current arc lamps; MM’, 
etc., polyphase alternating-current motors, 
and b b’, etc., step-down transformers sup- 
plying incandescent lamps. In the plant 
exhibited at Chicago, one 375-kilowatt, 
two-phase alternator; one 375-kilowatt 
rotary converter, delivering continuous 
current at 550 volts; one 60-horse-power 
synchronous motor and a number of 
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Fie. 1.—DIAGRAM OF ELECTRIC POWER TRANSMISSION. 


electrical apparatus to be exhibited at the 
World’s Fair, in Chicago, the following 
year for the purpose of illustrating the 
possibilities of electric power transmission. 
The apparatus was constructed and was 
shown in operation in Chicago from May 
to November, 1893. The Fig. 1, which is 
photographically reproduced from a de- 
scriptive publication which I prepared at 
that time, shows that this exhibit com- 
prised every essential feature which is to- 
day utilized by the plant of the Niagara 
Falls Power Company, except the two- 
phase three-phase connection of the trans- 
formers. In the diagram, A and B are 
alternators; D, the power-house switch- 
board; RT, RT’, etc., raising transform- 
ers; L, L’, ete., transmission circuits; LT, 
LT,’ etc., step-down transformers; F, the 
distributing switchboard in a substation ; 
MG, the motor-generator or rotary con- 
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smaller machines, including induction 
motors up to about 15 horse-power were 
shown. 

The frequency was 30 cycles per second, 
the transmission potential 10,000 volts. 
A 60-horse-power direct-current motor, 
using current from the rotary converter, 
was used to drive an Ingersoll-Sargent 
air compressor. The 60-horse-power syn- 
chronous motor was shown in operation. 
Incandescent lamps were supplied through 
transformers and arc lamps by continuous 
current obtained from a rotary converter. 

I deem it proper to make this record in 
this place not only as a matter of justice 
to my associates and myself, who did much 
work from 1888 to 1898 in evolving the 
system adopted at Niagara, but also to 
establish a fact which is of interest to the 
Institute; viz., that while the Niagara 
plant embodies the ideas of many men— 
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British and Continental, as well as Ameri- 
can—the evolution and development of 
each of the important parts of the system 
as used at Niagara and the aggregation of 
these parts into a working plant, accurate- 
lv adjusted, easily controlled and deliver- 
ing power to-day for a multiplicity of 
purposes in western New York was Ameril- 
can, as the far-sighted business enterprise 
which invested very large capital in a 
project depending for success upon many 
factors not tested by experience was also 
American. 

In the descriptive memoir of February, 
1893, from which I have above quoted, 
the application of the system proposed to 
a territory already occupied by competing 
steam-driven plants was pointed out as 
follows: 

Your two-phase alternating current, de- 
livered at high potential at the northern 
boundary of the city, must be reduced by 
transformers to a potential that may be 
safely carried on local distributing circuits. 
Your company, or the company to which 
you will sell current delivered in Buffalo, 
will desire to make a proposal to the city 
looking to the substitution of motors for 
the pumping engines now in use for this 
purpose. The system offers the two-phase 
synchronous motors of large capacity—prob- 
ably of capacity corresponding with that of 
the engines now installed. These machines 
will be self-starting, and, using ring col- 
lectors in place of commutators, their con- 
struction is such as will make maintenance 
a minimum. 

You will also desire to supply power for 
the operation of the street railway systems 
of the city. Our system makes it possible 
to approach the street railway companies 
with alternative propositions; first, to fur- 
nish motors to drive generators in place of 
the engines now in use; second, to substi- 
tute revolving transformers for both engines 
and generators; that is to say, to put in place 
of one engine and one generator a single 
machine operating at an efficiency of from 
92 per cent to 95 per cent, depending upon 
its capacity. The entire steam and electric 
plant now installed can be held in reserve 
or sold. 

As regards the arc lighting of the city, 
you can also make alternative propositions: 
first, to substitute synchronous motors for 
engines now in use; second, to install rotary 
transformers, making a total change in the 
are lighting system. In all probability the 
first of these will be the practicable method 
at the present time; but the direct and eco- 
nomical method of using the energy of your 
water power to supply arc lights in Buffalo 
will ultimately involve a total change of sys- 
tem, and the abandonment of the arc light- 
ing apparatus now used. 

For incandescent lighting, the system also 
offers alternative methods; first, the substi- 
tution of synchronous motors for engines; 
second, a change of system, and the use of 
large transformers reducing potential from 
local primary distributing circuits to 50 or 
100 volts in secondary circuits, While it 
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may be necessary for a time, owing to the 
fact that several different interests are con- 
cerned, to use the electric energy transmit- 
ted from the Falls to supply motors driving 
existing electric generating apparatus, the 
system which we have laid out looks to the 
future, and will lend itself at any time when 
commercial considerations may permit, to a 
broad-gauge solution of the problem of util- 
izing the energy of Niagara Falls to supply 
power and light to the city of Buffalo in the 
most direct, efficient and satisfactory man- 
ner. 

The high-potential current now actually 
delivered to transformers in the terminal 
house near the northern boundary of Buf- 
falo is three-phase and not two-phase as 
anticipated in the memoir referred to. 
The change, which, of course, implied a 
very marked reduction in cost of trans- 
mitting and distributing circuits, was 
made possible a few months later by the 
invention of the two-phase three-phase 
connection of step-up transformers, with- 
out departing from the use of two-phase 
alternators. 

A considerable number of synchronous 
motors are to-day in use in Buffalo, but 
they are three-phase and not two-phase 
induction motors. The street railway sys- 
tems of the city are operated by power sup- 
plied through converting machinery as de- 
scribed in the memoir. 

The are lighting of the city is accom- 
plished at present by the first of the two 
alternative methods outlined in the 
memoir—viz., the use of synchronous 
motors in place of engines. 

Incandescent lighting in Buffalo is sup- 
plied with power in large part by syn- 
chronous motors driving constant poten- 
tial, 60-cycle, two-phase alternators, and, 
to a less extent, by direct current obtained 
from rotary converters. 


< 
Wood Dried by Electricity. 


The following description of a new 
method of quickly drying wood for 
building and manufacturing purposes 
is described by United States Consul 
Mahin, of Reichenberg, Austria: The 
green wood is placed in a large wooden 
trough, whose bottom is covered with 
a lead plate, which is connected with 
the positive pole of an electric battery. 
Covering the wood is a second lead plate, 
which forms the negative pole. The wood 


is then subjected to a bath in a solution 
composed of 10 per cent rosin and 75 per 
cent soda. Under the influence of the 
electrice current the sap is drawn out of 
the wood and rises to the surface, the solu- 
tion being absorbed by the wood. The 
operation requires from five to eight hours. 
The wood is then allowed to dry for about 
two weeks, when it is ready for use; or the 
drving can be done artificially in a much 
shorter time. 
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A Royal Trolley Car. 


The first electric car to be provided for 
the exclusive use of European royalty in 
America has been furnished by the Otta- 
wa, Quebec, Electric Railway Company 
for the use of the Duke and Duchess of 
Cornwall and York. This trolley car, 
named “The Duchess of Cornwall and 
York,” after her royal highness, recent- 
ly made a trial run through the city of 
Ottawa and out to Britannia on the Bay, 
and on this experimental trip its per- 
formance was entirely satisfactory. 

The brake and the motor equipment are 
entirely of Westinghouse manufacture. 
Four railway motors, of 50 horse-power 
each, drive the car at a speed of 50 miles 
per hour, and at this high speed the mo- 
tion is entirely controlled by automatic 
air brakes. 

The car is 50 feet in length, straight 
sides and vestibuled at both ends, with 
full monitor roof of the Pullman pattern. 
The color of the car is also Pullman stand- 
ard, with the British coat of arms con- 
spicuously displayed on its front and rear. 
The interior is finished in antique polished 
oak, with a handsomely decorated ceiling of 
three-ply bird’s-eye maple veneer. At 
either end of the car, and set in frames, 
are two large British plate mirrors that 
greatly enhance the beauty of the interior 
decoration. Rich bronze trimmings—the 
hat-racks, hooks, ete., are of solid bronze— 
heighten the luxuriousness of this royal 
car, which, at night, is resplendent with the 
illumination of five beautifully clustered 
groups of incandescent lamps. A rich, 
royal blue velvet carpet covers the floor, 
and from the windows hang highly orna- 
mental curtains of the latest pattern. For 
the comfort of the occupants, large easy 
chairs, beautifully upholstered in olive 
green plush, are provided. 

Their graces, the Duke and Duchess of 
Cornwall and York, are not, however, the 
first royal personages to possess an ex- 
clusive electric car. This distinction be- 
longs to an Oriental sovereign, the Em- 
peror of Korca, who but recently had a 
trolley car built for his private use, all of 
which is, perhaps, a rather curious com- 
mentary on European progressiveness and 
Oriental conservatism. This car likewise 
was equipped by the Westinghouse com- 
pany. 


At the University of Königsberg, Ger- 
many, the professors of anatomy, chem- 
istry and physics have excluded women 
students from their lectures, with the re- 
sult that women can not study medicine 
regularly at that institution. 
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SYNCHRONISM AND FREQUENCY 
INDICATION—IU. 
(Concluded.) 


BY PAUL M. LINCOLN. 


Methods of obtaining supersensitive or 
hypersensitive points of mechanical angle 
change with respect to phase angle changes 
are given in the first part of this paper. 
These methods are as applicable to this 
frequency meter as the synchronism indi- 
cator. For instance, suppose it is desired 
to carry sensitiveness at the point of 
resonance to a point beyond the possible 
limits of 
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R 
This can evidently be accomplished by 
diminishing that armature current whose 
phase nearest coincides with that of the 


field current. By this means sensitiveness 
may be carried to any limit desired. 
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step further and omit entirely that arma- 
ture element which is in phase with the 
impressed electro-motive force. Then by 
adjusting the inductance and capacity in 
the field circuit so that there is no torque 
exerted on that armature element whose 
current differs by 90 degrees from the 
electro-motive force impressed on the field, 
the frequency of the impressed electro- 
motive force is measured directly by 
1 | 1 
CL * 27 

In applying this device to the frequency 
measurements of a power or lighting cir- 
cuit, the most natural method of obtain- 
ing the phase difference required by the 
two armature elements is to connect a 
non-inductive resistance in series with 
one of them and an inductive resistance 
in series with the other. Although it is 
impossible by this method to reach a 
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for a one-per-cent change of frequency be- 


comes 

7.2L 41, 
nı and w, are here the frequency and 
angular velocity at which the currents in 
the two armature elements are equal. Ad- 
vantage lies in the fact that the expression 
(27) is independent of frequency. 

The device is evidently applicable to 
the measurement of the speed of any ro- 
tating body by attaching thereto a small 
alternating-current dynamo. By making 
the dynamo two-phase, the proper phase 
relation for armature elements of the 
meter can be easily obtained. One ad- 
vantage of using this style of meter is 
that its indications are dependent only on 
the frequency of impulses transmitted 
thereto, and are independent of the volt- 
age applied, so long as it is sufficient to 
operate the instrument. 


TON 


aE 
EL 
= 


er] g 


i 
= 
He 


n v 0 .. 
VE beh daanan a r” “A 


By certain modifications, an instrument 
may be made to possess the double advan- 
tage of long range and extreme sensitive- 
ness. Adjust an instrument to extreme 
sensitiveness at resonance by properly fix- 
ing the ratio of the two armature ele 
ments. Now by placing in series with the 


field an adjustable capacity or an adjust- 
able inductance, or both, the normal fre- 
quency to be measured may be brought 
within the comparatively narrow range of 
the instrument, and the frequency to 


which the instrument is adjusted may be 
found by noting the values of inductance 
Or we can go a 


Fie. 4.—SPEED RECORD. 


phase difference of 90 degrees, it can be 
nearly enough approximated to answer 
every purpose. There is one advantage 
which pertains to this method of obtain- 
ing the phase difference between the arma- 
ture elements. The current in the in- 
ductive element is inversely proportional 
to frequency, and since sensitiveness at 
the point of resonance is directly pro- 
portional to this ratio, the expression (23) 
becomes 


(39) te Re 


and the instrument’s indieation in degrees 


12 M. 
12 NOON JAN. 16, 1901. 


It may be interesting to enumerate the 
most apparent advantages of frequency or 
speed indicator such as has been described. 

1. First its point of greatest sensitive- 
ness comes at the point of normal speed 
or frequency at which point it is, as a rule, 
most desired. 

2. The point of normal frequency may 
be made adjustable by including in cir- 
cuit an adjustable capacity or inductance. 

3. The point of normal frequency may 
be predetermined by electrical measure- 
ments. 

+. It may be made general in its:appli- 
cation as a speed indicator by the addi- 
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tion of a small alternating-current 
dynamo. 

5. It may be placed any desired dis- 
tance from the body whose speed of rota- 
tion it is desired to measure. 

The condition which originally led to 
the design of the apparatus was the com- 
plaint made to the Niagara Falls Power 
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Company by its distributing agent in Buf- 
falo, the Cataract Power and Conduit 
Company, that there occurred at times an 
undue fluctuation of speed. 

The tachometers at that time used by 
the Niagara Falls Power Company were 
not sufficiently sensitive to indicate the 
fluctuation complained of. A recording 
tachometer was obtained and put into 
service. This recording instrument de- 
pended on centrifugal force for its 
action, but its sensitiveness was far 
too small to measure the fluctuations we 
wished to record. A conception of the in- 
strument described above occurred to the 
writer. An instrument was made up, a 
pen was attached to its armature, and it 
was set to recording the frequency fluctua- 
tions on the Buffalo circuit where it has 
been doing successful duty ever since. So 
far as the writer is aware it is the first 
instrument of its kind ever made, and its 
success has induced the writer to give a 
description of it to the Institute. 

A few sample speed records as made by 
this instrument may be of interest. Fig. 
4 shows a speed record made on January 
16,1901. At first glance the speed fluctu- 
ations seem to be severe, but when it is 
remembered that each horizontal line rep- 
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resents a speed change of one-half per cent 
and that the speed curve is that of a water- 
driven dynamo operating on a load largely 
composed of street railway service, en- 
gineers familiar with the difficulties will 
undoubtedly agree that the results ob- 
tained are above the average. 

The very considerable improvement ex- 


MARCH 3, 1901, 
Fie. 5.— ANOTHER SPEED RECORD. 


hibited between the chart of January 16, 
1901, and that of March 3, 1901 (Fig. 5), 
is in a large measure due to the existence 
of a continuous speed record giving an 
opportunity to note the most efficient gov- 
ernor adjustments. 


Electric Railway at Carlsbad. 


It is reported by United States Consul 
Mahin, of Reichenberg, Austria, that an 
electric street railway company has been 
formed at Carlsbad, and that negotiations 
with supply and construction firms are 
invited. Carlsbad is as yet devoid of any 
kind of public conveyance, except cabs and 
hotel omnibuses, though it has a perma- 
nent population of 15,000, to which are 
added between April and October of every 
year 40,000 or more sojourners. The city 
is spread out, along the Tepl River, a dis- 
tance of several miles, from the railway 


station to the Posthof, between which’ 


points street-car communication would 
prove a great boon to the permanent and 
sojourning population. Branch lines on 
side streets leading to the villas and hotels 
on the adjacent heights would also be 
practicable. Communications addressed to 
the Elektrische Strassenbahngesellschaft, 
Carlsbad, Bohemia, would reach those in- 
terested in this project. 
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Trial of Motor Vehicles. 

The third trial of motor vehicles for 
heavy traffic, conducted by the Liverpool 
Self-Propelled Traffic Association, has re- 
sulted in the award of gold medals to the 
following vehicles in each of the four 
classes : 

Class A: Load, 114 tons; maximum 
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tare, 2 tons; minimum level platform area, 
45 square feet; minimum width of driving 
tires, 3 inches; speed, 8 miles per hour. 
Gco. F. Milnes & Company, Limited, 
motor department, “Motoria,” 17 Balder- 
ton strect, Oxford street, London. 

Class B: Load, 5 tons; maximum tare, 
3 tons; minimum level platform area, 75 
square fect; minimum width of driving 
tires, 5 inches; speed, 5 miles per hour. 
The Lancashire Steam Motor Company, 
Leyland, near Preston. 

Class C: Minimum load, 5 tons; no 
tare limit; minimum level platform area, 
95 square feet; minimum width of driving 
tires, 6 inches; speed, 5 miles per hour. 
The Thornycroft .Steam Wagon Com- 
pany, Limited, Chiswick and Basing- 
stoke. | 

Class D: Minimum load, 4 tons; no 
tare limit; level platform area not speci- 
fied; minimum width of driving tires, 4 
inches; speed, 5 miles per hour. The 
Thornycroft Steam Wagon Company, 
Limited, and T. Coulthard & Company, 
Limited, Cooper road, Preston. 

The silver medal of the association was 
awarded to the Mann Patent Steam Cart 
and Wagon Company, Limited, Canning 
Works, Dewsbury road, Leeds. 
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THEORETICAL INVESTIGATION OF SOME 
OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH 
POTENTIAL TRANSMISSIONS—II. 


BY CHARLES P. STEINMETZ. 


At times: ¢=0, or: p = 0, it is sub- 
stituting in (14) and (15) 


and herefrom: 


C, =i cos (w + a) 


C, = Vat te 
q 


ELECTRICAL REVIEW 477 


Current: 


E. ) 
au ia (p —a) + e ~ Ba? | [es — sin a | cos Vo 
T 


2 etri E 
Sc A =——=(2 cos w + — Tsina) | sin Vo (19) 
to = C, + Z feos (w + a) | 
4 
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0 
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(16) 


+ [2 k sin (w + a) — r cos (w + a)] 


Substituting (16) in (14) and (15), gives : 


Current: 


1 = j cos (p — w +a) + € 
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E 


tae 


r 
~ 2r } to — - cos (+a) | cos 7- p 
i (17) 


( 2 k sin (+ (w + a) —r cos (u +a) ) | sin £ g} j 


Potential difference at condenser: 


r 
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These equations (17) can be essentially 
simplified by neglecting terms of second- 
ary magnitude. 

k is in high-potential transmission lines 
or cables always very large compared with 
rand z. 

The full load resistance and reactance 
voltage may vary from less than five per 
cent to about 20 per cent of impressed volt- 
age, the charging current of the line from 
five per cent to about 20 per cent of full 
load current, at normal voltage and fre- 
quency. 

In this case, k is from 25 to more than 
400 times as large as r or z, and r and z 
thus negligible compared with k. 

It is, then, in close approximation: 


Z =k 

(=È? Vrk 

—_ E 18 
B= — (18) 
a= 590 


Substituting these values in equations 
(17), gives: 


Wa (2 k r sin (w — a) 


— (r° + g°) cos (w — a) | sino} 


Potential difference at condenser : 


r a 
e, = Ecos (p — w) + e Tae?) [e — E cos w] cos iy 
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These equations consist of three terms: 
i= vt" + a 
(20) 
e = e' + e" J e" 
T = — sin (Pp — w) | 
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or, by dropping terms of secondary order: 


E r a ) 
pS Sse —~ 22? coswsin V * g 
Va ki x 
o js 
e" =—E, 22 cos w cos Y kop 
4 J 
Eg kb 2 e + a 
=e 2x? ty COB Vko ere sin Y k p 
x 2 Vrk w 


6 =è 


ty rk 

or, by dropping terms of secondary order: 
r = = 
=e Vr? To COB V$ p— —fo sin Vko l 

a Vrk £ 
r gan 3 eS 
e" =e Te? te cos V k p HiV? E sin y k l 
T T 


Thus 
Total current, approx : 
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impressed frequency times the square root 
of the ratio of capacity reactance and in- 
ductive reactance of the circuit, or is the 
impressed frequency divided by the square 

(23) root of inductance voltage and capacity 
current, as fraction of impressed voltage 
and full load current. 


Since: 
) 
| | k= rate NL 
, (24) “DENO A 
J 
the frequency of oscillation is: 
l 
t (25) 
N = — 
| ° 2r VCL 
J 


that is, independent of the frequency of 


E T me E = the impressed electro-motive force. 
i = —-—— sin (p—w) + £ 2z - j ty cos Ý k p— lea ae ? sin 4 Substituting: 
k x E ck x 
Difference of potential at condenser: 
Zee + (26) ; 
e, = Ecos (p — w) + £ 2r P | (e — E cos u) cos VË g p=2r Nt, k= zy Ne ?rNL 
£ 
+ioveksin E gl 
in equations (23), (25) and (26), it is: 
Of the three terms: #8, e 2”, &'5 op fc E —(r/2L)t t 
1”, &'”, the first obviously represents the = E j a VC L 
stationary condition of charging current (27) 
and condenser potential, since the two e"—=— Ee —(r/2L)t anaes t | 
other terms disappear for ¢ = a. a VY CL J 
The second term, t”, e”, represents 
that component of oscillation which de- 
pends upon the phase of impressed elec- „m  . —(r/2L)t(. t C. t \ 
tro-motive force or the point of the im- Bo mS i SOR VOL — e v L BIg ai | 
pressed electro-motive-force wave, at | (28) 
which the oscillation begins, while the m— . —(r/2L)é t sal li to | 
third term, i”, e”, represents the com- sa je oT T, + ty 4 co AL J 
ponent of oscillation which depends 
upon the instantaneous values of current 
resp. electro-motive force at the mo- —(r/2L) £4. 
ment at which -the oscillation begins. 1=—2rNCEsin(p—w)+ £ ]” C08 ET 
e — (r/2r) ọ is the decrement of the 
oscillation. Jo C, i 
The frequency of oscillation is: — (@— E cos w) Y 7. DT C z 
(29) 
k a t 
NS Ve N e, = Ecos (p— w) + € rn, (eo — E cos w) cos ACL 


where N is the impressed frequency. That 
is, the frequency of oscillation equals the 


VE. t 
+ iV sin veut 
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The oscillating terms of these equa- 
tions are independent of the impressed fre- 


quency. That is, the oscillating current 


and potential difference, caused by a 
change of circuit conditions (as starting, 
change of load or opening circuit), are 
independent of the impressed frequency, 
and thus also of the wave shape of the im- 
pressed electro-motive force, or its higher 
harmonics (except as regards to terms of 
secondary order). 

The first component of oscillation, equa- 
tions (22) and (23), besides upon the line 
constants and upon the impressed electro- 
motive force depends only upon the phase, 
or the point of the impressed electro-mo- 
tive-force wave, at which the oscillation 
starts, but does not depend upon the pre- 
vious condition of the circuit. 

Therefore this component of oscillation 
is the same as the oscillation produced in 
starting the transmission line, that is, con- 
necting it, unexcited, to the generator ter- 
minals. 

There exists no point of the impressed 
electro-motive-force wave, where no oscil- 
lation occurs (while, when starting a cir- 
cuit containing resistance and induction 
only, at the point of the impressed electro- 
motive-force wave, where the final current 
passes zero, the stationary condition is in- 
stantly reached). 

With capacity in circuit, any change of 
circuit conditions involves an electric os- 
cillation. 

The maximum intensity of starting os- 
cillation occurs near the value: a = 0, and 
is: 

=n s CPS Gacy i p | 

(30) 
e" = — E e (7/2) $ cos 4 Æ p | 
Ri 


Since: 
C= =] sin (p — vw) 


is the stationary value of charging current, 
it follows: 

The maximum intensity which the os- 
cillating current produced in starting 
a transmission line may reach, is v : 
times the stationary charging current, or 
the initial rush of current bears to the sta- 
tionary value the same ratio as the fre- 
quency of oscillation to the impressed fre- 
quency. 

The maximum oscillating electro-motive 
force induced in starting a transmission 
line is of the same value as the impressed 
electro-motive force. Thus the maxi- 
mum value of potential difference oc- 
curring in a transmission line at start- 
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ing is less than twice the impressed elec- 
tro-motive force and no excessive voltages 
can be induced in starting a circuit. 

The minimum value of starting oscilla- 
tion occurs near: w — JO”, and is, from 
equations (22) ; 


i E  —(r/210) } 
Ki (> 


4 =.= 


cosp E p 


Ri 

= (31) 

e” = y Yi Ee — (7/21) Par k: y 
k € 

That is, the oscillating current is of the 
same intensity as the charging current, 
and the maximum rush of current thus is 
less than twice the stationary value. The 
potential difference in the circuit rises 
only little above the impressed electro-mo- 
tive force. 

The second component. of oscillation, 
equations (24) (25), does not depend 
upon the point of 
the impressed elec- 
tro-motive force 
wave, at which the 
oscillation starts, 
w, nor upon the 
impressed electro- 
motive-force as a whole, E, but, besides 
upon the constants of the circuit, it only 
depends upon the instantaneous values of 
current and of potential difference in the 
circuit at the moment where the oscilla- 
tion starts, 7, and e.. 

Thus, if: i, = 0, e, = 0, or in starting 
a transmission line, unexcited, by connect- 
ing it to the impressed electro-motive 
force, this term disappears. 

It is this component which may cause 
excessive potential differences. 

Two cases shall more fully be discussed. 

(a) Opening the circuit of a transmis- 
sion line under load. 

(b) Rupturing a short-circuit on the 
transmission line. 


A. 

If 7, is the instantaneous value of full 
load current, e, the instantaneous value 
of difference of potential at the condenser, 
it is: 

ri, small compared with e, : 
Vx k % of the same magnitude as e, 
Denoting: | 
ĉo 
tan ô = -= ae 
to Vir k 
it is, substituting in equations (24) : 
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That is, the amplitnde of oscillation is: 
fog 
tyna 
i + ck 
for the current, Veti rk for the 


electro-motive force. Thus the induced 
electro-motive force can be larger than the 
Impressed clectro-motive force, but is, as 
a rule, still of the same magnitude, except 
if & is very large. 

In the expression of the total current 
resp. potential difference at condenser, in 
equations (26), (e, — E cos w) is the 
difference between the potential difference 
at the condenser and the impressed elec- 
tro-motive force, at the instant of start- 
ing of the oscillation, or the voltage con- 
sumed by the line impedance, and this is 
small, if the current is not excessive. 
Thus, neglecting the terms with (e — E 
cos w), equations (26) assume the form: 


Ey —(r/2. ye ) 
a p sin (p—w)+i,¢ als ee yo 4 p 


4 


(33) 


e = E cos (p— o) + ù Vrke ea sin V È yp 


r 


That is, the oscillation of current is of 
the amplitude of full load current, and 
the oscillation of condenser potential is 


of the amplitude i, V + k. 


z k is the ratio of inductance voltage 
to condenser current, in fractions of full 
load voltage and current. It is also: 

—_ 
io Vik =i VE 

Thus, in circuits of very high induct- 
ance L and relative low capacity C, 
i, Vek may be much higher than the 
impressed clectro-motive force, and a 
serious rise of potential occur in opening 
the circuit under load, while in low-in- 
ductance cables of high capacity, i, Vrk 
is moderate. That is, the inductance, by 
tending to maintain the current, induces 
a rise of potential, while capacity exerts 
a cushioning effect. Low inductance and 
high capacity thus are of advantage when 
breaking full load current in a circuit. 

B. 

If a transmission line containing resist- 

ance, inductance and capacity is short- 


circuited, and the short-circuit suddenly 
opened at time ¢ = 0, it is, for: ¢ < 0: 


praw iè + e; SURN Ê cos — p + 5) 


wk 


(32) 


——— _ mo pan 
ps Vei Tork e URN sin ¢ = p + s) 
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é — 0 | 
TE lip awn 
where : z= NnF T | Pa 
tanj= — | 
thus, at time: ¢=0 
to ==. cos (w + 7) (35) 
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Vg 
K 

That is, the potential difference at the 
condenser is increased above the impressed 
electro-motive force in the proportion of 
the square root of the ratio of capacity 
reactance to inductive reactance, or in- 
verse proportional to the square root of in- 
ductance voltage times capacity current, 
as fraction of impressed voltage and full 
load current. 


Substituting these values of e, and i, in equations (24), r 


i” = - cos (w+7) € 


E ; 
= cos (w +7)E 


A f cos VE k 


arig 


Pa EI a 


—(r/2r)p r+ 4r k A yk ğ 


4Vrk 


or, neglecting terms of secondary magnitude: 


Ta ee E e — (r 2e) 


Z 


1 
Z 


That is, i” is of the magnitude of short- 
circuit current, and e,” of higher magni- 
tude than the impressed electro-motive 
force, since z is small compared with 
y ek. 

The total values of current and con- 
denser potential difference are, from equa- 
tion (26): 


Ê cos (w + 7) cos 2 


e" = EV rk e299 eos (w+ j) sin VE g 


to 
| 


Thus, in this case the rise of voltage is 
excessive. 

The minimum intensity of the oscilla- 
tion due to rupturing short-circuit occurs 
if the circuit is broken at the moment: 
a = 90° — j, that is, at the zero value 
of short-circuit current. It is then: 
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That is, the potential difference at the 
condenser is less than twice the impressed 
clectro-motive force, thus moderate. 

Hence, a short-circuit can be opened 
safely only at or near the zero value of the 
short-circuit current. 

The phenomenon ceases to be oscillat- 
ing, and becomes an ordinary logarithmic 
discharge, if »/7,— 4 z k ìs real, or: 


rT > AW rK. 


_- ———— 


American and German Commerce. 


Some figures recently issued by the 
United States Treasury Bureau of Statis- 
tics show the growth of commerce between 
the United States and Germany. The in- 
crease in imports from Germany during 
the past 30 years has been nearly 300 per 
cent, while exports have increased nearly 
400 per cent during the same period. The 
greatest growth in exports has taken place 
during the last five years, during which 
time the exports of agricultural imple- 
ments have risen from $556,914 to $2,- 
677,319, and machinery of all kinds from 
$1,595,135 to $8,109,095. Of the imports 
the articles which have shown the greatest 
growth are coal-tar colors and dyes, chemi- 
cals, laces, earthenware and sugar. Coal- 
tar colors and dyes have increased from 
$1,272,275 in 1891 to $3,822,162 in 1900, 


a See (p—w)+Ee —(r/2r)o ! j=" tJ) | and other chemicals from $1,868,988 to 
k: $ $3,968,116. The total imports and ex- 
ports during the last 30 years are shown 
= on | eo av. Eg + ae sin VE ol in the following table: 
| 
trang m (37) Flaca year. Tpporta into U. 8. Exports from U. 8. 
= Ecos (w— wa) — ‘as w cos Y <P | 1870..... $27,015,321 $42,288,877 
“| 1875..... 40,247,712 40,466,025 
View cos (o +i) oy kal | 1880..... 52,211,237 57,062,263 
ae ca 1885..... 63,241,753 62,222,791 
ss 1890..... 98,837,683 85,563,312 
or approximately, since all terms are negligible mes with i” and e,’ 1891..... 97 316.383 92.795.456 
IE Bia E ee (w + 7) cos Y i Eg 7 LB OR rae 82,907,553 105,521,558 
k | | (38) 1893..... 96,210,203 83,578,988 
EVrk —(re/r)o ee k | i 1894..... 69,387,905 92,357,163 
ne (ers) av | 1895..... 81,014,065 92,053,753 
These values are a maximum, if the circuit is open at the moment: a = —J, that pe Ses ert Resse ats 
i imum value of the short-circuit current, and are then: = = = i04¥¢++e5: 210, WO, 
ae area E —(r/%)ġ T 1898..... 69,697,378 155,029,972 
i= e oa" con Vp | 1899..... 84,225,777 155,772,179 
á | (39)  1900..... 97,374,700 187,347,889 
E a 2. , IE | 
e = ft ky 3 (r/2.r)> sin + k p | 1901..... 100,293,666 191,072,252 
z A J 
The amplitude of oscillation of con- Bens E orod —(r/2r)e i o j ve yk P ) 
denser potential difference 18: k 2 
Vik y, nJ TATI (40) 
Z T 


or, neglecting the line resistance, as rough 
approximation: x = zZ: 


e = E sin (g +7)— Ee 


e har j cos v kg 
a 
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The American Street Railway 
Association—II. 


The Most Successful and Interesting Convention in the 
Railway Appliances and Machinery at Madison Squar 
of the Conventiona—Entertainments and the 


tion of the American Street Rail- 

way Association was held in New 
York city last week. Of all the meetings 
of this important body perhaps this one 
was the most interesting and significant, 
while it is beyond question that the exhibit 
of railway appliances and apparatus held 
in the Madison Square Garden in connec- 
tion with it was the best that has ever been 
made. The convention met on Wednes- 


[s TWENTIETH annual conven- 


day and Friday, October 9 and 11, the in- 


tervening day, October 10, being given 
over to inspection of the exhibits, and 
October 12 being pleasantly passed in a 
visit to the fine works of the Bethlehem 
Steel Company, at Bethlehem, Pa. The 
first day’s session was reported in detail 
in the ELECTRICAL Review for last week. 
THURSDAY, OCTOBER 10. 

The day was given over to an inspec- 
tion of the superb exhibition of electric 
railway apparatus held in the great hall 
of the Madison Square Garden. 

For several years past it has been 
the custom of the various manufactur- 
ers and supply dealers of the country 
to hold an exhibition in connection 
with the conventions of the Street 
Railway Association. Beginning with the 
exhibit of such appliances and supplies as 
could conveniently be shown in the limited 
space at disposal in hotels, the increasing 
magnitude of electrical apparatus em- 
ployed on street railways some years ago 
forced those interested to engage more 
spacious quarters for the proper exhibition 
of their manufactures. With each ses- 
sion of the association this exhibit has 
grown in interest and importance, until 
this year, at New York, it may fairly be 
said that the exhibition surpassed not only 
any of similar kind that has been held: in 
the past, but both in magnitude, interest 
and importance was the best electrical ex- 
position that has been held in the United 
States for several years. While entirely 
devoid of the spectacular features common 
to electrical expositions and primarily in- 
tended to interest the general public, this 
purely professional exhibit comprised an 
entirely unique display of all of the 
various appurtenances entering into the 
physical operation of electric street rail- 
ways, from tracks to trolley wire, and from 


advertising signs to power-house equip- 
ment. The immense space of the Madison 
Square Garden was entirely filled with ex- 
hibits and it was necessary to construct a 
gallery nearly a thousand feet long around 
three sides of the great building to accom- 
modate exhibits for which room could not 
be found upon the floor. Taken alto- 
gether, this really astonishing display may 
be regarded as an index of the extraordi- 


Mr. H. H. VREELAND, THE NEW PRESIDENT 
OF THE AMERICAN STREET RAILWAY As- 
SOCIATION. 

(Photo by Davis & Sanford, New York.) 


nary prosperity of the electric railway in- 
dustry and the allied trades in the United 
States. 

The only regrettable feature about the 
occasion was the necessity for bringing 
the fine display to an abrupt close at the 
termination of the convention’s sessions. 
All day long Thursday interested groups 
of delegates were to be seen moving about 
through the various exhibits, while the oc- 
casion drew together perhaps the largest 
number of street railway and electrical en- 
gineers, operators and managers that has 
been assembled at any time in the history 
of the art. In succeeding pages will be 
found a detailed description of certain of 
the more striking exhibits and some fur- 
ther account of the various appliances and 
apparatus shown. 


History of the Organization—The Fine Exhibit of 
e Garden, New York—Sessions and Incidents 
Trip to the Bethlehem Steel Works. 


FRIDAY, OCTOBER 11. 
The morning session was called to order 
by President Holmes. 
Secretary Penington announced that the 
following-named companies had joined the 


association: 


Altoona, Pa.—Altoona & Logan Valley 
Electric Railway Co. 

Ashtabula, Ohio—Pennsylvania & Ohio 
Railway Co. 

Atlanta, Ga.—Atlanta Traction Co. 

Belleville, 111—St. Louis & Illinois Subur- 
ban Railway Co. 

Cleveland, Ohio—Lake Shore Electric Co. 

Denison, Tex.—Denison & Sherman Rail- 
way Co. 

Grand Rapids, Mich.—Grand Rapids, Hol- 
land & Lake Michigan Rapid Railway Co. 

Hancock, Mich.—Houghton County Rail- 
way Co. 

Kenosha, Wis. — Kenosha Street Railway 
Co. 

Little Rock, Ark.—Little Rock Traction 
and Electric Co. 

Maynard, Mass.—Concord, Maynard & 
Hudson Railway Co. 

Oneida, N. Y.—Oneida Railway Co. 

Plymouth, Mass.—Plymouth & Brockton 
Street Railway Co. 

Providence, R. I.—Providence & Daniell- 
son Railway Co. 

Pittsburgh, Pa.—Pittsburgh, McKeesport & 
Connellsville Railroad Co. 

Richmond, Va.—Richmond Passenger and 
Power Co. 

San Antonio, Tex.—San Antonio Railway 
Co. 


Mr. E. G. Connette then read his paper 
entitled “The Best Manner and Mode of 
Conducting the Return Circuit to the 
Power-House.” The paper was an argu- 
ment for an independent metallic return 
used in connection with the single over- 
head trolley system, as opposed either to 
the double trolley or bonded rail circuits. 

The discussion was opened by Mr. E. P. 
Roberts, of Cleveland. He laid special 
stress on the necessity for good cross-bond- 
ing, and frequent tests should be made of 
the conductivity of the return system. 

Mr. L. E. Myers, of Peoria, commended 
the points made in Mr. Connette’s paper, 
and Mr. W. E. Harrington, of Camden, 
spoke at some length on the subject of 
bonding. He related the experience of 
the Camden street railways and described 
the expensive but very efficient bond in use 
there. Mr. Harrington did not think that 
auxiliary copper returns are called for in 
most cases. He inclined to the belief that 
rail bonding, if it was well done, was good 
enough. Mr. Pestell, of Worcester, Mass., 
described conditions in his town, in which 
good bonding was sufficient without copper 
returns. Mr. Uhlenhaut, of Pittsburgh, 
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said that he thought geographical location 
had a good deal to do with the situation. 
He described the conditions at Pittsburgh, 
where cross-currents run from one side 
of the town to the other through water 
and gas pipes, and in this case auxiliary 
bonds and return feeders were found nec- 
essary. | 

The discussion at this point was sus- 
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Colonel N. H. Heft opened the discus- 
sion by saying that the experience of his 
company with eight installations was such 
that he could not recommend installing 
others until the manufacturers made a 
type of cell cheaper to maintain. In reply 
to questions Colonel Heft described the 
conditions under which the batteries were 
installed and operated. He stated that 
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respectfully presents the following report: 

Three meetings of the committee have 
been held—Niagara Falls, June 3; New 
York, September 14, and Boston, September 
18. At the first meeting the work was di- 
vided and assigned to the members of the 
committee, as follows: 

Rails and wheels, axles, journals, journal 
brasses, oil boxes, etc., to N. H. Heft and F. 
G. Jones. 

Car bodies, to John R. Graham. 

Electrical equipment, to W. J. Hield. 

Overhead equipment, to C. F. Holmes. 
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GENERAL VIEW OF THE CENTRE AND SOUTHEASTERN CORNER OF THE MADISON SQUARE GARDEN STREET RarLway EXHIBIT. 


pended on account of the length of the 
remaining programme, and the paper by 
Mr. W. E. Harrington, entitled “The 
Value of Storage Batteries as Auxiliaries 
to Power Plants,” was read by its author. 

Mr. Harrington’s paper was long and 
very interesting, and was illustrated by 
numerous diagrams. He brought out the 
peculiar advantage of a storage battery on 
a railway installation as a lightning ar- 
rester. A number of tests were given, and, 
in general, a strong case made for the stor- 
age battery as a proper auxiliary for rail- 
way power stations. 


the principal maintenance cost was the ex- 
pense for new plates. 

Mr. Uhlenhaut thought the question of 
the amount of work the battery was re- 
quired to do is the determining element in 
the whole matter. The discussion was 
continued by Mr. Wason, Mr. Davis, Mr. 
Roberts, Mr. O. T. Crosby, Mr. Harring- 
ton and the president. The report of the 
Committee on Standardizing was then 
read by Mr. Graham as follows: 


Your committee on standardizing of street 
railway materials and equipments, appointed 
by the executive committee at its meeting 
held in New York city, February 28, 1901, 


Track rails—We recommend a T-rail as 
the most desirable under any conditions. 
The rail-head should be of the form and di- 
mensions shown in Fig. 1. With a rail-head 
of this form and dimensions, a car wheel 
having a three-inch trend and a flange of 
one five-sixteenth-inch depth, as shown in 
Fig. 2, can be operated without interfering 
with the pavement in cities, and with safety 
on suburban roads, at a minimum cost for 
track maintenance. 

- We recommend for a grooved girder rail, 
one with a head three inches wide, angle 
and groove as shown in Fig. 3. Witha head 
of this form and dimensions, the same car 
wheel can be operated without interfering 
with pavements with safety om suburban 
roads, and with less cost for maintenance 
than the present form, due to increased sur- 
face of contact between wheel and rail 


Det 
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and decreased wear on flange. This form of 
groove will decrease wear on side of rail- 
head and allow wheels to be pressed on axle 
further than in common practice at the 
present time, thereby decreasing wear on 
rails at curvatures and the liability to 
mount rail. 

Car wheels—We recommend a car wheel 
with a plate centre and cast-chilled tire 
for all speeds up to fifty miles per hour. 
When a greater speed is required we would 
recommend a steel tire, as shown by blue 
print marked exhibit E; tread to be not less 
than three inches; depth of flange, mini- 
mum, three-quarters inch, maximum, one 
inch; strengthened on back of flange. For 
full dimensions see Fig. 4. 

Axles—We recommend the open-hearth 
steel axle, upset at point of gear wheel fit 
one inch, to allow the cutting key seat above 
the line of wheel :it, as shown in Fig. 5. 

Journal brasses—We recommend Master 
Car Builders’ journal brasses of the type 
shown by blue print marked exhibit G. 

Brake-head and shoes—We recommend 
Master Car Builders’ brake-head and shoes, 
as shown by blue print marked exhibit H. 

Journal boxes—We recommend the Mas- 
ter Car Builders’ journal boxes, as shown by 
blue print marked exhibit J. 

Car bodies for city and suburban service 
—Your committee recommends a closed car 
body, mounted on a single truck, not to ex- 
ceed twenty feet in length, believing this to 
be the maximum length for a car body 
mounted on. a single truck. The general 
dimensions of the car are shown by draw- 
ings herewith submitted. 

Car bodies for city service—A twenty-five 
foot closed car body, thirty-five feet over 
all, with concave sides, mounted on double 
trucks, as shown by drawings herewith sub- 
mitted and general dimensions thereto at- 
tached, 

Car bodies for suburban service from 
centre of population—A thirty-foot straight 
side closed car body, forty feet over all, 
mounted on double trucks, as shown by 
drawings herewith submitted and general 
dimensions thereto attached. 

Open-car body for city and suburban serv- 
ice—A ten-bench open-car body. thirty feet 
over all, mounted on a single truck, as shown 
by drawings herewith submitted and gen- 
eral dimensions thereto attached. 

A twelve-bench open-car body, thirty-five 
feet over all, mounted on double trucks, as 
shown by drawings herewith submitted and 
general dimensions thereto attached. 

Oval roof—Your committee recommends 
for consideration the advisability of con- 
structing all open cars with an oval, instead 
of a monitor, roof. We recommend this for 
consideration on the ground of economy in 
first cost and maintenance. 

Painting—Your committee believes that 
a uniform system of painting can be adopted, 
but deems it advisable to obtain the views 
of the members of the association, as to 
their individual requirements, before sub- 
mitting suggestions for a standard. 


Ventilation—Your committee realizes that ` 


the question of ventilation in all closed cars 
is very important, but we do not feel justi- 
fied. at this time, in recommending any par- 
ticular system, feeling that this question 
should be brought before the convention 
for a thorough discussion to assist any 
future committee in preparing its report. 

Electrical equipment—This is one of the 
most important subjects, and should be 
taken up more thoroughly than is possible 
at this time. The extent to which the 
standardizing of electrical equipment may 
be carried is limited to the general dimen- 
sions of the parts and their location, with 
reference to the other parts of the equip- 
ment. The work of standardizing should 
be carried out on the lines established by 
the present practice. 

The subdivisions of the above report, deal- 
ing with these subjects respectively, are 
submitted as the report of the entire com- 
mittee and not as the report of any indi- 
vidual member. All matters presented were 


ELECTRICAL REVIEW 


discussed and agreed upon by the com- 
mittee as a whole, and are presented as its 
joint action. 

It is hardly necessary to say that the work 
in hand is of great magnitude and sur- 
rounded with many difficulties, owing to the 
varying conditions which exist on street rail- 
way systems, and that it can not well be 
expected that in this, the first report of the 
committee, it will be possible to definitely 
decide on standards for all classes and kinds 
of equipments. 

This report is submitted simply as sug- 
gestions, in order to fully bring the question 
of standardizing before the association. 
Your committee recommends that the work 
be continued through such committee as the 
association may deem wise to appoint. 


JOHN R. GRAHAM, chairman, 
N. H. HEFT, 

FRANK G. JONES, 

WILLARD J. HIELD. 


Dated, New York, October 9. 

Considerable discussion ensued upon the 
report. .Mr. John I. Beggs discussed the 
report at length and the question of ap- 
pointing another committee to carry on the 
work was. also argued at some length. 
Mr. Beggs incidentally spoke of the im- 
portance of T-rail construction being 
recognized as standard and related the ex- 
cellent experience that had been had ‘in 
Milwaukee with this type of equipment. 
His suggestion, during his remarks, that 
another association should be formed, to 
take in only the engineering and mechani- 
cal personnel of street railways, so that 
discussions concerning matters in their 
field could be had freely, was received 
with enthusiastic applause by the mem- 
bers present. After considerable discus- 
sion the report was received and filed, with 
the recommendation that the new com- 
mittee be appointed by the new executive 
committee. Adjournment was then taken 
until the afternoon. | 

The afternoon session was opened by 
the reading of a paper entitled “The 
Modern Power-House, Including the Use 
of Cooling Towers for Condensing Pur- 
poses,” by Mr. J. H. Vail, of Philadel- 
phia. The discussion was opened by Mr. 
O. T. Crosby, and was participated in by 
Colonel N. H. Heft, Mr. Harrington, Mr. 
H. M. Sloan, of Chicago, Mr. Uhlenhaut 
and the president. 

Mr. W. M. Pestell, of Worcester, Mass., 
then presented his paper, entitled “The 
Adoption of Electric Signals on Suburban 
and Interurban Railroads, Single or 
Double Track, and Their Economy of 
Operation.” The discussion was opened 
by Mr. I. A. McCormack, of Cleveland. 
He spoke of the importance of the ques- 
tion of signals and earnestly stated his 
belief that interurban railroads operating 
at high speed must get down to steam rail- 
road practice in this particular. 

Mr. H. H. Vreeland, of New York, 
spoke of a plan that had been urged upon 
him to organize a telephone train des- 
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patching system. He asked the man who 
had proposed this for the Metropolitan 
Street Railway to go down to South Ferry 
and see the opportunities conductors en- 
joyed at that point for using the tele- 
phone. The man never came back. Mr. 
Vreeland spoke of a suburban line at Van- 
couver, British Columbia, which is oper- 
ated very satisfactorily upon a steam rail- 
road train despatching basis. He did not 
think the average of suburban railroads 
are operated as they should be in the in- 
terest of safety. His conclusion, after 
several experiences, was that steam rail- 
road signaling systems should be used 
wherever high-speed electric railroads are 
operated in the country. Mr. Wheatly 
then spoke at some length on the necessity 
for signals, both in single and double- 
track operation. Mr. Fuller agreed with 
Mr. Wheatly that the time was coming 
when the block signal system will have to 
be installed on high-speed roads. Mr. 
Wason, of Cleveland, spoke of the disad- 
vantages under which suburban roads are 
running from the lack of proper signals. 
The discussion was continued by Messrs. 
Fuller, C. E. Baker, Colonel Heft, C. S. 
Sargent, who described the organization 
of the elevated service in Boston, Harring- 
ton, Powers and the president. 

The report of the nominating com- 
mittee was then reccived, the following- 
named gentlemen being placed in nomina- 
tion: President, H. H. Vreeland, New 
York; first vice-president, C. W. Wason, 
of Cleveland, Ohio; second vice-president, 
E. C. Foster, Boston; third vice-president, 
H. M. Sloan, Chicago; secretary and treas- 
urer, T. C. Penington. Executive com- 
mittee—W. H. Holmes, John A. Rigg, 
D. B. Dyer, T. J. Nicholl, G. W. Dickin- 
son. The committee recommended the ac- 
ceptance of an invitation received from the 
Everett-Moore Syndicate to hold the next 
convention at Detroit, Mich. In accord- 
ance with the usual custom the secretary 
was empowered to cast the vote for the 
association for the nominations as read 
and similarly to accept the invitation to 
hold the convention at Detroit. A num- 
ber of votes of thanks were then passed 
and President Holmes made a few re- 
marks in reply. Mr. Cooper then spoke 
concerning the matter of transportation 
of mail on electric street cars and offered 
a resolution requesting the appointment 
of a committee to memorialize Congress 
to increase the appropriation for that pur- 
pose. Mr. Vreeland said that he had ab- 
solutely refused to take the mail business 
in New York city on a non-paying basis. 
He was not in favor of the association 
putting itself on record of sending the 
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memorial to Congress to ask them to do 
something which they should do before the 
street railways undertake the mail busi- 
ness. Mr. Wheatly spoke of the condi- 
tions in Brooklyn and, upon motion, the 
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“The Street Railway in Law and Poli- 


tics,” Hon. Job E. Hedges. 


“The Only Railroad Man I Ever 


Knew,” Mr. Martin W. Littleton. 


Hon. Randolph Guggenheimer, who was 
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SwitcH (AT LEFT). 


matter was referred to the executive com- 
mittee for further action. 

After a unanimous vote of thanks to 
the supply men for the magnificent ex- 
hibit which they had conducted, the ses- 
sion was adjourned to reconvene at the 
banquet in the evening. 

On/Friday morning, through the courtesy 
of Mr. Henry Sanderson, president of the 


New York Electric Vehicle Transporta- 


tion Company, the ladies accompanying 
the delegates to the convention to the 
number of nearly 300 were taken on an 
automobile ride around New York city 
and to a luncheon at Claremont. 

THE BANQUET. 

The twentieth annual dinner of the 
American Street Railway Association was 
given at Sherry’s, Friday evening, Octo- 
ber 11,1901. Very beautiful menus were 
provided, embossed in gold and printed 
in colors, and illustrated with pictures of 
ancient and modern street cars. 

Toasts were responded to as follows: 

“Our Friends, the Steam Railroads,” 
Hon. C. S. Gleed. 

“The Technical Press,’ Mr. T. Cum- 
merford Martin. 

“The Kickers,” Mr. Simeon Ford. 

“West Point and Annapolis,” General 
Eugene Griffin. 

“The Mule in the Field of Traction,” 
Hon. John S. Wise. 
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dinner, President-elect Vreeland and his 
fellow officers were installed. 


A number of the visiting ladies dined 


in an adjoining room, and listened to the 
speeches from the gallery of the main hall. 


THE TRIP TO SOUTH BETHLEHEM. 


On Saturday morning about 200 of the 
delegates and others interested took a 
special train on the Lehigh Valley Rail- 
road to South Bethlehem, Pa., where an 
inspection of the magnificent plant of the 
Bethlehem Steel Company was made. The 
party arrived at its destination about 10.30 
A. M., and debarking from the special 
train, which had brought them at high 
speed from New York, were put on ob- 
servation cars and taken through the 
works. The first point of general interest 
was the blast furnaces, one of which was 
being tapped into large ladles as the party 
passed it. These ladles were run several 
hundred yards down a track by locomo- 
tives and there discharged into an inter- 
esting casting machine which converted 
the molten material into pig iron. The 
train then moved past the armor-plate de- 
partment and out to a corner of the works 
where an immense unloading and convey- 
ing machine was shown in operation, hand- 
ling ore from cars into storage piles. 


Two TYPICAL EXBIBITS IN THE NORTH GALLERY, 


to have responded to the toast “Greater 
New York,” sent a letter instead, as he was 
unable to be present. 

The banquet was a particularly fine one, 
and the addresses were instructive and 
entertaining. At the conclusion of the 


From this point the train returned to the 
annealing building, where the operation 
of oil tempering a large gun tube was ex- 
hibited. The next stopping point was in 
front of the open-hearth furnaces, where 
a furnace was tapped, the molten steel 
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being conveyed to a gigantic ingot mould, 
where it was subjected to a pressure of 
7,000 tons in order to consolidate it. 

The next point of interest, and probably 
the most interesting of all, was the forge, 
where two hydraulic presses, one of 2,500 
tons and the other of 5,000 tons, were at 
work forging hollow shafts of large dimen- 
sions. Passing from this plant the an- 
nealing shops were visited, and the party 
were then disembarked at the gate of 
machine shop No. 2, which is the largest 
institution of its kind in the world. Here 
were exhibited large commercial forgings, 
as well as parts of guns and armor plate 
undergoing machine operations, and a 
very large number of machine tools of the 
most gigantic dimensions in full opera- 
tion. Special interest was exhibited in 
the tool steel, itself made at the Bethle- 
hem works, which is used in this shop and 
which permits machine tools to be run 
at a higher speed than they are operated 
anywhere else. Indeed, this speed is so 
high that a chip turned up from a gun 
forging, for example, is heated to a blue 
color in the operation. The gun depart- 
ment of the shop was also very inter- 
esting to the visitors, guns up to sixteen- 
inch bore being seen in all stages of com- 
pletion. After a pleasant hour spent in 
this shop the guests were escorted to the 
works’ dining-room in the office build- 
ing, where luncheon was served. The 
guests then embarked again on the ob- 
servation train and were taken to the rail- 
way station, where, reentering their special 
train they were taken back to New York 
in almost record time, making practically 
no stops. The visit was not only enjoy- 
able to an extreme degree, but highly in- 
structive, as nowhere in the country can 
be seen more titanic machinery in opera- 
tion than at these splendid works. The 
excursion was organized through the cour- 
iesy and under the immediate supervision 
of Mr. H. F. J. Porter, the New York 
representative of the Bethlehem Steel 
Company. 


No account of this convention would be 
complete without reference to the cour- 
tesy, interest and ability displayed by the 
various committees having charge of the 
local arrangements, and especially by Mr. 
H. H. Vreeland, president of the Metro- 
politan Street Railway Company and the 
newly elected president of the association. 
Nothing was left undone that could add 
to the convenience and comfort of the 
visiting delegates, and it is beyond doubt 
that this meeting in New York will long 
he remembered as one of the most thor- 
oughly enjoyable, instructive and impor- 
lant in the history of the organization. 
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EXHIBITS AND EXHIBITORS. 


THE MAYER & ENGLUND COM- 
PANY, PHILADELPHIA—General rail- 
way supplies, etc. Representatives: F. H. 
Works, A. H. Kittredge, C. D. Townsend, 
J. B. Losey, H. E. Sargent, S. Y. L?Hom- 
medieu. 


R. D. NUTTALL OOMPANY, 
PITTSBURGH—fTrolley pole equip- 
ments, street car gears, special gears. 
Representatives: F. A. Estep, L. W. 
O’Brien. 

DUFF MANUFACTURING COM- 
PANY, ALLEGHENY—Barrett jacks. 


Representatives: J. Sherborne Singer and 
Mr. Freed. 


FRANK RIDLON COMPANY, BOS- 
TON—Weld babbitting device, Wilson 
trolley pole catcher, Kilbourn track sand- 
ing device, Ridlon track drill. Repre- 
sentatives : 
N. L. Wood, Harry 
Mathias. 

ALBERT & J. M. ANDERSON 
MANUFACTURING COMPANY, BOS- 
TON—Monare arc lamps for trolley cir- 
cuits, line material, switches and switch- 
boards. Representatives: Albert Ander- 
son, Ernst Woltman, Robert Kilpatrick. 


MERRITT AIR BRAKE COMPANY, 
NEW YORK—Air brake equipments for 
street cars. Representatives: F. W. Mer- 
ritt, Jabez Gilbert. 


ATLAS RAILWAY SUPPLY COM- 
PANY, CHICAGO—Atlas rail joints, 
braces, tire plates, Atlas primer and sur- 
facer for cars, paints for all kinds of 
wood, iron and trolley poles. Repre- 
sentatives: J. G. McMichael, R. B. Kent. 


NATIONAL LEAD COMPANY, 
NEW YORK—Pheenix metal. Repre- 
sentative: J. Robert Boyd. 


THE OHIO BRASS COMPANY, 
MANSFIELD, OHIO—Electric railway 
supplies, Dirigo insulation, attachments 
for all designs of wire, pole brackets, 
fender car scraper. Representatives: C. 
K. King, secretary; G. A. Harwood, R. A. 
Byrnes, A. B. Edes, M. A. Berg, George 
A. Meade, B. Gellatly, A. L. Wilkinson. 


STANDARD VARNISH WORKS, 
NEW YORK-—Insulating varnishes. 
Representatives: EB. L. Phillips, John C. 
Dolph. 


W. H. COE MANUFACTURING 
COMPANY, PROVIDENCE—Ribbon 
vold and aluminum leaf, Coe’s gilding 


wheels. Representatives: C. H. Powers, 
E. C. Weekes, Jr. 


LOUIS S. TREADWELL, NEW 
YORK—Improved running board for 
open cars. Representative: George C. 
Treadwell. 


BISHOP GUTTA PERCHA COM- 
PANY, NEW YORK—Cables for light, 
power and submarine purposes insulated 
with both rubber and gutta-percha. 
Representatives: H. D. Reed, I. W. Smith, 
E. E. Price. 


UNITED STATES ELECTRIC SIG- 


Kellog, Robert 


Frank Ridlon, C. N. Wood,. 
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NAL COMPANY, WATERTOWN 
MASS.—Electric railway signals. Repre- 
sentatives: James Nickerson, Alfred E. 
Barbour, Dr. Frederick E. Withee. 


UNION STOP AND SIGNAL COM- 
PANY, FALL RIVER, MASS.—Des- 
patcher signals, crossing bells, general 
electric signaling apparatus. Repre- 
sentative: O. W. Hart. 


STANDARD PAINT COMPANY, 
NEW YORK—P & B armature and 
field coil varnish, P & B electrical com- 
pounds, P & B insulating tape, P & B 
insulating papers, ruberoid roofings, 
preservative paints. Representatives: 
Ralph L. Shainwald, president; James 
N. Richards, F. F. Vandewater, Charles 
Earnshaw, Boston; Alfred F. Georgi, 
Gustav Meyer, Hamburg, Germany; Ed- 
ward Rich, Sidney, New South Wales. 


NEW YORK TELEPHONE COM- 
PANY, NEW YORK—Branch exchange 
switchboards. Representatives: J. Hold- 
er, M. C. Turner. 


THE PITTSBURGH REDUCTION 
COMPANY, PITTSBURGH—Alumi- 
num and aluminum wire. Representa- 
tives: S. K. Colby, New York; E. T. 
Brastow, New York; A. V. Davis, Pitts- 
burgh; J. A. Rutherford, Cleveland; 
Charles May, Chicago; Percy Hodges, 
Boston; A. K. Lowie, Pittsburgh. 


CREAGHEAD ENGINEERING 
COMPANY, CINCINNATI—Overhead 
line fittings, Creaghead flexible brackets, 
mast arms. Representatives: T. J. Creag- 
head, J. M. Kennedy, Jr. 


THE HALE & KILBURN MANU- 
FACTURING COMPANY, NEW YORK 
—Steam car seats, electric car seats. 
Representatives: S. A. Walker, H. T. 
Bigelow, Chicago. 


THE CURTAIN SUPPLY COM- 
PANY, CHICAGO—Samples of curtains 
and automatic fixtures. 
W. H. Forsyth, general manager; A. L. 
Whipple, general sales agent. 


THE ADAMS & WESTLAKE COM- 
PANY, NEW YORK—Electric head- 
lights. Representatives: Ward W. Will- 
its, W. S. Bartholomew, E. H. Stearns, 
A. S. Anderson, J. H. Foster. 


PANASOTE LEATHER COMPANY, 
NEW YORK—Car curtains, car seats, 
car head linings. Representatives: John 
High, Mr. Greer. 


HEYWOOD BROTHERS & WAKE- 
FIELD COMPANY, NEW YORK— 
Walkover car seats, revolving chairs, 
chairs in Brooklyn Heights railway car. 
Representatives: Bertram Berry, F. H. 
Henry. 


AMERICAN CAR SEAT COMPANY, 
BROOKLYN—Rattan car seating with- 
out brass clips, interlocking springs. 
Representative: William M. Adler. 

AMERICAN RAILWAY SUPPLY 
COMPANY, NEW YORK—Badges and 
buttons. Representative: Walter Chur, 
manager. 


Representatives: 
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McLAUGHLIN CAR COUPLER 
COMPANY, PHILADELPHIA—M. C. 
B. automatic coupler for street railway 
cars. Representatives: C. H. McLaugh- 
lin, J. T. Riley. 

W. T. VAN DORN COMPANY, CHI- 
CAGO—Automatic draw bars for street 
and elevated railways, master car build- 
ers standard coupling. Representative: 
W. T. Van Dorn. 


POWELL & TURNER TRUCK 
COMPANY, TROY, N. Y.—New Century 
truck, Flood emergency brake and car 
holder. Representative: C. W. Powell. 


STREETER BRAKE SHOE COM- 
PANY, BLOOMFIELD, N. J.—Brake 
shoes. Representative: George Evans. 


MORRIS ELECTRIC COMPANY, 
NEW YORK, represented the following 
companies, most of whom had also their 
own home representatives: Electric Rail- 
way Equipment Company—Pole brack- 
cts, pole arms. fancy lamp poles, trolley 
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Morris, treasurer; H. S. Sanville, secre- 
tary; H. DeSteese, salesman. 


CONSOLIDATED CAR HEATING 
COMPANY, NEW YORK—Manhattan 
elevated heater, Boston elevated heater. 
Representative: C. S. Hawlev, New York 
office. 


BAY STATE ELECTRIC HEAT 
AND LIGHT COMPANY, BOSTON— 
Electric. car heater, fan motor, low-watt 
lamps. Representatives: W. S. Gardner, 
superintendent; General B. F. Peach, 
treasurer; H. W. Gardner. 


GOULD STORAGE BATTERY COM- 
PANY, NEW YORK—Storage batteries, 
plates, battery in all lead antimony tank. 
Representative: William W. Donaldson. 


GOLD STREET CAR HEATING 
COMPANY, NEW YORK—Electric car 
heaters. Representatives: John E. Ward, 
general manager; Fred Schmidt. 


THE CONSOLIDATED CAR FEND- 


Aa q5 Ont Et 
+ bratrument 


MEASURING 
INSTRU 

+ Mas Tiie 
D T 


IN THE SOUTHEASTERN CORNER OF THE GALLERY, MADISON SQUARE GARDEN, STREET 
RAILWAY EXHIBITION. 


poles, mast arms, overhead line material, 
slow-feed controller handles. Repre- 
sentative: P. F. Harten. Erie Explora- 
tion Company—Erie electric car heater, 
current regulator. Representatives: James 
P. Erie, W. H. Miller. American Elec- 
tric Switch Company—Controllers, rheo- 
stats, etc. Representative: W. S. Berry. 
Auto Electric Shunt Company—Scries 
alternating and  direct-current shunt 
lamps. Representative: F. W. Wise. 
Globe Electric Manufacturing Company 
—Maultiplex reflector, arc headlight. Key- 
stone Electrical Instrument Company— 
Switchboard, portable instruments. Repre- 
sentative: J. F. Stevens. Bierbaum & 
Merrick Metal Company—lIdeal trolley 
wheel, bronze bearings. Representative: 
E. P. Sharp. McGuire Manufacturing 
Company—No. 35 double-truck equip- 
ment, No. 39 A, short-wheel base double- 
truck equipment, new sliding cushion 
fender, Royal flush fender. Representa- 
tives: P. E. Davenport, B. F. Stewart. 
Morris Electrice Company exhibited rail- 
bonds, fare registers, overhead material, 
brass trimmings for cars. Representa- 
tives: George Ewing, president; E. P. 


ER COMPANY, NEW YORK—Provi- 
dence car fender, models A, B, C and D, 
Campbell snow broom head, Millen car 
step lifter. Representatives: John Shep- 
pard, Jr., president ; Colonel A. C. Wood- 
ward, general manager; George Hollings- 
worth, E. C. Hall. 


H. B. CAMP COMPANY, AKRON, 
OHIO—Single duct conduits for under- 
ground subway purposes. Representa- 
tive: Mr. Beard. 


AMERICAN VITRIFIED CONDUIT 
COMPANY, NEW YORK— Vitrified 
clay conduits, third-rail insulators. Repre- 
sentative: B. S. Barnard. 


H. W. JOHNS MANUFACTURING 
COMPANY, NEW YORK—Moulded 
mica trolley line insulators, fuses, weather- 
proof sockets, vulcabeston, controller 
parts, field spools, bushings, electric car 
heaters, electrotherms, Monarch moulded 
insulation. Representatives: Joseph 
Sachs, J. E. Meek, S. G. Meek. 


WILLIAM WHARTON. JR., & COM- 
PANY, INCORPORATED, PHILA- 
DELPHIA—Manganese steel hard centre 
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work, crossings, switches, frogs, cast weld 
comprised joints, pieces showing ductil- 
ity of manganesed steel. Representatives: 
William Wharton, Jr., president; Victor 
Angerer, vice-president and general man- 
ager; Rodman Wharton, engineer; J. C. 
Robinson, Boston representative; L. Kop- 
penhoeffer. 


LORAIN STEEL COMPANY, LOR- 
AIN, OHIO—Special work, rail cross- 
ings, samples of rail sections, exhibition 
of electric welding, full electrical equip- 


ment controllers. Representatives: Major 


H. C. Evans, general eastern sales agent; 
P. M. Boyd, secretary; H. D. Bayne, Lor- 
ain; D. J. Evans, Chicago; S. P. S. Ellis, 
Pittsburgh; F. J. Drake, New York; E. 
B. Entwisle, chief engineer. 


ELECTRIC CONTRACT COMPANY, 
NEW YORK—Light of Asia lamps. 
Representative: F. Smith. 


THE G. P. MAGANN AIR BRAKE 
COMPANY, DETROIT—Straight air 
equipment, automatic motor car and trail- 
er, automatic brake, system of charging 
cars from stationary tanks, exhibition of 
method of compressing air with motor- 
driven compressor. Representatives: E. 
C. Rutherford, manager; J. C. Grace, 
vice-president; W. K. Omick, superin- 
tendent; F. Y. Harrison. 


THE METAL SALES COMPANY, 
CLEVELAND—General line of babbitt 
metal, renown anti-friction metal for 
high-speed machinery, Easty patent man- 
drel. Representative: Frank R. Marks, 
secretary and treasurer. 

J. G. BRILL COMPANY, PHILA- 
DELPHIA—Section of convertible car, 
open car with double step, semi-converti- 
ble car, Brill No. 27 G truck, Brill No. 
27 E truck, Brill No. 21 E single truck, 
Eureka Maximum Traction truck. Repre- 
sentatives: J. A. Brill, W. H. Huelings, 
Jr., S. Kerwin, D. B. Dean, G. M. Has- 
kell, W. E. Partridge. 


BROOKLYN HEIGHTS RAILROAD 
COMPANY, BROOKLYN—Side seat 
car with convertible seats. Representa- 
tives; Eugene Chamberlin, superintend- 
ent of equipment; T. Mulford. 


ADAM COOK’S SONS, ALBANY, 
N. Y.—Albany grease, electric motor 
grease. Representatives: J. B. Merritt, 
J. Hernandez. 


ST. LOUIS CAR COMPANY, ST. 
LOUIS—Anderson-Smith arc headlight, 
photographs of different types of cars, 
spiral journal bearings. Representatives: 
F. E. Huntress, general eastern agent; T. 
M. Reed, W. J. Floyd, C. S. Snow. 


THE TAUNTON LOCOMOTIVE 
MANUFACTURING COMPANY, 
TAUNTON, MASS.—Snow plow for 
interurban work, nose plow, nose and 
brakes operated by air. Representatives: 
W. R. Billings, treasurer; H. L. Hep- 
burn. 


CHASE-SHAWMUT COMPANY, 
BOSTON—FElectrical specialties. Repre- 
sentatives: G. L. Osborn, N. P. Hamlin, 
H. P. Moore, Frank Masterson. 
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PECKHAM MANUFACTURING 
COMPANY, NEW YORK—Four heavy 
service high-speed trucks, pair maximum 
traction trucks equipped with Price 
hydraulic friction brake, truck for city 
and suburban service in operation, excel- 
sior single truck, metropolitan special 
truck. Representatives: E. Peckham, 
president; W. G. Price, engineer; B. R. 
Stare, superintendent of works; G. H. 
Bowers, secretary; E. G. Long, sales 
agent; A. W. Field, New England repre- 
sentative; J. A. Hanna, western repre- 
sentative; W. H. Stare, superintendent 
Price Brake Company; W. Boyer, assist- 
ant superintendent Price Brake Company. 


ELECTRIC STORAGE BATTERY 
COMPANY, PHILADELPHIA—TYype 
G 53 chloride accumulator, type F 19 
chloride accumulator in all-metal tank, 
type F chloride accumulator in glass, dif- 
ferentially wound-motor booster for rail- 
way regulation, standard railway switch- 
board panel, map of New York showing 
installations of chloride accumulators. 
Representatives: Charles Blizard, man- 
ager of sales department; Albert Taylor, 
manager New York office; F. L. Kellogg, 
W. O. Knudsen, E. L. Reynolds, J. L. 
Woodbridge, J. B. Entz. 


SPRAGUE ELECTRIC COMPANY, 
NEW YORK—Two complete car equip- 
ments of multiple-unit system of train 
control, operating four motors, photo- 
graphs of roads equipped with this sys- 
tem. Representatives: F. J. Sprague, F. 
H. Sheppard, selling engineer; G. H. Hill, 
electrical engineer; S. H. Libbey, factory 
engineer railway department; A. D. 
Campbell, superintendent construction ; 
H. M. Davis, advertising agent. 


CROCKER-WHEELER COMPANY, 
AMPERE, N. J.—500-kilowatt railway 
generator magnet frame; 200-kilowatt 
railway generator. Representative: F. B. 
DeGress, manager New York branch. 


HAROLD P. BROWN, NEW YORK 
—Edison-Brown plastic rail-bond, com- 
plete outfit for testing rail-bonds, cross- 
bonds, feeder terminals, solid copper 
bonds, plug-bonds, solid alloy and flexi- 
ble solder, portable drill, hand-power 
grinder. Representatives: H. P. Brown, 
James Hallowood, J. Maxwell Coote. 


ROBINS CONVEYING BELT COM- 
PANY, NEW YORK—Rohbins conveying 
belt for coal handling and distribution. 
Representative: J. F. Symington. 


GLOBE TICKET COMPANY, 
PHILADELPHIA — Transfer tickets, 
fare tickets in strip form. Representa- 
tives: W. C. Pope, vice-president; D. C. 
Griffiths, P. C. Snow. 


UNITED STATES STEEL COM- 
PANY, NEW YORK—Neal duplex 


brake. Representatives: H. B. Whall, B. 
O. Gage, F. E. Laughton. 


CONTINUOUS RAIL JOINT COM- 
PANY, NEWARK, N. J.—Rail joints, 
step joints, sections of girder rail joints, 
T-rail joints, bonded joints. Representa- 
tives: L. F. Braine, general manager; H. 
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M. Montgomery, Chicago; B. M. Barr, 
New York; W. C. Clark, Chicago; J. H. 
Brothers, Newark; J. H. Allen, Newark. 


BALTIMORE CAR WHEEL COM- 
PANY,BALTIMORE,MD.—Lord Balti- 
more truck. Representative: J. Paul 
Baker. 


ROCHESTER CARWHEELWORKS, 
NEW YORK—NStreet car wheels of vari- 
ous sizes. Representatives: C. T. Chapin, 
president; F. D. Russell, vice-president ; 
George C. Morse, general sales agent; 
E. H. Chapin, assistant to vice-president ; 
A. H. Strickland, superintendent New 
York shop. 


NEW PROCESS RAW HIDE COM- 
PANY, SYRACUSE, N. Y.—Railway 
pinions. Representative: T. G. Meachen. 


TAYLOR ELECTRIC TRUCK COM- 
PANY, TROY, N. Y.—Standard single 
truck, extra heavy single truck, Empire 
State radial double truck, regular swing 
motion double truck, extra heavy swing 
motion double truck, short wheel base 
double trucks. Representatives: John 
Taylor, G. A. Tupper, Robert Kasson. 


THE WEBER RAILWAY JOINT 
MANUFACTURING COMPANY, NEW 
YORK—Weber joints for T and girder 
rails, photographs of railways where these 
joints are used. Representatives: J. C. 
Barr, general sales agent, New York; G. 
L. Hall, engineer, New York; F. A. Poor, 
engineer, Chicago; E. F. Schermerhorn, 
New York. 


PENNSYLVANIA STEEL COM- 
PANY, STEELTON, PA.—Frogs and 
switches for steam and electric roads; 
photographs of bridges, buildings, etc., 
where its product has been used. Repre- 
sentatives: C. F. Clark, Boston; W. C. 
Cuntz, Boston; H. F. Marton, Steelton; 
W. A. Baldwin, New York; R. C. Ioff- 
man, Baltimore; F. W. Edmunds, Chi- 
cago; George Parsons, Steelton. . 


CHRISTENSEN ENGINEERING 
COMPANY, MILWAUKEE — Street 


car brakes, four independent motor air 
compressors, complete automatic air 
equipment set up, one complete straight- 
air equipment sct up. Representatives: 
N. A. Christensen, general manager; F. 
C. Randall, eastern representative; J. H. 
Denton, chief engineer; G. S. Hastings, 
western representative; J. T. Cunning- 
ham, ©. P. Tolman, Henry Pels, Ger- 
man representative; W. A. Gratton, J. E. 
Eldred, Jr. 


ARTHUR KOPPELL, NEW YORK— 
Narrow-gauge railway material for coal 
and ash transportation, light rails, light 
rolling stock. Representatives: Ernst 
Weiner, C. R. Gier, Jr. 


HENRY PELS & COMPANY, NEW 
YORK~—Shears and punches made of 
wrought iron and steel. Representative: 
Henry Pels. 


KNELL AIR BRAKE COMPANY, 
BATTLE CREEK, MICH.—Knell acci- 
dent air brake system. Representatives: 
Jocl C. Hopkins, secretary; A. H. Metze- 
laar, sales manager; P. Hoffmeister, 
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treasurer; W. F. Knell, construction ~ 


engineer; J. R. Bunce, engineer. 


THE OHMER CAR REGISTER 
COMPANY, DAYTON, OHIO—Three 
different fare registers. Representatives: 
John F. Ohmer, vice-president and gen- 
eral manager; W. B. Farnham, treasurer; 
J. H. Stedman, secretary; M. McDonald, 
general eastern agent; W. F. Breiden- 
bach, manager of insulation; E. S. At- 
wood, New York state agent. 


STERLING-MEAKER COMPANY, 
NEW YORK—'Sterling safety brake, 
Sterling sand box, Sterling fender, sev- 
eral types of fare registers. Representa- 
tives: J. H. Carson, president; ©. S. 
Ackley, secretary; E. B. McLean, man- 
ager; G. Dodge, superintendent; J. A. 
Stowe, treasurer; E. Wickwire, salesman. 


THEINTERNATIONALREGISTER 
COMPANY, CHICAGO—Fare registers 
and fittings. Representatives: A. H. 
Woodward, president; W. H. Brown, 
secretary. 


NEW HAVEN CAR REGISTER 
COMPANY, NEW HAVEN, CT.—Fare 
registers, electric railways supplies. Repre- 
sentatives: W. M. Anthony, president; 
J. S. Bradley, secretary and treasurer; 
F. C. Boyd, vice-president; F. B. Ken- 
nedy, assistant secretary; J. M. Hayes, 
salesman; M. D. F. Yates, saleman. 


GILES S. ALLISON, NEW YORK— 
Security and self-recording registers, 
electric tripartite poles, Valentine & 
Company’s varnish. Representatives: G. 
S. Allison, G. B. Dovey, W. Kierchhoff, 
G. V. A. Conger, H. C. Donecker. 


MAGNUS METAL COMPANY,BUF- 
FALO—Magnus improved self-oiling 
trolley wheel, Magnus metal motor and 
generator bearings, Magnus anti-friction 
metal, babbitt metals, journal bearings 
for street cars. Representative: B. M. 
Tate, Buffalo. 


FOWLER & ROBERT MANUFACT- 
URING COMPANY, NEW YORK— 
Fowler & Robert fare registers. Exhibit 
of evolution from one machine to 
another. Representatives: J. W. Fowler, 
president; G. W. Linch, treasurer; E. 
Packer, salesman; F. A. Morrell, sales- 
man. 


AMERICAN CIRCULAR LOOM 
COMPANY, CHELSEA, MASS.—Amer- 
ican circular loom. Representatives: R. 


B. Cory, H. B. Kirkland. 


BRIDGEPORT BRASS COMPANY, 
NEW YORK — Phono-Electric wire. 
Representatives: H. G. Madden, W. 
Brown. 


CHAPMAN DOUBLE BALL BEAR- 
ING COMPANY, NEW YORK—Elec- 
tric car ball bearings. Representatives: 
C. H. Chapman, president; H. C. Wilson, 
mechanical engineer. 


MONARCH FIRE APPLIANCE 
COMPANY, NEW YORK—“Kilfyre” 
fire extinguisher. Representatives: C. H. 
Barney, P. L. Wilbur. 


DIAMOND STATE STEEL COM- 
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PANY, NEW YORK—Track fastenings, 
patent articles, Church-Hill rail joint, 
Diamond tie-plates, Diamond State spike. 
Representatives: L. A. Bower, vicc-presi- 
dent; J. A. Parker, sales agent, New York. 


ALLSTON FOUNDRY COMPANY, 
BOSTON—Compo brake shoes with cork 
inserts, automobile pulley for band brake 
mechanism, machine pulleys with cork 
inserts, friction clutch, friction pullev 
with cork inserts. Representatives: W. 
W. Whitcomb, president; W. S. Sanborn. 


THE KINNEAR MANUFACTUR- 
ING COMPANY, COLUMBUS, OHIO 
—Kinnear steel rolling door with trolley 
wire connection. Representatives: F. C. 
Schmidt, W. H. Brodie, J. R. Brodie. 


DALLETT & COMPANY, PHILA- 
DELPHIA—Second-hand railway mo- 
tors. Representatives: Frank Dallett, C. 
F. Johnson. | 


MASON SAFETY TREAD COM- 
PANY, NEW YORK—Safety treads for 
stairs. Representatives: Hermann Pfef- 
fer, New York agent; T. R. Morrell, R. 
D. Weeks, C. H. Forsaith. 


NATIONAL LOCK WASHER COM- 
PANY, NEWARK, N. J.—Lock wash- 
ers, sash locks, curtain fixtures. Repre- 
sentatives: W. C. Dodd, secretary; Dan- 
iel Hoyt. 


F. H. NEWCOMB, BROOKLYN— 
Uniform caps. Representatives: F. H. 
Newcomb, E. P. Martin, Jr. 


G. F. BRANDAU, UTICA, N. Y.— 
Brandau accident brake. Representa- 
tives: G. F. Brandau, C. W. Brandau. 


PALM, FECHTELER & COM- 
PANY, NEW YORK—fTransfer Decal- 
comanie ornaments, transfer waining 
signs. Representatives: Frank Fechteler, 
James A. Fergusson. 


THE AMERICAN TELEGRAPHONE 
COMPANY, NEW YORK — Teleg- 
raphone for train despatching. Repre- 
sentatives: C. A. Lich, O. T. Crosby, E. 
W. Creecy. 


NATIONAL CARBON COMPANY, 
CLEVELAND—Carbon brushes, Colum- 
bia carbon brush, Columbia dry cell, 
Columbia enclosed arc carbon for head- 
lights. Ropresentatives: H. J. Davies, 
secretary; A. E. Carrier, New York repre- 
sentative; R. K. Mickey. 


PARTRIDGE CARBON WORKS, 
SANDUSKY, OHIO—Partridge self- 
lubricating motor brush. Representa- 
tives: J. T. Partridge, president; A. C. 
Henry, New York representative. 


FRANCIS GRANGER, NEW YORK, 
represented the following companies to- 
gether with his own exhibit: Hipwood- 
Barrett Car and Vehicle Fender Com- 
pany, patent car fenders. Lehigh Car 
Wheel and Axle Works, car wheels. 
Sterling Electrical Works, incandescent 
lamps. Also the following: Running 
brake shoes, sand boxes, fare registers, 
Granger safety tread, trojan trolley fend- 
er, trolley catcher, punches, insulating 
tape. Representatives: Francis Granger, 
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W. Hibbard, A. B. Dolby, E. J. Righter, 
H. Ham, A. W. Ham, A. M. Wight, N. 
H. Colwell, B. F. Swartz, J. B. Terbell, 
H. T. Mercur, C. Graham Bacon. 


UNITED STATES PROJECTILE 
COMPANY, BROOKLYN—Projectile 
brand high carbon gears and pinions. 
Representatives: C. FE. Porter, B. W. 
Stone, L. E. Robert. 


THE VAN DORN AND DUTTON 


COMPANY, CLEVELAND — Gears, 
pinions, armature lifts. Representative: 
W. A. Dutton. 


THE VAN DORN-ELLIOTT ELEC- 
TRIC COMPANY, CLEVELAND— 
Armature and field coils, commutators, 
rewound armatures. Representative: W. 


H. Elliott. 
RELIANCE MANUFACTURING 
COMPANY, BROCKTON, MASS.— 


The Valentine block signal and crossing 
signal, automatic spacer for spacing cars 
on a double track, circuit-breaker. Repre- 
sentative: D. Valentine. 


BRADY BRASS COMPANY, JER- 
SEY CITY—Motor bearings, journal 
bearings, check plates, trolley wheels, 
anti-friction metal, solder, brass castings, 
Cyprus and phosphor bronze. Repre- 
sentatives: D. M. Brady, president; C. 
P. King, saleman; C. M. Reubens, F. C. 
Cameron, E. F. Wilmerding. 


CRANE COMPANY, CHICAGO— 
Gate valves, globe valves, flanged and 
screwed fittings, oil cups, grease cups, air 
cocks, bib cocks, compression cocks, 
whistles, check valves, relicf valves, an- 
gle valves, hose nozzles. Representa- 


tives: B. A. Kimburg, T. R. Rourke. 


DEARBORN DRUG AND CHEMI- 
CAL WORKS, CHICAGO—Pyramid of 
barrels showing style of package used, 
high-grade lubricating oils, display of 
boiler seale. Representative: R. F. Carr, 
vice-president and general manager; W. 
B. McVicker, eastern manager. 


STUART-HOWLAND COMPANY, 
BOSTON—Trollay wheels. brushes, gears, 
pinions, headlights, are lights, line ma- 
terial, uniform buttons, badges, punches, 
incandescent lamps, car trimmings. Repre- 
sentatives: H. W. Smith, assistant man- 
ager railway department; W. M. Wamp- 
ler, New York representative. 


COLUMBIA MACHINE WORKS, 
BROOKLY N—Electric railway supplies. 
commutators, trolley wheels, brush hold- 
ers, brush springs, controller handles, re- 
verse handles, ‘brake handles, patent 
anchors, Millen illuminated car sign, car 
trimmings, conductors’ bells, motor gongs, 
axle and armature bearings. Representa- 
tives: J. G. Buehler, J. Grady, ©. Love, 
R. Kane. 

THE CUTTER COMPANY, PHILA- 
DELPHIA — Circuit-breakers. Repre- 
sentative: G. N. Anable. 

SPEER CARBON COMPANY, ST. 
MARYS, PA.—Carbon specialties, car- 
bon brushes, etc. Representatives: J. S. 
Speer, Andrew Kaul. 
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GENERAL ELECTRIC COMPANY, 
SCHENECTADY, N. Y.—Type M con- 
trol for electric railway motors in actual 
operation, incandescent lamps being sub- 
stituted for motors. Electrically operated 
oil circuit-breaker shown in operation; 
direct and alternating-current switch- 
board panels; section of underground 
conduit; two large 125-horse-power mo- 
tors; railway motors of various types; 
electric brakes, grooved trolley wire and 
line material; collection of various repair 
parts and supplies. Representatives: J. R. 
Lovejoy, W. B. Potter, R. H. Beach, C. 
C. Pierce, J. J. Mahoney, E. H. Mullin, 
T. P. Bailey, J. W. Buell, R. E. Moore, 
S. W. Trawick, F. H. Strieby, G. D. 
Rosenthal, F. F. Barbour, J. C. Calisch, 
H. H. Corson, F. Cutts, J. G. Barry, A. 
H. Armstrong, T. B. Whitted. 


AMERICAN ELECTRIC HEATING 
CORPORATION, BOSTON—Electric 
heating apparatus designed for car heat- 
ing purposes. Also appurtenances such as 
switches, ete. Representative: Roger 
Williams. 


WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, 
PITTSBURGH—No. 49 railway motor, 
open; No. 50 railway motor, one closed 
and one open; No. 56 railway motor, one 
closed and one open; No. 68 railway mo- 
tor, one closed and one open; No. 76 rail- 
way motor, one closed and one open; No. 
81 railway motor, open; Peckham truck, 
equipped with two No. 49 Westinghouse 
railway motors; Brill maximum traction 
truck, equipped with Westinghouse No. 
81 railway motor; Baldwin-Westinghouse 
mine locomotive; railway power station 
switchboard; illuminated dial ammeter; 
illuminated dial voltmeter; round-type 
ammeter; round-type voltmeter; D. C. 
station lightning arrester; street car 
lightning arrester with choke coil; canopy 
switch; canopy circuit-breaker; car fuse 
boxes; car diverter; car diverter column, 
partly assembled to show construction ; 
gears, gear cases, pinions, axle bearings; 
Nernst lamps: car with standard air 
brakes in operation on track. Representa- 
tives: B. H. Warren, J. R. Ellicott, Arthur 
Warren, T. H. Taylor, W. M. Probasco. 
of Pittsburgh. Pa.: C. W. Regester, Chi- 
cago, Ill.; C. A. Bragg, Philadelphia, Pa. ; 
Paul T. Brady, Syracuse, N. Y.; T. C. 
Frenyear, Buffalo, N. Y.; Calvert Town- 
ley, Boston, Mass. ; H. H. Westinghouse, 
John F. Miller, E. M. Herr, of Pitts- 
burgh, Pa.; Andrew J. Breslin, Edward 
E. Pettee, John J. McCutchen, of New 
York city; William R. Hurd, of Boston, 
Mass.; H. A. Wurtz, N. N. Potter, Pitts- 
burgh. 

THE SHERWIN-WILLIAMS COM- 
PANY, NEWARK, N. J.—Signs. Repre- 
sentatives: E. M. Williams, E. M. Rich- 
ardson, W. B. Albright. 


DEWITT SAND BOX COMPANY, 
TROY, N. Y.—Dewitt sand box. Repre- 
sentative: Mr. Dewitt. 

WHEEL TRUING BRAKE SHOE 
COMPANY. DETROIT, MICH.—Brake 
shoes. Representative: J. F. Griffith, 
president. 
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GENERAL EXHIBIT NOTES. 


THE STANDARD POLE AND TIE 
COMPANY, New York, was represented 
by Mr. E. G. Chamberlin and distributed 
souvenir pen-holders, and showed its 
octagonal poles, railroad ties and cross- 
arms. 


CLING-SURFACE MANUFACTUR- 
ING COMPANY, Buffalo, was repre- 
sented by Mr. Chas. F. Chase. 

NEW PROCESS RAWHIDE COM- 
PANY, Syracuse, N. Y., had as its rep- 
resentatives Messrs. A. C. Vosburgh and 
T. G. Meachem. 


PROVIDENCE CAR FENDER COM- 
PANY was represented by Messrs. A. G. 
Woodworth, E. C. Hall, G. E. O. Hollings- 
worth, G. H. Weston. 


THE DEARBORN DRUG AND 
CHEMICAL COMPANY, Chicago, dis- 
tributed numerous and interesting souve- 
nirs of its own manufacture, among which 
were bottles of perfumery to ladies, and 
pamphlets on its boiler feed-water treat- 
ment and lubricating oil. 


THE OHIO BRASS COMPANY, 
Mansfield, Ohio, distributed miniature 
gongs as souvenirs. 


STANDARD UNDERGROUND CA- 
BLE COMPANY, New York, was rep- 
resented by Manager C. J. Marsh, cast- 
ern and northeastern division; Manager 
T. E. Hughes, southeastern sales de- 
partment; Manager A. B. Sauman, north- 
eastern sales department; Manager G. L. 
Wiley, eastern sales department, and 
others. Samples of wires and cables of 
this company’s manufacture were exhibit- 
ed at the New York office, 56 Liberty 
street, and included all its forms of un- 
derground, aerial and submarine cables 
and insulated wires. 


DARLINGTON ELECTRIC FOUN- 
TAIN AND SUPPLY COMPANY, 
Philadelphia, was represented by F. W. 
Darlington, president. 


BRIDGEPORT BRASS COMPANY, 
New York, was represented by Wylie 
Brown, W. F. Malloy and H. G. Madden. 
The company had on exhibition the 
Phono-Electric wire and railroad special- 
ties which it manufactures. 


H. M. SHAW & COMPANY, New 
York, was represented by H. M. Shaw and 
C. J. Harrington. This company manu- 
factures a line of overhead equipments. 


ARMSPEAR MANUFACTURING 
COMPANY, New York, manufacturer 
of signal lamps and car lanterns, was rep- 
resented by several of the staff, including 
C. E. Nicol. 


THE NEW HAVEN CAR REGIS- 
TER COMPANY, New Haven, Ct., dis- 
tributed one of the most expensive souve- 
nirs of the convention in the form of a 
handsomely mounted thermometer. 


WwW. R. OSTRANDER & COMPANY, 
New York, well known as dealer in elec- 
trical supplies, was represented by M. P. 
Fletcher. 

UNDER-FEED 


STOKER COM- 
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PANY, Chicago and New York, was rep- 
resented by John E. Lewis. 


OKONITE COMPANY, Limited, New 
York, was represented by W. L. Candee, 
H. Durant Cheever, George T. Manson 
and W. H. Hodgins. 


LOUIS B. WHIELDON, Boston, well 
known in connection with street railway 
construction and engineering work, was 
present. 


NATIONAL CONDUIT AND CA- 
BLE COMPANY, New York, was repre- 
sented by J. P. McQuaide, H. F. Tate, 
F. R. Sias, J. B. Honan. 


STERLING VARNISH COMPANY, 
Pittsburgh and Birmingham, England, 
was represented by S. C. Schenck and H. 
Lee Bragg. The company distributed a 
new sample book descriptive of the Ster- 
ling varnishes of different kinds. 


AMERICAN VITRIFIED CONDUIT 
COMPANY, New York, distributed as 
souvenirs miniature samples of its con- 
duit for paperweights. 


AMERICAN CAR SEAT COMPANY, 
Brooklyn, N. Y., distributed as souvenirs 
a sole leather stamp case. 


NORCROSS MANUFACTURING 
COMPANY, Philadelphia, was repre- 
sented by A. H. Chase. 


AMERICAN ELECTRICAL WORKS, 
Providence, R. I., was represented by W. 
J. Watson, manager of the company’s 
New York office, Frank B. Baker, E. R. 
Heilig. 

J. M. ATKINSON & COMPANY, 
Chicago, western agent for the protected 
rail-bond and street railway supplies, was 
represented by Mr. J. M. Atkinson in 
person, who is widely known in street rail- 
way circles. 


ARNOLD ELECTRIC POWER STA- 
TION COMPANY, Chicago, was repre- 
sented by W. L. Arnold and B. J. Arnold. 


JOHN A. ROEBLING’S SONS COM- 
PANY, of New York and Trenton, N. J., 
was represented by H. L. Shippy and 
others of his office. Mr. George C. Bailey, 
manager of the Chicago office, was present. 


STANLEY ELECTRIC MANU- 
FACTURING COMPANY, Pittsfield, 
Mass., was represented by Charles E. Bib- 
ber, who has been for many years well 
known in street railway circles. Also by 
Samuel T. Dodd and W. B. Jackson. 


ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, had an ex- 
hibit which attracted much attention from 
the street railway delegates. It comprised 
types of storage batteries most adapted 
for strect railway service, and parts of 
storage batteries as used in this type. The 
company was represented by Herbert 
Liovd., Chas. Blizard and others from 
Philadelphia, New York and Chicago. 
Joseph E. Lockwood, the Detroit manager, 
was also present. Also E. L. Reynolds, J. 
Lester Woodbridge, M. S. Sharpleigh. 


RIDGWAY DYNAMO AND EN- 
GINE COMPANY, of Ridgway, Pa., 


manufacturer of the McEwen automatic 
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engine and Thompson-Ryan dynamos and 
motors, was represented by Mr. James L. 
Kimball, manager of this company’s Bos- 
ton office. 


THE ELECTRIC CONTRACT COM- 
PANY, of New York, manufacturer of 
small portable electric battery hand lamp, 
had an exhibit of these lamps and was rep- 
resented by Mr. A. W Vandepoel, treas- 
urer. 


THE STANDARD PAINT COM- 
PANY, of New York, had headquarters 
near the main entrance and was repre- 
sented by the following: Messrs. Ralph L. 
Shainwald, J. N. Richards and F. F. Van 
de Water, of New York; Charles Earn- 
shaw, Boston; Gustav Meyer, Hamburg, 
Germany, and Edward Rich, Sydney, New 
South Wales. The company distributed 
attractive literature and a very artistic 
leather money case. 


THE GARTON-DANIELS COM- 
PANY, manufacturer of lightning ar- 
resters and telephone apparatus, was rep- 
resented by the secretary, J. V. S. Titus, 
president, and Messrs. Morris, Ewing and 
Sanville, of the New York office. 


INTERNATIONAL SPECIALTY 
COMPANY, Chicago, manufacturer of 
telephone apparatus and electrical special- 
ties, was represented by Mr. W. B. Mc- 
Curdy, manager of the New York office. 


MR. STEPHEN L. COLES, manager 
of the technical department of the 
Shaughnessy Agency, New York, was a 
visitor. 


THE PIXLEY CONDUIT COM- 
PANY, Chicago, was represented by Gen- 
eral Manager O. C. Pixley. 


STUART-HOWLAND COMPANY, 
Boston, dealer in street railway supplies 
and especially overhead equipments, had 
an attractive exhibition, and was repre- 
sented by Mr. Herbert W. Smith, assist- 
ant manager of the railway department, 
and others. 


THE McROY CLAY WORKS, Brazil, 
Ind., manufacturer of McRoy conduits, 
was represented by Mr. J. T. McRoy, pres- 
ident, and Mr. E. F. Kirkpatrick, mana- 
ger of the Chicago office. 


AMERICAN CIRCULAR LOOM 
COMPANY, Chelsea, Mass., had head- 
quarters in the main corridor. This com- 
pany had an artistically lighted booth 
showing “Circular Loom,” and distributed 
literature illustrating its adaptability for 
street railway service. ‘The company was 
represented by Mr. H. B. Kirkland, general 
sales manager; Mr. John G. Green, west- 
ern manager; Mr. R. B. Cory, agent for 
the metropolitan district, and Mr. J. L. 
Kirkland, of the New York office. 


ROCHESTER CAR-WHEEL WORKS, 
Rochester, N. Y., distributed a souvenir 
of an aluminum pen-knife with four 
blades, with an inscription of the com- 
ae of the company engraved on the 
handle, 


BAY STATE ELECTRIC HEAT 


AND LIGHT COMPANY AND THE 
BERNSTEIN ELECTRIC MANU- 
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FACTURING COMPANY, Boston, had 
a joint exhibit. One of the interesting 
features was a model of the interior of a 
car with its electric car heater in operation. 
It also showed some of its low watt re- 
flector lamps for street railway use, and 
electric fan heaters. The companies were 


‘represented by Messrs. E. S. Gardner, 


superintendent; Gencral B. F. Peach, 
treasurer, and H. W. Gardner. 


ROBINS CONVEYING BELT COM- 
PANY, New York, had a very interesting 
model of its belt-conveying system. The 
model was complete in every detail, and 
was in operation during the entire time of 
the convention. It showed the system of 
conveying coal, grain, etc., by means of 
belts. 


STUART-HOWLAND COMPANY, 
Boston, Mass., showed a complete line of 
its electrical supplies and apparatus. One 
of the unique points of the exhibit was 
that the railing surrounding its booth was 
composed entirely of street railway cross- 
arms and brackets, giving it a picturesque 
appearance. Its handsome souvenir, rep- 
resenting a bear, in bronze metal and in- 
ils for a paperweight, was sought 
after. 


UNITED STATES PROJECTILE 
COMPANY, Brooklyn, displayed its dif- 
ferent sizes and styles of pressed steel 
pinions. The pinion manufactured by 
this company is made from highly car- 
bonized steel and wrought into shape un- 
der heavy pressure, instead of being cut, 
as is usually done. The company of- 
fered as a souvenir a 250-pound projectile 
to any one who desired to take it away. 


THE KEYSTONE ELECTRICAL 
INSTRUMENT COMPANY, Philadel- 
phia, Pa., manufacturer of Keystone meas- 
uring instruments, had an exhibition ad- 
joining that of the Morris Electric Com- 
pany. A complete line of switchboard 
and portable instruments was shown, par- 
ticularly those adapted for street railway 
service. The company was represented by 
Mr. J. Franklin Stevens. 


STANDARD VARNISH WORKS, 
New York and Chicago, distributed one 
of the prettiest and most sought after 
souvenirs of the exhibition. It was a 
watch chain pendant, and was given by 
Messrs. J. C. Dolph and E. L. Phillips. 


SALES ORGANIZATION OF BUL- 
LOCK AND WAGNER COMPANIES, 
Cincinnati and St. Louis, was represented 
bv F. G. Bolles. Mr. Bolles’s messengers 
distributed one of the popular souvenirs 
of the meeting. 


WESTON ELECTRICAL INSTRU- 
MENT COMPANY, Waverly Park, N. J., 
represented by J. P. Brown, manager of 
the New York office. This company had 
an exhibition showing the various types of 
Weston instruments. 

EUGENE MUNSELL & COMPANY, 
Chicago, manufacturer and dealer in mica 
specially adapted for electrical service, Was 
represented by Chas. EB. Coleman, mana- 
ver of the Chicago office. 
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STAR BRASS WORKS, Kalamazoo, 
Mich., was represented by F. P. Crockett. 


DRIVER-HARRIS WIRE COM- 
PANY, Newark, N. J., was represented 
by Wilbur B. Driver. 

SAFETY INSULATED WIRE AND 


CABLE COMPANY, New York, was rep- 
resented by A. P. Eckert. 


FALK COMPANY, Milwaukee, was 
represented by Otto H. Falk and E. A. 
Wurster. 


SYRACUSE ELECTRIC COMPANY, 
of Syracuse, was represented by Henry G. 
Tssertel. 

SAWYER-MAN ELECTRIC COM- 
PANY, manufacturer of incandescent 
lamps, was represented by C. S. Jennings. 


DAYTON ELECTRICAL MANU- 
KACTURING COMPANY, Dayton, 
Ohio, was represented by Joseph Leiden- 
ger, 

MICHIGAN ELECTRIC COMPANY, 
Detroit, Mich., was represented by Joseph 
E. Lockwood. This company has been con- 
structing several interurban electric rail- 
ways throughout Michigan and Ohio. 


EUGENE F. PHILLIPS ELECTRIC- 
AL WORKS, Montreal, Canada, was rep- 
resented by George H. Olney. 

WESTERN ELECTRIC COMPANY, 
New York, was represented by H. C. 
Owen, M. A. Oberlander and others from 
New York. Others were present from the 
Chicago, Philadelphia and St. Louis 
branches. 

PIERCE, RICHARDSON & NEILER, 
Chicago, was represented by R. H. Pierce. 

ROSSITER, MACGOVERN & COM- 
PANY, of New York, was represented by 
its president, Mr. Clinton L. Rossiter, and 
its vice-president, Mr. Frank MacGovern. 
Both Mr. MacGovern and Mr. Rossiter 
possess a very wide acquaintance in elec- 
tric railway circles. 

CHICAGO INSULATED WIRE 
COMPANY, Chicago, was represented by 
Wm. M. Smith. 

WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, was represented 
by Charles Scudder, Jr. This company 
is a large distributing agent for the West 
and South for street railway supplies. 

J. H. STEDMAN, Rochester, N. Y., 
who has been in attendance at nearly all 
street railway conventions, was present. 

NATIONAL BATTERY COMPANY, 
Buffalo, N. Y., was represented by E. A. 
Spring. This company has recently placed 
on the market a new storage battery. 

PROVIDENCE ENGINEERING 
WORKS, Providence, R. I., was repre- 
sented by W. G. Bain. 

HENRY R. WORTHINGTON, New 
York, was represented by J. G. Broaddus. 

CROUSE-HINDS ELECTRIC COM- 
PANY, Syracuse, N. Y., was represented 
hy F. M. Hawkins, manager of the New 
York office. 

ERIE EXPLORATION COMPANY, 
New. York, was represented by J. P. Erie 
and M. C. Dougherty. 
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SIMPLEX ELECTRIC COMPANY, 
Boston, was represented by J. H. Mason. 


HUGO REISINGER, New York, im- 
porter of carbons for electric light pur- 
poses, was represented by A. T. Webb. 


ONE OF THE MOST INTEREST- 
ING appliances that was shown at 
the Madison Square Garden exhibit 
was the hydraulic rail-punching and 
bonding apparatus intended for use 
on the third-rail system of the Man- 
hattan Elevated Railroad, in New 
York, which was exhibited by the Mayer 
& Englund Company, New York and 
Philadelphia. On the Manhattan system, 
the third or conductor rail consists of a 
T-shaped section of metal specially com- 
pounded to ensure high conductivity. This 
steel is rather soft and exhibits an exceed- 
ingly high conducting power. The bonds 
consist of short solid drop-forged cop- 
per links, six being used at each joint. 
Of these, two are placed in the web of 
the rail and two on each side of the 
foot. The hydraulic machine referred 
to consists of a punch which punches a 
hole about seven-eighths inch in diameter 
through either the web or foot, making 
a clean, sharp, round hole, somewhat 
tapered. In this hole the bond is imme- 
diately placed before the steel has time to 
oxidize, and is pressed into place by a 
hydraulic press giving a pressure of 35 
tons, which is sufficient to swage the head 
of the bond firmly and solidly into the 
rail. The apparatus resembles a pair of 
hydraulic jacks, with appropriate punches 
and jaws. In constructing the conduc- 
tor rail it is led up in lengths of sixty feet, 
these being connected together by the solid 
bonds described until a section 480 
feet long is assembled. These 480-foot 
sections are connected by sliding fish- 
plates and long flexible bonds, permitting 
a play of three inches, which is sufficient 
to take up any expansion and contraction 
that will be met with in service. The 
Mayer & Englund Company also exhibited 
a large line of street railway appliances 
and materials, including some very in- 
teresting telephone devices for communi- 
cation between cars on the line and a dis- 
patcher’s office or superintendent’s head- 
quarters. 


IN THE SOUTHEASTERN CORNER 
of the gallery was located the fine exhibit 
of the Morris Electric Company. Here was 
shown a large variety of electric railway 
apparatus, one of the most interesting fea- 
tures being a fine display of steel cross- 
suspension brackets and centre poles. An 
interesting arc headlight for electric cars 
was also exhibited. In this headlight an 
enclosed arc light is used, the resistance 
necessary being included in the hood of 
the lamp, or, if desired, the lamp may be 
connected in series with the heating ap- 
pliances on the car. It has been found 
necessary in high-speed interurban lines, 
especially when running through dark 
country, to have a powerful headlight il- 
luminating the track thoroughly for a 
considerable distance. It is believed that 
this want is supplied bv the head- 
light mentioned. Cold-welded rail-bonds 
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of many patterns were also shown in this 
exhibit, as well as apparatus for making 
cold-welded joints in wires or other con- 
ductors. 


PH(CENIX GLASS COMPANY, NEW 
YORK AND PITTSBURGH, was repre- 
sented by A. H. Patterson, vice-president 
and general manager, and E. H. Peck, 
general sales agent. The beautiful dec- 
orative work in globes and shades of the 
Phoenix company has won it many friends 
among the street railway companics all 
over the world. 


THE DISTRIBUTION OF COPIES 
OF THE ELECTRICAL REVIEW 
Thursday afternoon containing a report 
of Wednesday’s convention proceedings, 
the first complete list of exhibitors, many 
notes relating to the exhibition and names 
of delegates and visitors caused universal 
commendation. The demand soon ex- 
hausted the supply and several subsequent 
editions Thursday evening and during 
Friday were distributed.: The electric 
railway men seemed to appreciate the ad- 
vantage of a weekly publication that gave 
them the news of the convention so 
promptly. 

MR. W. R. BRIXEY represented his 


Kerite Company, with headquarters at the 
Murray Hill Hotel. 


MR. CHAS. E. DUSTIN inspected the 
exhibition with a party of friends. 


THE STERLING-MEAKER COM- 
PANY tendered an elaborate luncheon to 
several of its friends at its office building, 
141 East Twenty-fifth street. This was 
a convenient point for the delegates to the 
convention and it proved to be a very 
popular event. Messrs. Carson, Stowe and 
Ackley, of the company, did the honors 
of the occasion. 


LIEUTENANT F. W. TOPPAN, sec- 
retary and treasurer of the Bay State 
Traction Company, New York, attended 
the convention and made many new 
friends among the electric railway visitors. 
This company is planning a number of 
installations to be made during the fall 
season. 


THE PITTSBURGH REDUCTION 
COMPANY presented a number of its 
friends with aluminum pencil holders with 
pencil enclosed. 


THE ST. LOUIS CAR WHEEL 
COMPANY gave a small nickel-plated 
model of a car wheel paperweight as a 
souvenir. 

l -a 
STREET RAILWAYS: A REVIEW OF 
THE PAST AND A FORECAST OF 
THE FUTURE-—I.* 


BY ROBERT McCULLOCH. 


Gentlemen—Not until the latter part of 
the sixth decade of the nineteenth century 
did the failure of the rumbling omnibus 
to meet the requirements and demands for 
facilities for commercial and social trans- 
portation in the cities begin to force itself 
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into public consideration and generate en- 
quiry as to methods of betterment. The 
cities were spreading in their develop- 
ment beyond the limits of pedestrianism 
to those whose income justified the ex- 
penditure of the cost of the morning and 
evening ride, and as the distances became 
greater, the difficulties of existing efforts 
at accommodation increased. As the 
income of the merchant and manufact- 
urer increased, so also grew the de- 
sire to separate the residence from the 
shop, and the suburban home followed. 
Then the time consumed in the journey at 
the two ends of the business day became 
a consideration, and next the discomfort 
of the long ride over streets so poorly 
paved that they were only, in many in- 
stances, badly kept roads. The outgrowth 
of this casting about for a betterment was 
the street railway, and almost without ex- 
ception the original railways were the 


‘successors of, and a transformation from, 


the bus line. The rails were laid in a 
fashion little akin to the present style of 
construction. The “bob-tail” car was 
scarcely better in its accommodation 
facilities than its predecessor, but its 
speed was greater and its frequency of 
service much increased, and its extension 
beyond the former limits of the stage 
still increased the opportunity and de- 
sirability for border habitations. The 
same spirit which would allow Davy 
Crockett to be happy and contented only 
on the extreme borders of civilization is 
ever and always making new and extended 
limits to our cities. 

These adventurous pioneers contributed 
a patronage which encouraged the new en- 
terprise. Rails were laid on all the stage 
routes. The bus was housed forever, to the 
regret of the man who had sat so long on 
its boot and who was so cheerfully greeted 
by its daily patrons, to all of whom he had 
grown to be a necessity in the daily routine 
of life. He took his place on the little 
platform on the front end of the car, and 
in the changes that have followed so rapid- 
ly in the development of street railway 
conditions, no man has been his equal as 
an expert driver or motorman or gripman, 
and in no hands has the safety of his pas- 
sengers been so well considered. 

Immediately following the installation 
of the first railways came the war, which 
attracted the attention, the energy and the 
enterprise of the whole land. There was 
no thought then of else than methods and 
schemes of numan destruction. The ex- 
citing and alluring and enticing pastime 
of war possessed the people of the entire 
land. No hero was so great as he who had 
stood in the midst of the greatest carnage, 
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and no heritage is so prized as that left by 
him who unflinchingly met an hundred 
times his gallant and determined foe. 
When sheer exhaustion brought peace at 
last, there had been engendered a vigor 
and enterprise which perhaps would never 
have known existence but for the rugged 
experiences of four years of devotion and 
courage and manhood never equaled in the 
history of the world. 

This vigor and enterprise found abun- 
dant opportunity. The good soldier be- 
came the useful citizen, and the street 
railway, claiming its share of attention, 
began to contribute its part toward urban 
development, which development has been 
made possible only through continued 
progress of methods and appliances and 
their application by men as tireless as the 
sun. Rails weighing twenty-five pounds 
to the yard were considered ample in their 
strength and stiffness, and they were 
rolled in lengths little more than twenty 
feet. These were spiked to wooden 
stringers which were held in gauge and 
alignment by being notched into cross-ties, 
in which notches they were secured by dove- 
tailed keys. Cars were constructed with 
special view to lightness in weight, every 
piece of wood and iron being chambered 
and worked down to the limit of prudent 
requirement for strength. Wheels were 
made of a weight as light as 140 pounds, 
180 being a heavy wheel. With few ex- 
ceptions, roads were originally equipped 
with the “bob-tail” car, the length of the 
body being ten or twelve feet, the front 
end enclosed with a circular dash, and a 
step on the rear, the passenger opening 
and closing the door as he passed through 
it. A fare box on the right of the front 
door was expected to have the respectful 
attention and cqnsideration of every pas- 
senger, even though, in his anxiety for 
transportation, he could find a lodgment 
for only one foot on the rear step, and 
holding himself in that position by an 
outstretched arm to a door jamb, with his 
other hand he passed up his nickel or 
other money, the change was made, the 
nickel deposited and the balance returned 
by various reaches and through several 
hands. A great improvement consisted 
in the introduction of a mechanism by 
which the driver opened and closed the 
rear door, either by a rod and levers or 
an endless cord, and next followed a chute 
having places of deposit at each window 
post and on the outside of the rear end. 
The nickel was dropped into this recepta- 
cle, the chute having an inclination to 
the front and ending in either side of 
the fare box, and thus the fare went up 
without the intervention of the fellow 
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passenger. The stove was added in lati- 
tudes where the severity of the winter 
made it necessary, and then the little open 
car made its appearance during the sum- 
mer months. This completed the luxury 
of metropolitan transportation and the 
street railway was becoming a recognized 
institution in the process of city develop- 
ment. The motive power of this vehicle 
was either a single horse or a pair of little 
fleet-footed mules, with a hill horse at 
the heavy grades. 

The driver was necessarily a man of 
much capacity, endurance and versatility. 
He must be an expert in the handling of 
his horses and in controlling the car 
through the brake; he must watch in front 
that he did not run into other vehicles or 
over pedestrians; he must scan the side 
streets for the approach of intending pas- 
sengers; he must closely observe in rear 
that he might keep track of the passen- 
gers who had and who had not paid their 
fare, that he might always observe a 
signal to stop, and that the rear step 
might not be occupied by those who did 
not intend to pay the required fee for the 
privilege of a ride; he must make change 
as desired ; he must answer questions and 
give desired information; he must open 
and close the rear door; he must, in win- 
ter, take care of the fire in the little stove, 
and at night care for and adjust his 
lamps; and with all these duties he must 
stand exposed to the splashing of the mud, 
the beating of the rain and snow, with his 
lines in one hand and the other hand con- 
stantly on the brake. This work he per- 
formed during twelve to fourteen hours 
on his short day and sixteen to eighteen 
hours on the long one, and the long and 
short alternated. 

The passenger, we would say to-day, 
was such through sheer necessity. If he 
lived five miles away he was an hour from 
his work, provided there were no mishaps 
or delays. If the car jumped the track he 
got out and lifted it on again. If the 
horse stopped on the up-grades to get his 
wind or by reason of the obstruction of 
snow or mud, the passenger “put his 
shoulder to the wheel” and helped to 
make the start. He dropped his nickel 
in the slot, he passed up that of his 
neighbor, and, with the driver, he frowned 
on the man who ignored the fare box, and 
he seldom burnt the midnight oil or wasted 
his postage stamps in writing and sending 
letters of complaint. Appliances for the 
clearing away of snow and ice were crude, 
entailing ceaseless labor and watchfulness 
throughout the winter, and the heat of the 
summer brought equal burden in the care 
of the faithful animals whose even gait 
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must be maintained notwithstanding the 
relentless soaring of the thermometer. 
But the “bob-tail”car had only a short- 
lived existence. It was replaced by a larg- 
er vehicle, drawn by two horses and 


manned by a conductor as well as a driver. 
In some instances this replacement was 
made in recognition of the necessity for 
better provision for an increasing patron- 
age, and in others the angry protest of 
passengers against the performance of the 
duties of the conductor drove the last of 
the “bob-tails” from the street. In the 
meantime the weight of the rail had been 
increased and tracks as well as cars were 
improved. Then came the girder rail, 
and about the same time the American 
Street Railway Association had its birth. 
This brought an era of fellowship and in- 
tercommunication among street railway 
men that had not previously existed. The 
method of treating colic in horses was no 
longer held as a trade secret, and the free 
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Electric Freight Locomotives. 


The illustration shows an electric locomo- 
tive which has recently been put in service 
for the handling of coal by the St. Louis, 
Belleville & Suburban Railway Company, 
of Belleville, Ill. At present one loco- 
motive is being operated and two are be- 
ing built, the capacity of each being 20 
loaded cars and the weight 50 tons. Its 
equipment consists of four General Elec- 
tric motors, of 125 horse-power each. 
This company has the following lines in 
operation: St. Louis & Belleville Electric 
Railway Company and St. Louis, Belle- 
ville & Suburban Railway Company, 
which are both double-track roads between 
East St. Louis and Belleville, a distance 
of 14 miles; the Collinsville, Caseyville 
& East St. Louis Electric Railway, op- 
erating between Edgemont, Ill., and Col- 


AN ELECTRIC FREIGHT LOCOMOTIVE. 


interchange of experiences in the solution 
of common perplexities has contributed 
greatly to the rapid and wonderful devel- 


opments which can only astound us when ~ 


we look but a few years backward. 

The demand for more extended and 
more rapid transportation by the man who 
insisted on living on the extreme border, 


as well as the driving of the tenement — 


house from the heart of the city by the 
necessity of occupying this space for man- 
ufacturing and warehouse and office pur- 
poses, brought into use the cable, but its 
great cost and its lack of flexibility pro- 
hibited its adoption except under favored 
conditions. 

‘Then, just as some higher and greater 
power, through human agency, had given 
us, only when there became extreme neces- 
sity for it, steam, and the telegraph, and 
the reaper and the thrasher, and the tele- 
phone, so there came the revelations that 
enabled the application of electricity to 
purposes of power for transportation. 


linsville, seven and one-half miles; the 
Mississippi Valley Transit Company, oper- 
ating between East St. Louis and Ed- 
wardsville, Ill., via Collinsville, 23 miles, 
and St. Louis, O’Fallon & Lebanon Rail- 
way, which is now under construction 
from Lebanon through O’Fallon, connect- 
ing at Edwardsville, a distance of about 
15 miles. The lines, with the exception of 
the St. Louis, Belleville & Suburban Rail- 
way, are all standard gauge, 65-pound, T- 
rail, strictly steam railroad construction 
throughout. The company expects to op- 
erate its electric locomotives on the line 
of the Mississippi Valley Transit Com- 
pany, Collinsville, Caseyville & East St. 
Louis Railway, St. Louis, O’Fallon & 
Lebanon Railway, St. Louis & Belleville 
Electric Railway, as well as the Win- 
stanley Park Railroad Company. 
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Scottish Automobile Trials. 


The following account of these trials is 
taken from the London Electrical Engi- 
neer. It must be exceedingly gratifying 
to the British public to learn that one re- 
sult of the automobile trials which took 
place in and around Glasgow last week, is 
to show that the English-made car can 
at least hold its own against the foreign 
machine in point of reliability. We may 
say that to this object it was that the 
contest was mainly directed, the question 
of speed being quite a secondary consid- 
eration. Although the ultimate object of 
the trials was to promote the British 
motor-car industry and to regain for it 
that prestige which it enjoyed in years 
gone by, the entry list showed that the 
committee had considered it of primary 
importance that the public should be made 
aware of the capabilities of the motor 
vehicle in its most modern development, 
without regard to nationality. About a 
third of the competing cars were of French 
and two of American make. Comparing 
generally the cars with those in last year’s 
1,000-mile trial, a pronounced improve- 
ment is to be noticed in safety, speed and 
hill-climbing capabilities; but this year’s 
trials were much more severe. No re- 
pairs were allowed, and the cars obtaining 
full marks have accomplished over 500 
miles, running up hill and down dale, 


showing reliability in a marked degree. 
The last day of the trials was the most se- 
vere of all, the course being 11514 miles 
through a mountainous district by Loch 
Lomond. Out of the 34 cars which started 
30 were driven by petroleum, three by 
steam and one by electricity; 18 were of 
British manufacture, 11 French, three 
American and two German. Seven be- 
longed to private owners and 27 were en- 
tered by manufacturers or agents. Among 
the British cars the Motor Manufacturinz 
Company is said to have obtained the best 
results. Three cars ran steadily every day, 
almost without stopping, and earned an 
aggregate of 4,488 marks out of a possi- 
ble 4,500. We trust that the excellent 
results obtained by the English-made cars 
in the latest international contest will 
stimulate British manufacturers to yet 
greater exertions in the effort to get be- 
yond the reach of foreign competition. 


A practical test of using telegraph wires 
for telegraph and telephone purposes at 
the same time is being made upon the 
Atchison, Topeka & Santa Fe Railway. 
A line for experimental purposes, two 
miles in length, has been equipped under 
the supervision of Mr. C. J. Sholes, super- 
intendent of telegraph. This line is be- 
tween Leavenworth and South Leaven- 
worth, Kan. At various points on the 
Santa Fe system test lines will be put in 
place. The object is to determine the 
practicability and cost of the invention in 
actual service. 
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Power Transmission by Electricity. 

The application of electric motors in 
manufacturing plants has become so gen- 
eral within the past few years as to de- 
mand the attention of power users in all 
lines of industry. 
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motors friction of long lines of main 
shafting and frequently subsidiary shaft- 
ing is entirely eliminated. From the re- 
sults of tests in eight large factories in 
the United States it was shown that the 
power utilized to drive the machinery of 
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Frc. 1. —THREE ELECTRIC Motors ERECTED ON CEILING, OPERATING DIRECTLY ON LINE SHAFTS. 


The saving in power and cost of oper- 
ation is one of the most important factors 
in favor of the electric motor. -In nearly 
all manufacturing establishments a large 
proportion of the total power generated is 


production averaged but 26 per cent of 
the indicated horse-power developed, while 
in the case of the Baldwin Locomotive 
Works the return was only 20 per cent, 
the balance being consumed in transmis- 


Fie. 2.—ELECTRIC Motor AND WORM GEARING APPLIED TO PRINTING-PRESSES. 
consumed in operating the intermediate 
transmission machinery required in the 
distribution of the power from the engine 
room to the producing machinery which 
is to be run. With the use of electric 


sion. The amount of help necessary and 
cost of attendance in electrically operated 
plants is usually less than where mechani- 
cal methods prevail. | 

Electric motor driving places no restric- 
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tion whatever on the position machines 
are to occupy and they can be located with 
regard to economy of production and 
floor space. It is not necessary that they 
shall be set up parallel to shafts, or ar- 
ranged in rows adjacent to each other, 
as in the case of belted transmissions. 
This feature is important as it frequently 
makes possible the more accessible placing 
of machinery and permits taking advan- 
tage of the best light without regard as 
to how power is to be applied. In the 
case of the government printing office the 
ability in the electric drive to arrange ma- 
chinery irrespec- 
tive of line shaft- 
ing made all space 
equally valuable 
for all classes of 
work and enabled 
the government to 
add 40 presses 
which could not 
have been accom- 
modated under the 
old system. Mr. 
Vauclain, of the 
Baldwin Locomo- 
tive Works, states: 
“Were it not for 
electric driving, 
these works would 
have to cover 40 
per cent more floor 
space than they 
now do, to main- 
tain the present 
output.’ The 
climination of 
heavy overhead 
shafting, not re- 
quired in electric 
driving, also ma- 
terially lightens 
the construction 
of buildings for 
manufacturing purposes, and enables de- 
tached buildings to be reached easily and 
economically, a result not readily obtained 
with other methods. 

The relative cost of equipping a factory 
with electric motors as against belting 
and shafting transmission depends very 
largely upon conditions and circum- 
stances, but would usually be slightly 
greater for the electric transmission. Since, 
however, buildings designed for electric 
driving may be much lighter and cheaper 
in construction, this saving would largely 
compensate for the increased difference 
in the cost of the electric plant. There are 
many cases, however, where the electric 
transmission is less in first cost than any 
other system. It is stated that the depre- 
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ciation on the electric installation can 
readily be made less than on shafting and 
belting, and the cost of maintenance less, 
while the attention required is no greater. 
In the case of the United States Govern- 
ment printing office the benefits derived 
from the use of electric power during the 
last five years have equaled the cost of 
and maintained the entire equipment, 
while the actual saving in coal and gas 
has been paying 10 per cent on the in- 
vestment after making an allowance of 
6.6 per cent for insurance, taxes and inter- 
est. Wherever electric motors have dis- 
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Fia. 3.— ELECTRIC Motors DRIVING SUuAFTs RUNNING AT RIGHT 
ANGLES TO EacH OTHER. 


placed small steam engines, large savings 
have resulted. 

Belting and shafting transmissions ob- 
struct both light and air, while rapidly 
running belts overhead are dangerous. 
The dripping of oil and grease from shaft 
hangers is very objectionable in all fac- 
tories, and the constant agitation of dust 
and dirt caused by moving belts in many 
cases greatly injures the manufactured 
product. The improvement in the con- 
ditions of light and air in all electrically 
driven factories materially improves the 
health of employés. There is also less 
danger to bodily injury in electrically 
driven plants on account of the freedom 
from rapidly moving belts. 

Accidents to machinery in electrically 
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driven plants are usually local in their 
effect, simply stopping one or a few ma- 
chines, whereas the breaking of a belt or 
similar minor casualty in belt driving 
may require stopping an entire plant, or 
a large part of the same. In large estab- 
lishments, this matter of frequent shut- 
downs to repair belts and shafting 
amounts to considerable each year in 
wages and loss of production and the gen- 
eral effect is demoralizing. 

With regard to the decreased cost of 
production, on account of the improved 
conditions and economies effected in the 
saving of floor space and operating ex- 
penses realized by the introduction of elec- 
tric driving at the Baldwin Locomotive 
Works, Mr. Vauclain states: “If we 
should abandon electric driving our man- 
ufactured product would cost us from 20 
per cent to 25 per cent more for labor.” 

Various methods have been devised for 
applying and connecting motors to nearly 
all classes of service. No general plan 
can be adopted for every case, as individ- 
ual conditions govern the application best 
suited. Three general plans, however, are 
being used successfully and they may be 


classed as follows: 

In the practice of directly connecting 
the motor it becomes an integral part of 
the driven mechanism and is mounted 
directly on the shaft which it is intended 
to operate. An example of this is illus- 
trated in Fig. 1, in which case three large 
motors are erected on the ceiling, through 
the armatures of which the line shafts 
pass without the use of couplings or con- 
nections of any kind. Experience has 
proven direct connection to be one of the 
most economical and effective methods of 
electrical application. Motors may be in 
like manner erected on the shafts of the 
individual machines, 

The method of spur or worm gearing 
becomes applicable where large reductions 
in speed are desired, and an example is 
shown in Fig. 2, where motors are geared 
through worm gears directly to each 
printing-press. This system of individual 
motor driving possesses many advantages 
over other systems for many purposes, and 
is very economical. 

The method of belting motors to groups 
of machinery is applicable where moder- 
ate speed reduction is sufficient. The use 
of the belt in this case is sometimes ad- 
vantageous and there are also classes of 
service where it relieves the shock of sud- 
den strain, such as in punching presses, 
heavy cutters, etc. All of the above sys- 
tems have their advantages under varying 
circumstances. Motors operating groups 
of machines are illustrated in Fig. 3, 
which is an example of two shafts running 
at right angles to each other driven from 
motors located at one point. The Quaker 
City Electric Company, of Philadelphia, 
Pa., is manufacturing motors of several 
types, which are peculiarly adapted to dif- 
ferent methods of application. 
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Pan-American Awards. 


Gold medals have been awarded as fol- 
lows, in the department of electricity, at 
the Pan-American Exposition in Buffalo: 


American Steel and Wire Co., Chicago, 
New York city; electric wires and cables. 

Belding Bros., New York city; electrical 
silk. 

Delany, Patrick B., South Orange, N. J., 
apparatus for rapid telegraphy. 

General Electric Co., Schenectady, N. Y.; 
machinery and apparatus for generating and 
using electricity. 

General Electric Co., Schenectady, N. Y.; 
electric lighting apparatus. 

General Electric Co., Schenectady, N. Y.; 
electrical measuring instruments. 

Holophane Glass Co., New York city; 
Holophane glass globes. 

Kellogg Switchboard and Supply Co., Chi- 
cago; telephone systems and apparatus. 

National Carbon Co., Cleveland, Ohio; car- 
bon products. 

Niagara Falls Power Co., Niagara Falls, 
N. Y.; electric transmission plant, as illus- 
trated by model. 

Pittsburgh Reduction Co., Niagara Falls, 
N. Y.; electrical conductors of aluminum. 

Roebling’s Sons & Co., J. A., Trenton, N. J.; 
wires and cables. (Four gold medals in 
classes 4, 10, 11, 13.) 

Safety Insurance Wire and Cable Co., 
The, New York city; electric wires and 
cables. 

Standard Underground Cable Co., Pitts- 
burgh, Pa.; electric wires and cables. 

Stanley Electric Manufacturing Co., Pitts- 
field, Mass.; high-tension, alternating-cur- 
rent apparatus. 

Stanley Instrument Co., Great Barrington, 
Mass.; electric wattmeters. 

Stromberg-Carlson Telephone Manufact- 
uring Company, Chicago; telephone exhib- 
its and service, 


In other departments some of the gold 
medals awarded were to the following: 


Automobile Co. of America, New York 
city; gasmobile. ; 

Baldwin Locomotive Works, Philadelphia, 
Pa.; steam and electric locomotives. 

J. G. Brill Co., Philadelphia, Pa.; 
and trucks for electric roads. 

Consolidated Railway Electric Lighting 
and Equipment Co., New York city; car light 
by electric power from the axle, 

De Dion- Bouton Motorette Co.; bicycles 
and quadricycles. 

Electric Vehicle Company, New York city; 
bicycles (variety and completeness). 

Electrical Vehicle Company, New York 
city; electric automobiles. 

General Electric Co., Schenectady, N. Y.; 
electric traction apparatus and system. 

Gould Coupler Co., Depew, N. Y.; car light 
by electric power from axle. 

John A. Roebling’s Sons Co., Trenton, 
N. J.; general exhibit in transportation. 

American Bridge Co., New York; steel 
structural material and steel buildings. 

E. S. Ritchie & Sons, Brookline, Mass.; 
ships’ compasses. 

Lunkenheimer Co., Cincinnati, 
valves, lubricators and engine fittings. 

Becker-Brainard Milling Machine Co., 
Hyde Park, Mass.; vertical milling machine. 

Brown & Sharpe Mfg. Co., Providence, 
R. I.; automatic gear-cutting machine. 

Carborundum Co., Niagara Falls, N. Y.; 
carborundum. 

Dodge Mfg. Co., Mishawaka, Ind.; 
transmission. 

Ferracute Machine Co., Bridgeton, N. J.; 
stamping machinery. 

Jenkins Bros., New York; 
water valves. 

Long & Allistatter Co., Hamilton, Ohio; 
power punching and shearing machines. 

Marinette Iron Works Mfg. Co., Mar- 
inette, Wis.; Wallrath gas engine. 

August Mietz, New York; kerosene en- 
gines. 


cars 


Ohio; 


rope 
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Morris Twist Drill and Machine Co., New 
Bedford, Mass.; machine tools. 

Niles Tool Works, Hamilton, Ohio; boring 
and turning machines. 

Otto Gas Engine Works, Philadelphia; gas 
engines. 

Pratt & Whitney Co., Hartford, Ct.; drills, 
reamers, cutters and measuring tools. 

Robbins Conveying Belt Co., New York; 
belt conveyor. 

Reeves Pulley Co., Columbus, Ind.; vari- 
able speed transmission. 

Straight Line Engine Co., Syracuse, N. Y.; 
steam engine. 

Chas. A. Schieren & Co., New York; leath- 
er belting. 

Struthers, Wells & Co., Warren, ra.; gas 
engine. 

Henry R. Worthington, Brooklyn, N. Y.; 
jet condenser. 


Among others, the following were 
awarded silver medals: 

American Steel and Wire Co., Chicago 
and New York; cold-drawn shafting. 

American Blower Co., Detroit, Mich.; fans 
and blowers. 

American Roller Bearing Co., Boston; roll- 


“ er bearings. 


Ball Engine Co., Erie, Pa.; steam engines. 

Buffalo Forge Co., Buttalo; punches, 
shears, forges, etc. 

Burt Mfg. Co.; Akron, Ohio; oil-filters. 

E. W. Bliss œ., Brooklyn, N. Y.; sheet- 
metal stamping and drawing machines. 

Deane Steam Pump Co., Holyoke, Mass.; 
condensers and power pumps. 

Fitchburg Steam Engine Co., Fitchburg, 
Mass.; steam engine. 

Foos Mfg. Co., Springfield Ohio; gas and 
gasoline engines. 

Green Fuel Economizer Co., Matteawan, 
N. J.; fuel economizer. 


Hazard Mfg. Co., Wilkesbarre, Pa.; wire 
rope. 


L. S. Heald & Son, Barre, Mass.; lathe 


centre grinder. 

Prentiss Tool and Supply Co., New York; 
general arrangement of exhibit of machine 
tools. 

Pratt & Whitney, Hartford, Ct.; automatic 
turret lathes, compound boring machine, au- 
tomatic toolmakers’ lathe. 

Reeves Pulley Co., Columbus, Ind.; wood- 
split pulleys. 

Wheeler Condenser and Engineering Co., 
New York; Wheeler-Admiralty condenser 
with combined air and circulating pump. 

Weber Gas Engine Co., Kansas City, Mo.; 
gas and hoisting engines. 

American Vitrified Conduit Co., 
York; vitrified clay conduits. 

Bernard Co., E. G., Troy, N. Y.; motor- 
generator sets and accessories. 

Bullock Electric Mfg. Co., 
Ohio; dynamos and motors. 

Camp Co., H. B., Akron, Ohio; 
conduits. 

Crocker-Wheeler Co., Ampere, N. J.; dyna- 
mos and motors. 

Cutler-Hammer Mfg. Co., Milwaukee, Wis.; 
motor starters and controllers. 

D. & W. Fuse Co., Providence, R. I.; fuses 
and fuse fittings. 

Edison Mfg. Co., Orange, N. J.; mechanical 
apparatus for recording and producing 
sound; also Edison-Lelande battery. 

Electric Storage Battery Co., Philadelphia; 
methods and appliances for the distribution 
of electric energy; also storage batteries. 

Eureka Tempered Copper Co., North East, 
Pa.; tempered copper and cast copper. 

Gould Storage Battery Co., New York; 
storage battery. 

Hydra Double Battery Co., New York; 
dry battery. 

McRoy Clay Works, Brazil, Ind.; vitrified 
conduits. 

Northern Electrical Mfg. Co., Madison, 
Wis.; direct-current dynamos and motors. 

Queen & Co., Philadelphia; self-regulating 
X-ray tube. 

Stanley Electric Mfg. Co., Pittsfield, Mass.; 
measuring instruments. 

Wagner Electric Mfg. Co., St. Louis, Mo.; 
single-phase motors and transformers. 


New 


Cincinnati, 
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Baker Motor Vehicle Co., Cleveland, Ohio; 
electric runabout. 

Gold Car Heating Co., New York; car-heat- 
ing apparatus. 

Safety Car Heating and Lighting Co., New 
York; car-heating apparatus. 

Woods Motor Vehicle Co., Chicago; auto- 
mobiles. 

Cassidy & Son Mfg. Co., New York; elec- 
tric fixtures. 

Among others, the following were 
awarded bronze medals: 

American Electric Telephone Co., Chicago; 
telephone apparatus. 

American Engine Co., Bound Brook, N. J.; 
direct-connected dynamos. 

Bossert Electric Construction Co., Utica, 
N. Y.; switches. 

Brown, Harold P., New York; plastic amal- 
gam joints. 

Clark Automatic Telephone Switchboard 
Co., Providence, R. I.; automatic telephone 
switchboards. 

Incandescent Electric Light Manipulator 
Co., Boston; lamp manipulator and attach- 
ments. 

Jandus Electric Co., Cleveland, Ohio; en- 
closed arc lamp. 

Jantz & Leist, Cincinnati, Ohio; electro- 
plating dynamos and driving motor. 

neystone Electric Co., Erie, Pa.; direct- 
current generators. 

Morris Electric Co., New York; Morris 
rail-bonds and hydraulic splicing machines. 

Nationai Carbon Co., Cleveland, Ohio; pri- 
mary Cells. 

Onondaga Dynamo Co., Syracuse, N. Y.; 
direct-connected dynamo and electric motor. 

Peru Electric Mfg. Co., Peru, Ind.; porce- 
lain devices for electric purposes. 

Porter Battery Co., Chicago; storage bat- 
teries. 

Roche, William, New York; dry cells. 

Standard Paint Co., New York; P & B 
tape, insulating compound, and armature and 
field-coil varnish. 

Submerged Electric Motor Co., Menominee, 


Wis.; submerged electric motor and pro- 
peller. 

Toerring Co., C. J.; Philadelphia; arc 
lamps. 


Waitt & Bartlett Mfg. Co., New York; X- 
ray apparatus. 

Wilhelm Telephone Mfg. Co., Buffalo; tele- 
phone apparatus. 

Garlock Packing Co., Palmyra, N. Y.; Gar- 
lock packing. 

Keasbey, Robert A., Buffalo; magnesia cov- 
ering. 

Knowles Steam Pump Works, New York; 
triplex electric pumps. 

Monarch Mfg. Co., Waterbury Ct.; safety 
engine stop valves. 

Monarch Fire Appliance Co., New York; 
“Kilfyre” dry powder extinguisher. 

Otto Gas Engine Works, Philadelphia; 
Otto Railroad water crane. 

Replogle Governor Works, Akron, Ohio; 
water wheel governors. 

Skinner Engine Co., Erie, Pa.; steam en- 
gine. 

Snow Steam Pump Works, Buffalo; steam 
pumps. 

Underfeed Stoker Co. of America, Chi- 
cago; stokers. 


Among those receiving honorable men- 
tion were the following: 

Abendroth & Root Mfg. Co., New York; 
spiral riveted pipe. 

American District Steam €o., Lockport, 
N. Y.; underground system of steam heating 
from central station. 

Cling-Surface Mfg. Co., Buffalo; Cling-Sur- 
face belt dressing. 

Morris Electric Co., New York; wheel-tru- 
ing brake shoe. 

Palmer Bros., Mianus, Ct.; 
gines and launches. 

Bogue. C. J., New York; photo-engraving 
electric lamps. 

Cutler-Hammer Mfg. Co., New York; print- 
ing-press electric controller. 

New England Motor Co., Lowell, Mass.; 
five-horse-power compound motor. 


gasoline en- 
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Tug vs. Cable. 


The illustration on this page shows 
what happened one day recently, when the 
harbor tugboat James D. Leary got its 
propeller tangled in an Okonite cable be- 
longing to the Narragansett Electric Light 
Company, of Providence, R. I., and run- 
ning from East Greenwich to Pattowan- 
net, R. I. When the tug tackled the 
cable it was brought up with a 
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Telephone Consolidation. 


A consolidation of all the independent 
telephone companies in eastern Pennsy]- 
vania has been effected in that state. It is 
stated that this will be followed by the 
merging of all the independent systems 
of the entire state of Pennsylvania with 
those of New Jersey, and which will be 
eventually connected with a proposed sys- 
tem between New York and Boston. The 


A TuGBOAT PROPELLER FOULED BY CABLE. 


round turn, and, after several in- 
effectual efforts to get away, found itself 
ignominiously anchored and powerless. 
The cable was cut and the boat was or- 
dered to dry dock, where the photograph 
was taken. The attitude of the owner of 
the tugboat, who also appears in the photo- 
graph, is suggestive of a mental question 
as to whether the tug was too much for 
the cable, or the cable was too much for 
the tug. The knot illustrated is unusually 
complicated, although it is not remarkable 
for propeller vessels to pick up cables in 
this way. 


——__+< 


Under the direction of Dr. H. W. M. 
Edmonds, of the United States Coast and 
Geodetic Survey, a magnetic observatory 
is being constructed at Sitka, Alaska. 


Consolidated Telephone Company of 
Pennsylvania is the corporate title of the 
combine. The principal offices are to be 
in Allentown, Pa. It officers are: Presi- 
dent, Robert E. Wright, Allentown; sec- 
retary, Dr. T. H. Leidy, Reading; treas- 
urer, C. M. W. Keck, Allentown. The 
board of directors has not been chosen. 
The following telephone companies are 
the ones consolidated: The People’s Tele- 
phone Company, of Wilkesbarre; Anthra- 
cite Telephone Company, of Hazleton; 
Slate-Belt Telephone Company, of Slat- 
ington; Lehigh Telephone Company, of 
Allentown; Schuylkill Telephone Com- 
pany, of Schuylkill, and the Lackawanna 
Telephone and Telegraph lines, of Scran- 
ton. 
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A New Electric Gas Lighter. 

The Aladdin electric gas lighter has just 
been placed on the market by the Aladdin 
Manufacturing Company, of New York. 
Wherever gas is used there is a place for 
such a lighter, which by simply pressing 
the button ignites the gas. 

For gas stoves, gas logs, Welsbach and 
other mantle burners it is quicker than a 
match. The mechanism is simple, a dry 
battery furnishing the spark. 

One of these lighters, taken from stock, 
is said to have ignited the gas 6,409 times 


ELECTRIC Gas LIGHTER. 


before its battery gave out. A new bat- 
tery was placed in it, and the lighter has 
been used 3,000 times since and is still 
working, which shows its practicability. 


Nernst Lamps at the Glasgow 
Exposition. 


On September 4 Lord Kelvin performed 
the ceremony of switching on the Nernst 
lamp installation, for the first time in 
Scotland, at the stand of the Electrical 
Company, Limited, at the Glasgow Ex- 
hibition. To witness the proceedings there 
were present Lady Kelvin, Dr. Bottom- 
ley, LL.D., and Mrs. Bottomley, Sir Wil- 
liam Preece, Geheimerath E. Rathenau, 
Mr. Oscar von Miller, Mr. J. Stottner, 
the general manager of the Electrical 
Company, Limited, and many other emi- 
nent scientists and engineers. The Nernst 
lamps, which brilliantly illuminate the 
large stand of the Electrical Company, 


will be alight every evening until the 
close of the exhibition. 


— d 


The contract for the tunnel and portal 
of the large electric power plant on the 
Canadian side at Niagara Falls has been 
awarded by the Canadian Niagara Power 
Company. The price is said to be over 
half a million dollars and the work is to be 
completed by January 1, 1902. The tun- 
nel will be 2,200 feet in length and 19 
by 21 feet in diameter. It will be bricked 


throughout, the same as the tunnel an the 
American side. At the present time a 
shaft has been sunk the required depth 
and the work of excavating the tunnel 
will be begun immediately by the con- 
tractor. 


A system of wireless telegraphy has been 
tested by Lieutenant-Colonel Samuel 
Reber, U. S. A., which is said to give ex- 
cellent results. It is also stated that it 


does not infringe upon Mr. Marconi’s pat- 
ents. This system is now in use between 
Alcatraz Island and the Presidio, San 
Francisco, A 
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Plan to Connect Long Island Rail- 
road with Rapid Transit System. 


The Board of Rapid Transit Commis- 
sioners has received a plan for the connec- 
tion of the Long Island Railroad system 
with the new underground railroad of 
New York. The Long Island Railroad 
Extension Company, which 1s a subsidiary 
concern of the Long Island Railroad, sub- 
mitted the plan. Mr. W. H. Baldwin, Jr., 
president of the latter company, appeared 
before the board and supported the propo- 
sition. The application was to secure 
permission to build a tunnel from Thom- 
son avenue, in the Borough of Queens, to 
connect at that point with the . Long 
Island Railroad to Thirty-third street and 
Fourth avenue, and thence to a terminal 
at Long Acre Square, Manhattan. 

At both of these places it is proposed to 
establish connections between the new tun- 
nel and the rapid transit lines, which 
would be accomplished by means of sub- 
ways and staircasing. It was explained to 
the commissioners that the company was 
preparing to lay two steel tubular tunnels 
beneath the East River. Electricity would 
be the motive power used. It is intended 
to carry both freight and passengers. 
Four years would be occupied in the con- 
struction of the route according to the 
plans, and the cost would be about $5,- 
000,000. 


=> 

Electric Railways in Chattanooga 

The Rapid Transit Company, of 
Chattanooga, Tenn., has recently pur- 
chased several pieces of property, includ- 
ing the right of way and road-bed of the 
steam railroad which ran up Lookout 
Mountain a few years ago, but has since 
been discontinued. This is to be rebuilt 
for electric car service and will be a very 
interesting road, not only from an engi- 
neering point of view but it passes through 
the battle-field of “the battle above the 
clouds,” and stone breastworks erected by 
the Confederate forces can be seen along 
the route quite frequently. This line will 
connect with the electric line already in 
operation at the top of the mountain. 

The company has also purchased the 
two incline roads which are in operation 
from the foot to the summit at present. 
A line will be built from Chattanooga to 
connect with the incline to handle the 
traffic until the new electric road is com- 
pleted. 

This company also operates lines from 
Chattanooga to the National Cemetery 
and to the Chickamauga National Park, 
the site of the Chickamauga battle, be- 
sides several interurban lines to other 
places. 
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Elliott Perry Gleason. 


Mr. Elliott P. Gleason, the president 
and founder of the E. P. Gleason Manu- 
facturing Company, died, after a short 
illness, at his home in Brooklyn, on Sep- 
tember 26, 1901, in his eighty-first year. 
He was born in Westmoreland, N. H., of 
sturdy New England stock, on June 27, 
1821. At the age of fifteen he was appren- 
ticed to a tinsmith, but ill health com- 
pelled him to give up the work. He went 
to Attleboro, Mass., where he worked at 
the jeweiry business for a little while. 
From there he went to Providence, R. I., 
accepting a clerkship in a general store. 
His fertile brain evolved—in Providence— 
among early inventions, a process of letter- 


Mr. ELLIOTT P. GLEASON. 


ing on glass, a gas tip separate from the 
pillar, a shade holder with flexible arms 
to yield to the expansion and contraction 
of the glass; before 1860 holders usually 
had rigid cast arms or were provided with 
a ring. 

In 1854 he formed a partnership, under 
the firm name of Mooney & Gleason, for 
the manufacture of gas burners and sup- 
plies for the then growing industry of gas 
illumination. The firm prospered, but in 
1867 Mr. Gleason, finding Providence too 
small for him, came to New York. In 
1871 he incorporated the B. P. Gleason 
Manufacturing Company, and branched 
out into the general fittings and appliances 
used by gas-fixture makers. 

When electric illumination was devel- 
oping, Mr. Gleason’s company was one of 
the first to make fittings and appliances 
solely adapted for electric lighting ; among 
Mr. Gleason’s electrical inventions are 
globe holders, insulating joints and many 
standard fittings. In addition to those pre- 
viously mentioned, Mr. Gleason had many 
other large manufacturing interests in dif- 
ferent lines of business. 

His life well typifies the restless, acute, 
indefatigable, successful New England in- 
ventor, whose genius lies at the base of 
so much that is finest and best in Ameri- 
can achievement in the arts and sciences. 
A number of nephews who were associated 
with Mr. Gleason in business will conduct 
the various branches as heretofore. 
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Chicago Electrical Association 
Programme. 


The following is the programme for 
the fall and winter of the Chicago Elec- 
trical Association : 

October 4—“Telephone Protectors,” by 
Samuel G. McMeen, Central Union Tele- 


phone Company. 


October 18—“The Induction Motor,” 
illustrated by stereopticon, by Wm. Hand 
Browne, Jr., assistant professor of elec- 
trical engineering University of Illinois. 

November 1—“The Storage Battery in 
Telephone Work,” by J. G. Wray, elec- 
trical engineer Chicago Telephone Com- 
pany. 

December 6—“Demonstration of High- 
Frequency Effects,” Arthur Vaughn Ab- 
bott, electrical engineer. (Ladies’ night.) 
This meeting will be held in the Audi- 
torium of Lewis Institute, West Madison 
and Robey streets. 

January 3, 1902—“Proposed New Rat- 
ing of Incandescent Lamps,” by John D. 
Nies, instructor in electrical engineering 
Lewis Institute. 

The following are the officers for 1901: 
R. F. Schuchardt, president, 139 Adams 
street; Harold Almert, vice-president, 
1706 Dewey Court; W. J. Warder, Jr., 
secretary, 900 Warren avenue; H. G. 
Dimick, treasurer, 242 South Jefferson 
street; C. E. DeCrow, auditor; W. B. 
Hale, librarian; L. G. Bassett, J. R. 
Cravath, H. P. Clausen, directors. f 

— dl 
Massachusetts Street Railway Asso- 
ciation’s Annual Convention. 


The annual meeting of the Massachu- 
setts Street Railway Association was held 
at Young's Hotel, Boston, September 11, 
1901, and the following officers elected : 
President, Elwin C. Foster, Lynn, Mass. ; 
first vice-president, Edward P. Shaw, 
Newburyport, Mass.; second vice-presi- 
dent, Francis H. Dewey, Worcester, Mass. ; 
treasurer, Fred H. Smith, Quincy, Mass. ; 
secretary, Charles S. Clark, Boston, Mass. 
The following gentlemen compose the ex- 
ecutive committee, which was elected: 
Edward P. Shaw, Newburyport, Mass. ; 
John R. Graham, Quincy, Mass. ; Elwin C. 
Foster, Lynn, Mass.; Francis H. Dewey, 
Worcester, Mass. ; H. H. Crapo, New Bed- 
ford, Mass. ; P. F. Sullivan, Lowell, Mass. ; 
William S. Loomis, Holyoke, Mass.; 
Robert S. Goff, Fall River, Mass. The 
following auditing committee was also 
elected: Horace B. Parker, Newton, 
Mass. ; W. W. Sargent, Fitchburg, Mass. ; 
George W. Cook, Springfield, Mass. | 


D. 

The price of platinum is said to bé 
higher now than ever before, being $36 
an ounce. 


COMMERCIAL NEWS 


DOMESTIC anD EXPORT 


It is reported that Mr. Charles W. Morse, 
of New York, has acquired the controlling 
interest in the Rockland, Thomaston & 
Camden Street Railway, of Camden, Me. 


Lloyds Shipping Agency and the Marconi 
Company have entered upon an agreement 
by which the stations of the agency through- 
out the world are to be equipped with wire- 
less telegraphy apparatus. 


The first cable for the telephone line be- 
tween Brussels and London has been laid, 
a distance of 250 miles, 56 of which are 
under water. The cost of the construction 
of the line will be about £36,000. 


The use of electric power in place of 
steam has been resumed on the Fifth avenue 
and Bath Beach lines of the Brooklyn Rapid 
Transit Company. Through trains on these 
lines will be run across the Brooklyn Bridge. 


It is stated that the Winnipeg Street Rail- 
way Company and the Ogilvie Mining Com- 
pany have combined interests in the matter 
of bringing electric power for the operation 
of their respective machinery. This power 
will be brought from a point on the Winni- 
peg River. 


The town council of Mobile, Ala., has 
granted to the Consolidated Street Railway 
Companies an extension of their franchises 
to March 12, 1955, a term of about 12 years 
more than they previously had to run. The 
council also granted them the use of a num- 
ber of streets in the city. 


In equipping the Springfield & Xenia Rail- 
way, of Springfield, Ohio, it has been de- 
cided to use the third-rail system. The 
third rail is to be put down on the outer 
edge of the track already laid. The power 
for the ine will be furnished by the Day- 
ton, Springfield & Urbana line. 


It is expected that the Cape Breton Elec- 
tric Company will obtain a franchise from 
the Grace Bay council permitting it to start 
work on the construction of an electric rail- 
road through that town. This means that 
within a short time the industrial centres 
of Cape Breton will be belted by electric 
roads. 


The People’s Railway Company, of Wil- 
mington, Del., has received a charter from 
the Delaware Secretary of State. This com- 
pany has a capital of $1,500,000. It is a 
merger of the Brandywine Springs Railway 
Company, the Ellesmere & Wilmington Rail- 
way Company, the Park Railway Company. 
the Citizens’ Electric Railway Company, and 
the People’s Electric Railway Company. 


The following street railroads have been 
consolidated in and about Utica, N. Y.: The 
Utica Belt Line & Suburban: Utica & 
Mohawk; Utica & Deerfield; Oneida Street; 
Herkimer, Mohawk, Ilion & Frankfort Rail- 
roads. The name of the consolidated com- 
pany is the Utica & Mohawk Valley Railway, 
and its capitalization is $3,000,000. The in- 
corporators have taken all the stock. 


Arrangements are now being completed 
for the location of the offices of the New 
Orleans & Carrollton Railroad, Light and 
Power Company in the Edison Electric Build- 
ing in New Orleans, La. Mr. J. K. Newman 
is the president of the consolidated concern. 
The capital stock of the new company is 


Current Electrical News 


$7.500,000 divided into 75,000 shares of $100 
each, 50.000 shares of which are preferred 
stock. 


The Birmingham Railway, Light and 
Power Company, of Birmingham, Ala., has 
been granted a franchise to operate lines 
over additional streets and avenues in that 
city. Mr. Jemison, president of the com- 
pany, has stated that it intends to spend 
$2,500,000 in the improvement of the street 
railway system there and that about two 
years’ time would be required to complete 
the work. 


Comstock Brothers, Detroit, Mich., have 
gained possession of the Cincinnati, George- 
town & Portsmouth Railway. This railway 
will now be changed to standard gauge and 
equipped with electricity. The road now 
ends at Georgetown, but it will be extended 
to Ripley at once, and later on to Ports- 
mouth. Ironton and other points. Mr. A. 
W. Comstock will succeed Mr. Ralph Peters 
as president of the road. 


All the properties of the Everett-Moore 
Syndicate are being consolidated into the 
Lake Shore Electric Railway Company. An- 
nouncement has been made that a sleeping 
car service will be installed between Cleve- 
land and Detroit. The cars will be roomy 
and comfortable, and will be splendidly 
heated and lighted throughout. The interior 
furnishings will be such as to compare 
favorably with Pullman and Wagner sleep- 
ers. 


It is stated that it has now been practi- 
cally settled that the Colorado & Southern 
Railroad will install electricity as a motive 
power on all its suburban lines running out 
of Denver. An expert was sent to Europe 
to investigate the various electric systems 
in use in Berlin and other cities during the 
summer. This expert has returned recently 
and his report was favorable to the change 
to electricity and he stated that the change 
would not involve a cost which the railroad 
could not sustain. The suburban lines on 
which this change is to be made are five 
in number, entering Denver from different 
directions. 


The Consolidated Telephone Companies 
of Pennsylvania is the title of a company 
which is to operate under the charter of the 
Schuylkill valley Telephone and Telegraph 
Company, of Reading, which has been or- 
ganized in Allentown, Pa. Mr. Robert E. 
Wright has been elected president. The 
directors will be chosen later. Seven inde- 
pendent telephone lines from Scranton to 
Philadelphia have heen merged. The capi- 
tal stock is $4.000,000. The companies con- 
solidated are the Lackawanna, of Scranton; 
People’s, of Wilkesbarre; Anthracite, of 
Hazleton: Slate Belt, of Bangor; Lehigh, 
of Allentown: Schuylkill Valley, of Read- 
ing, and the Inter-State. of Philadelphia. 


Investigations which have been made by 
Mr. J. N. Hill, the eldest son of President J. 
J. Hill, have convinced President Hill that 
there is a great saving to be made in oper- 
ating trains by water power conveyea in the 
form of electricity. At first the operation of 
trains by electricity in the Cascade Tunnel, 
a distance of about two and one-half miles, 
was contemplated. It is reported that now 
electric power will be used to operate the 
portion of the road extending from Leaven- 
worth to Skykomish, a distance of sixty- 
six miles. It is said that if the electric mo- 
tors are a success they will be immediately 
operated from Everett to Wenatchee, a dis- 
tance of 141 miles, and eventually extended 
to include the entire mileage of the system. 
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ELECTRIC RAILWAYS 


Trolley cars have begun running between 
Oneonta and Cooperstown, N. Y. 


The work on the Wylam electric line 
in Pratt City, Ala., is being pushed by a 
large force of men. 


Mr. D. F. Keenan has received the con- 
tract to construct the Latrobe Street Rail- 
way in Latrobe, Pa. 


News comes from Winston, N. C., that 
the survey of the railway from that place to 
Wadesboro is soon to begin. | 


A franchise to construct and maintain an 
electric railway in Gouverneur, N. Y., has 
been granted to Mr. Charles McCarty. 


The power for the Sandusky & Interurban 
line in Sandusky, Ohio, will be furnished 
from the power-house at Bath Beach. 


A franchise has been granted to the Kan- 
sas City, Parkville & St. Joseph Electric 
Railway through Buchanan County, Mo. 


Contracts have been given out by the 
Greensburg & Southern Electric Railway for 
the building of the track to Youngwood, Pa. 


The capital stock of the Las Vegas-Hot 
Springs Electric Railway in New Mexico 
has been increased from $200,000 to $350,- 
000. 


News comes that the work of constructing 
the trolley line which is to be built between 
Schenectady and Amsterdam, N. Y., will be 
begun this fall. 


Mr. George J. Hurd has filed an applica- 
tion with the city clerk of Janesville, Wis., 
to build, operate and maintain an electric 
line in that city. 


Work upon the street railway in St. Al- 
bans, Vt., is now being pushed rapidly. There 
was a slight delay because of the non-arrival 
of steel rails caused by the steel strike. 


A new company, known as the Southern 
Michigan Traction Company, consisting of 
Cleveland capitalists, has been organized to 
build a railway from Grand Rapids, Mich., 
to Plainwell. 


The contract for grading and masonry be- 
tween Wheaton and Elgin, Ill., for the Elgin 
branch of the Electric Railway Company, 
has been granted to Bracy, Howard, Foster 
& Company, of Chicago, Ill. 


A charter has been granted to the Cone- 
maugh Valley Street Railway Company to 
build a trolley line from Ebensburg to Johns- 
town, Pa. Mr. Robert H. Murphy is among 
those interested in the line. 


Petitions are being circulated in Blooming- 
ton, Ill., for the right of way for an exten- 
sion of the Bloomington & Normal Street 
Railway lines to furnish transportation in 
the southeast part of thé city. 


The town council of Burrillville, R. I., is 
considering the matter of granting a fran- 
chise to the Columbian Street Railway Com- 
pany for a line from the Statesville termi- 
nus of the Woonsocket system to Pascoag. 


The Auburn Interurban Electric Railway 
Company has filed a certificate of extension 
of its route from Skaneateles to Marcellus 
witu the Secretary of State of New York. 
The extension will be mainly over private 
lands. . 


The village board of Northport, N. Y., has 
granted a franchise to the Northport Trac- 
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tion Company. The Traction company has 
for its object the building of a trolley road 
papi Northport and the East Northport 
station. 


A charter to build an electric railway from 
Rushville, Ill., to Hardin, a distance of 130 
miles, has been applied for by Messrs. 
Robert W. Gardner, C. H. Kastel and others. 
It is estimated that the road will cost about 
$1,000,000. 


Work will be begun at once by the Union 
Traction Company on an automobile power 
plant on the line of the Philadelphia & 
Newtown & New York Railroad to supply 
power to the new Frankford and Falls of the 
Schuylkill line in Pennsylvania, which is 
to be opened shortly. 


At a meeting of the board of county com- 
missioners of Wyandotte County, in Kansas 
City, Kan., a franchise was granted to Mr. 
William Lacklin to construct and operate 
an electric railway from Rosedale to the 
Johnson County line, a distance of some- 
thing over two miles. 


Mr. H. C. Runyon states that a fully 
equipped trolley line will be in operation 
between Plainfield and South Plainfield, 
N. J., before the coming winter is over. As 
soon as the consent of property owners and 
a franchise have been granted the building 
operations will be commenced. 


The stockholders of the Worcester Trac- 
tion Company, which controls the street 
car lines in Worcester, Mass., have met in 
Newark, N. J., and taken preliminary steps 
toward winding up the affairs of the com- 
pany. A resolution has been adopted which 
provides for canceling nearly all of the pre- 
ferred stock. 


Mr. William W. Randolph, of New York, 
who is the consulting engineer for the syndi- 
cate which recently secured control of the 
Wilmington Seacoast Railroad, is in Wil- 
mington, N. C., looking over the field in 
connection with a scheme for converting the 
Seacoast Railroad into a trolley line from 
Wilmington to Wrightsville Beach. 


A mortgage has been executed by the 
Asheville & Weaverville Street Railroad and 
Power Company, in Asheville, N.C.,for $150,- 
000, to the Royal Trust Company, of Chi- 
cago. The amount is to be secured in bonds. 
It is reported that the capitalists who are 
interested in the electric road enterprise 
are considering the extension of the road 
from Asheville to Burnsville. 


Those interested in the trolley line from 
Worcester, Mass., to Providence, R. I., have 
petitioned for a charter in Massachusetts, 
granting them the right to build the road 
from Worcester through the towns of Mill- 
bury, Sutton and Douglas to the Rhode Isl- 
and state line. Messrs. James W. Stock- 
well and Henry B. Bullard, of Sutton, Mass., 
are among those interested in the new line. 


The Carroll Electric Company, of Fish- 
kill Landing, N. Y., has been consolidated 
with the Citizens’ Street Railway Company. 
The board of directors will be the present 
officers of the railway company with the ad- 
dition of Mr. William Carroll. It is said 
that the capacity of the electric light con- 
cern will be increased by the new organi- 
zation and about $20,000 spent in improve- 
ments. 


The Union Railway Company, of New 
York, has been granted a franchise by the 
city council for a trolley railroad across 
Central Bridge from 155th street and Eighth 
avenue to Jerome and Sedgwick avenues, 
which is intended to form a connecting 
link between the Eighth avenue line of the 
Metropolitan Street Railway, the West Side 
Elevated Railroad and the Jerome Avenue 
line of the Union Railway in the Borough 
of the Bronx. 
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Messrs. White & Coughlin, contractors, 
are rebuilding the electric light plant at the 
Glens Springs Sanitarium, New York. 


Mr. G. O. Saunders, who has a winter 
home in Hamlet, N. C., has gone north to 
buy the machinery for a new electric light 
plant which is to be put in operation in that 
place. 


Mr. A. A. Atkinson, of the Toledo Trac- 
tion Company, of Toledo, Ohio, is arranging 
to furnish light and power to the factories, 
stores and private dwellings on and near 
East Broadway. 


At a méeting of its directors the Economy 
Electric Company, of Warren, Ohio, has de- 
cided to build an addition three stories high 
and thirty by eighty feet for the purpose 
of enlarging its plant. 


The Pomeroy-Mandelbaum Syndicate has 
purchased the Norwalk Gas and Electric 
Company, of Norwalk, Ohio, which had a 
capital stock of $125,000 and a bonded in- 
debtedness of $110,000. 


The Adams Brothers Company, in Findlay, 
Ohio, has had ground broken for its electric 
light plant with which it will illuminate its 
foundry, factories and boiler plant. It is 
to be a finely equipped plant. 


The bids on contracts for putting in elec- 
tric plants in Tullahoma, Tenn., have been 
opened by the electric light and waterworks 
commissioners. There were twenty-seven in 
all. The decision of the commissioners has 
not been made public. 


During the time while the washout of the 
new electric light plant is being repaired 
in Fredericksburg, Va., arrangements for 
lighting the city have been made. About 
six weeks will be required to repair the 
damage. The cost will be about $3,000. 


The contract of the Depere Electric Light 
and Power Company, which has supplied 
light for the Green Bay Electric Light Com- 
pany, in Green Bay, Wis., has been discon- 
tinued. All the power of the plant in that 
city will now be used for local power service. 


The property belonging to the Faribault 
Consolidated Gas and Electric Company, of 
Faribault, Minn., has been sold at public 
auction by order of the United States Cir- 
cuit Court, to Mr. George C. Hollister, a 
banker of New York, for $25,000. Originally 
this plant, which was modern and well 
equipped, cost about $125,000. 


A large number of poles are being received 
by the Electric Light Company, in Jackson- 
ville, Fla. The poles are being erected as 
rapidly as possible and the public and pri- 
vate houses wired. Good progress is being 
made on the power-house plant. Under the 
contract with the city it is to be in opera- 
tion by January 1, 1902, but this date may 
be considerably anticipated. 


Judge Campbell has made a proposition to 
furnish the city of Riverside, Cal., with elec- 
tric power. The minimum amount to be 
furnished was 200 horse-power for thirty 
years at a special price per horse-power. 
At the end of the term the plant, transmis- 
sion line, etc., was to be turned over to the 
city at no expense to Riverside and in as 
good condition as when it was installed. 


An application for a corporation to be 
known as the People’s Light and Power Com- 
pany has been filed in the office of the clerk 
of Hamilton County, Tenn., by Messrs. 
Joseph H. Warner, Edwin Warner and 
others. The purpose of the company is to 
manufacture electric light and generate elec- 
tricity for motive power, electrotyping, heat- 
ing houses, etc. The capital stock is fixed 
at $200,000. 


The Keystone Telephone Company, of 
Philadelphia, has received a franchise from 
the council of Ridley Park, Pa. 


Good progress is being made upon the 
work of extending the lines of the Iron 
Range Telephone Company in Cass Lake, 
Minn. 


The Interstate Telephone Company has 
received the right of way through the town- 
ship from the Greenwich Township Com- 
mittee of New Jersey. 


The plant of the Home Telephone Com- 
pany in Gazette, N. J., will soon be sold 
under foreclosure of the mortgage bonds 
ma the Interstate Telephone Company 
olds. 


The wires of the Glen Telephone Com- 
pany on West Fulton and Bleeker streets, 
in Gloversville, N. Y., will soon be placed 
under ground in conduits which are now 
being constructed. 


The contracts covering all the services by 
the Western Union Telegraph Co. with the 
Baltimore & Ohio, Chesapeake & Ohio and 
Norfolk & Western Railways are said to 
have been renewed substantially on the old 
provisions. 


The Southern Bell Telephone Company 
has estimated the cost of laying the con- 
duits over certain streets of Montgomery, 
Ala., including the purchase of cables, at 
$100,000. Between $40,000 and $50,000 of 
this amount has already been expended. 


The Watkins Telephone Company, in Wat- 
kins, N. Y., will soon begin the construction 
of a new telephone line there. This com- 
pany was originally the New Century Tele- 
phone Company, of Cleveland. Over 300 
subscribers are said to have been secured in 
Watkins. 


Steps have been taken by prominent men 
of Bolivar, N. Y., for the formation of a 
local telephone company. As yet the organi- 
zation has not been completed, but every- 
thing thus far is decidedly in its favor. It 
is expected that long-distance connections 
will be made at Wellsville through the toll 
lines of the Inter-Ocean Telephone and Tele- 
graph Company. This will put Bolivar into 
communication with a large portion of the 
state and be a valuable service for the 
Bolivar merchants. 


An arrangement has been concluded with 
the Western Maryland Telephone Company, 
of Carroll County, by the Maryland Tele- 
phone Company, of Baltimore, by which the 
lines of the two companies are to be con- 
nected. Work on the connecting line has 
already been commenced at three points. 
By this arrangement the patrons of the 
Western Maryland Company will be able to 
communicate by telephone with the sub- 
scribers of the Maryland company at Balti- 
more and vice versa. 


The Independent Telephone Company at 
Wellsville, N. Y., under the management of 
Mr. H. W. Savidge, is reported to be steadily 
increasing its business. The farmers in the 
neighborhood of Wellsville are rapidly be- 
coming educated to the value of the tele- 
phone, and it is expected that within a short 
time the territory in this neighborhood will 
be covered with farm lines. The line of the 
Inter-Ocean Telephone and Telegraph Com- 
pany is now being rapidly extended 
west from Wellsville. It will connect with 
Wellsville, Belmont, Friendship, Cuba, 
Olean, Salamanca, Little Valley, Cattaraugus, 
Randolph and Jamestown and all inter- 
mediate points, with a view to giving & 
complete long-distance service for the west- 
ern part of the state, particularly on points 
on the Erie Railroad. 
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The general industrial situation has re- 
mained without much change during the 
past week. The money situation is some- 
what easier, and the outlook in respect to 
finances quite satisfactory. In reviewing 
the situation the Wall Street Journal said: 
“The week brought an advance in the av- 
erage price of 20 railway stocks from 106.20 
to 109.48. Twelve industrials rose from 63.48 
to 65.91. The advance was brought about by 
professional operators who saw opportunity 
for a turn on the short interest. They were 


helped by the increase in the acchison divi- 
dend, and utilized various rumors in regard 
to railway deals. It is known that there are 
plans for some rearrangement of the North- 
ern Pacific, Great Northern system, and, 
while they are not likely to mature im- 
mediately, enough is known of what is pro- 
posed to make a basis for rumor.” 

As the time approaches for the meeting of 
Congress, political questions are being dis- 
cussed with more or less effect on financial 
operations. There seems to be considerable 
enthusiasm on the part of a number of the 
leading members of the Republican party 
over the scheme of reciprocity treaties with 
foreign nations; it is somewhat doubtful, 
however, if anything very tangible will be 
done this winter. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
OCTOBER 12. 


New York: Closing. 
Brooklyn R. T........-.0ccccccees 601% 
Cony Gabs creira eaea EEEO EEE 216%, 
Gen: Bleb ideciadctwssh eee wees 254% 
Mans: Bligicisk sccwscaasiaewanen oar 119% 
Met St RY rs 5 ace sect ass eae eee we 156 
Kings Co. Elec............00e cc ees 195 
N. Y. & N. J. Tel. Co... .... cc eee 165 
Telep., Tel. & Cbl. Co............2.. 6 

Chicago, October 12: Closing. 
Chicago Edison Light............. 162 
Central Union Telephone......... 45 
Chicago Telep............cccceece 253 
LOE s A ty e: TE TEE ee aoe erie me 17 
Un. Trac Dinekesiro carenes t wees 58 
Metropolitan El.........sssssses.. 91% 


At a meeting of the stockholders of the 
Central Union Telephone Company, the is- 
sued capital stock was reduced to $3,481,500, 
one-half of its present amount. There were 
no votes cast against the action. This ac- 
tion is in accordance with the plan adopted 
by the directors of the company to place the 
affairs of the company on a sound financial 
basis. It is understood that a subsequent 
meeting of the stockholders will be held to 
vote upon the question of increasing the 
stock of the company in order that money 
needed for tne development of its business 
may be secured. 

The Chicago Telephone Company paid a 
dividend of 3 per cent on October 9. 


Boston, October 12: Closing. 
Am. Telep. & Tel............0cceee 1591 
Erie Tel.........osessesso EEE 39 
New Eng. T@liiés cca veen cde soeeees 135 
Mass. Elec. pf......... ite aa eS eee 36 
Westing. Mfg. pf...........-.00- 12 
Edison Elec..............cceccece 250 


The Edison Electric Illuminating Com- 
pany, of Boston, has declared its regular 


quarterly dividend of 2% per cent, payable 


November 1 to stockholders of record Oc- 


tober 14, 

Philadelphia, October 12: Closing. 
Elec. Co. of America.............. 61% 
Philadelphia Elec................. 5% 
Union Traction...............c00- 281% 
United G. I. Co... . ccc eee ees 114 
Elec. Stor. Bat. c......... cece cece 63 


Elec. Stor. Bat. pf... 63 


OCCUPATION OF SIDEWALK WITH 
TELEPHONE MATERIAL NOT ADDITION- 
AL BURDEN UPON FEE—The occupation 
of a sidewalk with a trench and pipes for a 
conduit for telephone wires is held, in Vo- 
burn vs. New Telephone Company, Ind., 52 
L. R. A. 671, not to be an additional burden 
upon the fee, which entitles the abutting 
owner to compensation, although it is laid 
so close to the line of the abutting property 
as to interfere with intended areas under the 
walk. 


STREET RAILWAY COMPANY LIABLE 
FOR DEFECT IN STREET CAUSED BY 
PROJECTION OF RAILS—In Groves vs. 
Louisville Railway Company, Ky., 52 L. R. 
A. 448, a street railway company is held to 
be liable for a defect in a street caused by 
the projection of the rails, although they 
were originally properly laid, where the 
surface of the street has fallen away from 
them. The authorities on the question of 
the liability of a street railway company for 
defect in track or street are collated in a 
note to this case. 


CONSOLIDATION OF STREET RAIL- 
WAY LINES NOT VIOLATION OF CON- 
STITUTIONAL PROVISION—lIt is held in 
Wood vs. Seattle, Wash., 52 L. R. A. 369, 
that the consolidation of street railway lines, 
authorized by ordinance because the public 
interests seem to demand it, is not in viola- 
tion of a constitutional provision prohib- 
iting monopolies, trusts and combinations 
of companies for the purposes of fixing 
prices, or limiting production, or regulating 
transportation of any product or commodity. 
A note to this case reviews the authorities 
on the right of corporations to consoli- 
date. 


TELEPHONE COMPANY LIABLE FOR 
ACCIDENTS CAuSED BY POLE WHICH 
SUPPORTS ITS WIRES—It is held in 
McGuire vs. Bell Telephone Company, N. Y., 
52 L. R. A. 437, that a decayed pole which 
fell and injured a lineman in the employ of 
a telephone company, although it did not 
belong to it, but was used under a contract 
with its owner, it does not relieve the com- 
pany from liability for injuries caused by 
the fall, if it had undertaken to make a 
special inspection of its poles, and the de- 
fective pole formed part of its permanent 
line, while the owner had made no agree- 
ment to maintain it securely. 


MISCELLANEOUS 


THE SPRAGUE ELECTRIC COMPANY 
recently held its annual meeting and re- 
elected the following officers for the ensu- 
ing year: John Markle, president; Edward 
C. Platt, first vice-president; Allan C. Bake- 
well, second vice-president; Harry R. Swartz, 
secretary and treasurer. 


AT THE PAN-AMERICAN EXPOSITION 
one of the unique features is a log cabin 
snugly constructed in the clump of trees 
not far from the art gallery. This is a point 
of entertainment and is presided over by 
Rudolph Cermack, “steward of the log 
cabin.” The Pan-American officials have 
found this a pleasant resting spot for odd 
moments and a place to take their dis- 
tinguished visitors. The log cabin is an 
artistic edifice and is most comfortably fur- 
nished. Its contents are the gifts from the 
various friends of the directors and, from 
sandwiches to champagne, are free to all 
who have the entree. During the recent Edi- 
son convention in Buffalo several of the 
electrical officials visited the log cabin 
through the courtesy of Mr. Charles R. 
Huntley, of Buffalo, and Dr. W. M. Habir- 
shaw, of New York. 


MR. FRANKLIN W. KOHLER, well known 
in electrical circles, has accepted the posi- 
tion of Chicago manager for the Milwaukee 
Electric Company, and is established in the 
Fisher Building. 


MR. ANDREW CARNEGIE has offered to 
give $125,000 to the Glasgow Technical Col- 
lege toward the $200,000 necessary to com- 
plete the required fund of $750,000 for the 
improvement of that institution. 


MR. O. L. REMINGTON, who is the Aus- 
tralian representative of the Diamond 
Meter Company, of Peoria, Ill, is making a 
tour of the United States looking up elec- 
tric possibilities and developments in their 
relation to the trade. 


MR. G. M. COLE, of Youngstown, Ohio, 
who is in charge of the work of constructing 
the new electric light and power station 
and the engineering work for the Youngs- 
town & Sharon Street Railway Company, 
has returned from a trip to the East. 


MR. JOHN H. FINNEY, late of Washing- 
ton, D. C., has been appointed western sales 
manager of the Stanley Electric Manufactur- 
ing Company, with offices in the Monadnock 
Block, Chicago. Mr. V. W. Bergentnal, for- 
merly of Pittsfield, Mass., will be engineer 
of the western sales office. 


MR. H. C. ADAMS, Jr., formerly secretary 
of the Phillips Insulated Wire Company, of 
Pawtucket, R. I., has resigned to accept the 
position of New York manager of the Peru 
Electric Manufacturing Company, of Peru, 
Ind. Mr. Adams is widely known in elec- 
trical circles and will assume his new duties 
November 1. 


MESSRS. WALLACE D. LOVELL anp 
GENERAL MANAGER A. E. MAacREEL, of 
the Exeter & Hampton Street Railway, have 
been in Portsmouth, N. H., regarding mat- 
ters relating to the new electric light and 
power plant there. Mr. Lovell states that 
the work of constructing the plant will be 
begun very shortly. 


MR. A. W. BRYANT, who is the consult- 
ing engineer of the Rhinelander Mutual Tele- 
phone Company, has been in Grand Rapids, 
Mich., inspecting the construction of the 
new system which is being placed in Grand 
Rapids. Mr. Bryant has nearly completed 
the exchange of the Rhinelander Mutual 
Telephone Company, which was formed last 
spring. This new exchange will have 250 
telephones and cost about $14,000. 


MR. JAMES FERGUSON, formerly gen- 
eral superintendent of the Municipal Electric 
Light Company, of Brooklyn, N. Y., and, 
after the amalgamation, superintendent of 
the Edison Electric Illuminating Company, 
has accepted the position of general super- 
intendent and consulting engineer of the 
McRoy Clay Works, Brazil, Ind. Mr. Fer- 
guson has for years been identified with the 
electrical interests of Brooklyn in al] lines 
of construction and operation, and it is safe 
to say that he will handle the manufacture 
of McRoy conduits as capably as he has their 
installation. 


AUTOMOBILE NOTE 


A new use for motor cars has been dis- 
covered by Dr. Dawson Turner, who is vice- 
president of the Scottish Automobile Club. 
Dr. Turner thinks that the automobile has 
a great future in administering the open- 
air treatment to consumptive patients. He 
has been much impressed by the beneficial 
effects produced by a thirty to fifty-mile 
ride. By this ride the appetite is increased 
and the sleep improved and a healthy glow 
is heightened, which after a few days’ treat- 
ment tends to become permanent. The tend- 
ency to cough is much diminished. The 
patient should be placed in the front of 
the car to avoid as much as possible the 
dust which is thrown up by the wheels. 
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INDUSTRIAL ITEMS 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, is advertising Adams-Bagnall three 
and one-half ampere arc lamps for all cir- 
cuits to meet gas or gasoline competition. 


THE MONTAUK FIRE DETECTING 
WIRE COMPANY has just completea a fine 
installation of its wire in the Manhattan 
Theatre, Thirty-third street and Broadway. 
New York city. 


THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, of Pitts- 
burgh, Pa., is reported to have secured a 
substantial contract for the electric equip- 
ment of the shops of the Buenos Ayres & 
Rosario Railway. 


THE CRESCENT MANUFACTURING 
COMPANY, 134 Van Buren street, Chicago, 
is placing on the market a cord spool which 
regulates the height of pendent incandescent 
lights, doing away with the loop in the 
arrangement, and simple enough to be used 
by anybody. 


M. VICTOR DOURIN, 28 Rue de la Mon- 
tagne, Bruxelles, Belgium, is in the market 
for all electric railway supplies and desires 
that catalogues of manufacturers be for- 
warded to him, particularly for commuta- 
tors, armature coils and electrical supplies 
of a like nature. 


THE BISHOP GUTTA PERCHA COM- 
PANY is so occupied with its high and spe- 
cial insulations that it does not endeavor to 
compete for ordinary house wire, but it 
claims that the genuine rubber as used by it 
is not too good for cars and central stations. 
A specialty is made of extra flexible. 


THE H. CHAUNON COMPANY, of Chi- 
cago, continues to find a ready demand for 
its Ajax transmission rope. The company 
claims that the material used and the 
method of manufacture make the Ajax the 
most powerful and economical rope for 
transmission of power in existence. 


THE D. A. KUSEL TELEPHONE AND 
ELECTRIC COMPANY, St. Louis. has 
been abliged, on account of a gratifying in- 
crease in its business, to move into a larger 
factory building. The company is now lo- 
cated at 1119 Pine street. St. Louis. Mr. D. 
A. Kusel, head of the firm, is one of the 
pioneers in the telephone business. 


THE WESTERN ELECTRICAL SUP- 
PLY COMPANY, of St. Louis, Mo.. has re- 
cently gotten out a novelty in the medical 
battery line. It is a complete medical bat- 
tery with all attachments, contained in an 
aluminum case seven inches long and two 
inches in diameter. It is very compact and 
can be easily carried in the pocket. 


RUMSEY & SIKEMEIER COMPANY, St. 
Louis, which has recently added a complete 
electrical supply department to its hard- 
ware business, has found its present quarters 
too small. A large six-story brick and stone 
building on the corner of Nineteenth and 
Pine streets has been purchased by this 
firm, and will be occupied as soon as im- 
provements can be made. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, of Chicago, reports a 
shipment of thirty-seven switchboards for 
the last week in September and the first 
week in October, thirteen of which were 
magneto and the remaining common bat- 
tery boards. The shipment for Saturday, 
October 5, alone, was eight switchboards, 
five of which were magneto, and three com- 
mon battery. 


MR. I. P. FRINK. 551 Pearl street. New 
York, N. Y., reports a fresh importation of 
fine French silk and velvet flowers, used for 
decorative purposes on electric lamps. Mr. 
Frink has not been able to get any of these 
for sume time, but now has a fine assortment 
of same on hand, in poppies, fleur de lis and 
roses, in a good variety of colors—all the 
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delicate tints of old rose, pink, yellow, 
lavender, red, etc. 


THE H. P. CAMERON ELECTRICAL 
MANUFACTUR..sG COMPANY, formerly of 
Syracuse, N. Y., has established itself at 
Ansonia, Ct. This company announces that 
the change enables it to better serve its cus- 
tomers and that it is now equipped to fur- 
nisn promptly assembled commutators, 
either new or refilled, armature coils, solid 
sheet mica and segments and pure copper 
commutator segments. It also has facilities 
for rewinding armatures and electrical ma- 
chinery repairs. 


THE UNITED STATES GEOLOGICAL 
SURVEY has prepared charts which show 
the mineral products of the United States 
from 1891 to 1900 inclusive. Any one desiring 
them may obtain them by addressing Mr. 
Charles D. Walcott, director of the Survey. 
This chart is issued in advance of the re- 
port on the mineral resources of the United 
States, 1900. which will be ready for distri- 
bution about November 1, copies of which 
may be obtained through a senator or repre- 
sentative in Congress. 


THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, of Cincinnati, Ohio. has 
received a portion of the important contract 
for the electrical equipment on the Pacific 
coast of the Portland Cement Company's 
projected plant at Vancouver, British Colum- 
bia. The contract amounts to upward of 
$30,000, and calls for three 750-kilowatt gen- 
erators for general power purposes and 
about 60 motors varying in size from seven 
and one-half horse-power to 150 horse-power. 
They are to be utilized for driving the ma- 
chinery in the plant. 


FRANK H. STEWART & COMPANY, of 
Philadelphia. Pa.. is issuing a very at- 
tractive catalogue Known as Catalogue No. 
8, for the purpose of describing its electric 
household supplies. especially electric bells, 
electric gas lighting appliances, telephones. 
telegraph and speaking tubes. This company 
is prepared to make prompt shipments and 
carries a large and complete stock of all 
kinds of electrical supplies, such as batteries 
of many different types. many different 
kinds of electric bells, push-buttons, 
switches, burglar alarms, alarms with 
clock attachments, etc. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY, 
Chicago, Ill., has been awarded a gold medal 
by the Pan-American Exposition. This com- 
pany placed an exchange on the grounds of 
the Pan-American Exposition for service be- 
tween the officials and various buildings 
throughout the grounds. The plant was put 
in operation before the opening of the expo- 
sition and has given fine service con- 
tinuously without interruption. It is said 
that the Stromberg-Carlson Telephone Manu- 
facturing Company is manufacturing more 
than 100,000 instruments annually for large 
and small public exchanges. 


CABLE TESTING APPARATUS FOR 
TELEPHONE COMPANIES—The _ larger 
telephone companies recognize the fact more 
fully than ever before that it is necessary 
to make frequent tests of insulation and 
capacity to determine whether their cable 
svstems are in proper condition. Morris E. 
Leeds & Company, of Philadelphia. working 
in conjunction with Mr. Henry W. Fisher, 
of the Standard Underground Cable Com- 
pany, Pittsburgh. have brought out a series 
of cable testing outfits that have been most 
highly prized by such telepnone engineers 
as have had opportunity to use them. Re- 
cently Mr. James G. Biddle, of Philadelphia, 
who is sole selling agent for Morris E. 
Leeds & Company, took important orders 
for cable testing equipments from the Kev- 
stone Telephone Company, Philadelphia, 
and the Interstate Telephone Company, 
Trenton, N. J. The apparatus purchased vy 
these companies is fully described in special 
catalogue 360, which can be obtained 
Without charge by addressing Mr. Biddle. 
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NEW INCORPORATIONS 


LEWISTON, PA.—Suburban Electric Com- 
pany. $1,000. 


TRENTON, N. J.—Watern River Electrical 


Company. $200,000. 
BATAVIA, OHIO—Citizens’' Telephone 
Company. $50,000. 


LEWISTOWN, PA.—Granville Electric 
Light Company. $1,000. 


REEDSVILLE, PA. — Reedsville Electric 
Light Company. $1,000. 


CHATTANOOGA, TENN.—People’s Light 
and Power Company. $200,000. 


RIVERSIDE, CAL.— Riverside Power 
Company. $250,000. Directors: C. W. Rog- 
ers, J. H. Barbour and others. 


CHICAGO, ILL.—Automobile Company of 
Illinois. $25,000. Incorporators: Joseph 
Grove, E. J. Hubbard and others. 


TORONTO, OHIO—Leader Automobile and 
Engine Company. $25,000. Directors: S. 
E. Van Camp and W. J. Cummings. 


SEATTLE, WASH.—Seattle City Railway 
Company. $500,000. Incorporators: James 
S. Goldsmith, Scott Calhoun and others. 


ZANESVILLE, OHIO— The Zanesville 
Telephone and Telegraph Company has in- 
creased its capital stock from $200,000 to 
$250,000. 


BISMARCK, N. D.—Bismarck Telephone 
and Electric Company. $100.000. To do a 
general telephone business. Incorporators: 
James Serne and others. 


HAMILTON. OHIO—Hamilton, Eaton & 
Richmond Traction Company. $200,000. 
Mr. John J. Hall, of Dayton, Ohio, is the 
president of the company. 


INDIANAPOLIS, IND. — Indianapolis, 
Shelbyville & Southeastern Traction Com- 
pany. $600.000. Directors: Edward K. Ad- 
ams, Thomas E. Goodrich and others. 


ALBANY, N. Y.—Poughkeepsie Light, 
Heat and Power Company. $500,000. To 
manufacture gas and electricity. Directors: 
William B. Goodwin, Moses Ely and others. 


SPRINGFIELD, ILL.—Oak Park Yaryan 
Company. $300,000. The men interested in 
the company are: E. A. Cummings, Charles 
E. Bolles, Willis S. Herrick and other citi- 
zens of Oak Park, III. 


NEWARK, N. J.—The P. T. Motor Com- 
pany. $100,000. To acquire, manufacture 
and construct boats and vehicles for carry- 
ing passengers and freight, and to deal in 
electric, compressed air, oil and gas motors. 


UHRICHSVILLE, OHIO—The_ Uhrichs- 
ville, White City & Newcomerstown Railway 
Company. $10,000. To operate an electric 
railway through vhrichsville, Gnadenhut- 
ten, Port Washington and Newcomerstown. 


ALBANY, N. Y.—Westchester Traction 
Company. $200,000. To operate a street sur- 
face electric road from Ossining to Pleas- 
antville, Westchester County, five miles. Di- 
rectors: Thomas F. Barrett, Harry M. Shaw 
and others. 


HARTFORD, CT.— Massachusetts Con- 
struction Company, Incorporated. $500,000. 
To construct. improve and equip electric, 
steam and other railroads, to deal in elec- 
trical and other supplies, machinery and 
equipment. drainage, water, gas, electric 
light, telephone, telegraphic and power 
plants and works. The articles provide that 
the corporation is not to operate railroads 
in Connecticut. The company is also em- 
powered to acquire all or any part of the 
property, stock and business now or for- 
merly owned by the Massachusetts Construc- 
tion Company, incorporated under the laws 
of Massachusetts. Incorporators: Lucius 
F. Robinson, John T. Robinson and others. 
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Nothing better illustrates the depend- 
ence of one branch of science upon an- 
other than the history of the United States 
Veather Bureau. Meteorology as a sci- 
ence is almost absolutely dependent upon 
the electric telegraph; indeed, it is as it 
stands to-day directly a product of the 
extension of telegraph lines over wide 
areas. When the telegraph was invented 
and first put to work no one foresaw that 
one of the results which would follow this 
extension would be the ability to plot in- 
stantancous charts showing weather con- 
ditions over such a wide area as that of 
the United States, for example. As soon 
as it was possible to do this it became 
casy to study the motions of storm cen- 
tres and weather areas, and from them 
the science of meteorology, especially of 
veather forceasting, has arisen. While 
some of us may feel occasionally that this 
is not an exact science, vet statistics show 
that it is far more exact than is com- 
monly believed, and that the percentage 
of verified weather predictions is aston- 
ishingly large. Both the weather service 
and the time service of this country are 


cntirely dependent upon the telegraph. 


STREET RAILWAY TRACKS, 

In the report of the committee on stand- 
ardizing street railway equipment which 
was presented to the recent convention of 
the American Street Railway Association, 
occurs a recommendation that T-rail be 
made standard for all uses. It is to be 
hoped that this recommendation will meet 
with wide consideration and that munici- 
pal authorities may be educated to the 
point of permitting the establishment of 
such rail in streets, thereby greatly im- 
proving the character of street railway 
service and adding to it possibilities which 
it has not at present. 

Entirely outside of the belief that ‘the 
T-rail makes the best track upon which a 
trolley car can run, is the important con- 
sideration, now confronting many munici- 
palities, of inability of the high-speed 
cars of interurban lines to operate satis- 
factorily upon channel or grooved rails as 
ordinarily laid for cars confined to street 
service, The whole difference lies in ques- 
tions of the flange and width of the car- 
Wheels. At the speeds under which ordi- 
nary trolley cars operate deep flanges are 
unnecessary, and the grooved girder rail 


makes an excellent track. But cars 


equipped with shallow-flanged wheels can 


not undertake to make the high speeds 
necessary for interurban and suburban 
work without some danger of derailment. 
For such service as this, deep flanges, ap- 
proaching close to the standard maintained 
by steam railways, are necessary, and cars 
so equipped are much hampered in their 
progress over city tracks. Indeed, in some 
cases thev can not be operated at all on 
the form of rail which has become the 
favorite of municipal engineers. 

The consequence of this state of things 
is that in many places a sort of compro- 
mise flange is used which is neither en- 
tirely satisfactory for operation on 
grooved-rail track nor vet completely safe 
at the high speeds which it is desired to 
make in outlying districts. Nothing is more 
certain than that the speeds of electric 
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railways are on the increase, and that a 
popular demang will compel the construc- 
tion of better tracks on private rights of 
way and the equipment of interurban lines, 
especially, with cars making speeds of the 
same class as those attained by steam trains. 
The principal value of the suburban or 
interurban electric railway lies in its 
ability to collect and deposit passengers at 
street corners in the town. To confine it 
to a private right of way and a terminus, 
such as steam roads use, would imme- 
diately nullify one of the most important 
advantages which this system of traction 
possesses. Tt is bevond question that the 
interurban car must run on the screct 
tracks and must be able to take its pas- 
sengers from their doorsteps or street cor- 
ners. 

The installation of T-rail as the stand- 
ard for city work would permit this and 
at the same time, despite the belief which 
is Widely prevalent among city engineers, 
it would not introduce any objectionable 
element in the street surface. The art of 
laving T-rail in paved streets has now 
reached a point of such perfection that 
tracks of this character may be put down 


and maintained in such condition that 


even a bicycle crossing them will suffer a. 
scarcely perceptible jar. It should be 


borne in mind by municipal engineers that | 


the advantages to be obtained for any city 
by extension of its suburban electric rail- 
wav service, and the bringing in of coun- 
try people to trade in the town, will far 
outbalance any apparent objection that 
may be raised to the installation of a track 
of the proposed kind in the streets. 


VACUUM TUBE LAMPS, 

Sir Humphrey Davy was a pioneer in. 
electric lighting in more than one direc- 
tion. Not only did he first observe the 
voltaic are and thus lav the foundation 
for the industry of electric lighting, but 
he also made some curious experiments 
with exhausted tubes and bulbs, which 
glowed with a soft light under the stimu- 
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lus of electrification. Almost ever since 
these classical experiments were per- 
formed inventors have turned toward the 
new phenomena developed as containing 
a possible method of making an efficient 
So far their efforts 


have not accomplished the end sought for, 


and practical light. 


but so much has been done and such ex- 
cellent progress has been made, especially 
of late, that one can no longer afford to 
regard vacuum-tube lighting as a chimera 
or a visionary idea. 

Up to within very recent years the 
Geissler tube represented all that had been 
accomplished in the direction of produc- 
ing a light by the passage of electric cur- 
rent through a tenuous gas. The magnifi- 
cent research conducted by Sir William 
Crookes renewed interest in the phenom- 
ena of electrical discharges in a vacuum 
and led many investigators again to take 
up the question of producing a light that 
should be commercially valuable by this 
means. The names of Tesla and Moore 
will be remembered in this connection, 
both having produced light by means of 
extraordinary efficiency compared with 
those in ordinary use. But the light pro- 
duced was not commercially successful on 
account of many inherent weaknesses in 
the apparatus employed, and also on ac- 
count of the high tensions necessary and 
the peculiar mechanism employed to gen- 
erate them. 

The latest worker in this field, Mr. 
Cooper-Hewitt, has produced the most 
promising results that have been noted so 
far, and has succeeded in making a light 
of great efficiency and power and of easy 
control, but open to the objection of un- 
pleasant color. Indeed, it may fairly be 
said that this investigator has solved the 
problem so far as producing a continuous 
and powerful light under highly economi- 
cal conditions is concerned; but the ques- 
tion of color is one of high importance, 
and, so far, no statement has been made 
regarding any method of remedying this 
defect. 
there should be great difficulty in provid- 


It certainly does not seem that 


ing a remedy or in altering the color of 
the light emitted by the glowing mercury 
vapor. It is to be hoped that news will 


soon come to us that this objection has 
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been removed and that the vacuum tube, 
or, perhaps, more correctly, the vapor tube, 
may take its place as a commercial method 
of illumination. 


UNIFORM ROTATION ENGINES. 

The influence exerted upon steam en- 
gine design by the dynamo machine has 
been perhaps the largest that has deter- 
mined modifications of this important 
prime mover. The requirement of the 
dynamo for close and accurate speed regu- 
lation led not only to reconstruction of 
the prevailing type of engine which was 
in vogue at the time electrical machinery 
came into common use, but has also caused 
an elaborate study to be made of govern- 
ing mechanisms of all types. The inven- 
tion of methods whereby alternating-cur- 
rent dynamos could be operated in parallel 
introduced, however, a new difficulty in 
the governing of engines. It was no long- 
er sufficient that the average speed of the 
engine should remain constant within 
close limits, but very necessary that there 
should be no acceleration or retardation 
of its speed during a complete revolu- 
tion of the flywheel. With an ordinary 
single-cylinder engine there are evidently 
two periods of quickening and two of slow- 
ing of the speed in each revolution, 
and alternators connected to such engines 
and grouped in parallel naturally suffer 
great surgings of current due to these 
The 


popularity of alternating apparatus has 


minute irregularities of the motor. 


therefore led to an urgent demand for 
some forms of speed regulation that will 
result in a practically constant torque at 
all phases of the revolution of the machin- 
ery. 

While in large engines, having two or 
more cylinders, this condition is more 
nearly approached by the angular dis- 
placement of the various cranks, still it is 
by no means entirely realized. In only one 
form of stcam engine has it been actually 
accomplished, and to this form, which in 
other respects has many advantages, it 
lends additional ability to take care of the 
It is need- 
less to say that the form mentioned is 
the steam turbine. 


difficult conditions involved. 


Some of the results which have already 
been had with this form of steam engine 
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are astonishing, the turbine exhibiting re- 
markable efficiency and a straight line 
characteristic for variable loads which is 
highly desirable. At the same time it 
should not be forgotten that the turbine 
has only begun its cvolution and that its 
development may be expected to take place 
along the lines which have marked other 
varietics of machinery. In other words, 
the newer form of engine is only at the 
beginning of its development. What it will 
accomplish may possibly be judged by the 
rcstuts already attained; but it seems safe 
to say that the turbine is destined in the 
future to become the ordinarily accepted 
varicty of steam motor for the operation 
of alternating-current machinery. 


SOME POWER TRANSMISSION CON- 
` SIDERATIONS. 


In the important paper on “Oscillations 
of High Frequency and High Potential 
Observed in Transmission Lines,” which 
was presented at the recent meeting of 
the American Institute of Electrical En- 
ginecrs, by President C. P. Steinmetz, and 
which is concluded on another page of this 
issue, is found a summary of some of the 
most interesting work that has been done 
in late years in connection with high-ten- 
sion alternating-current supply systems. 
The facts developed by Mr. Steinmetz’s 
researches point to a limiting condition 
which exists in present installations, and 
at the same time suggests a remedy for 
some troubles which militate against the 
successful and continuous working of 
such systems. Aside from the extra- 
ordinary beauty of the research and its 
analytical exposition, which brings to the 
surface the ordinarily submerged terms of 
the second order, the paper shows that the 
instant of breaking an alternating-current 
circuit is of enormous importance as re- 
gards the phenomena that may take place 
in it. In short, the remedy that is evi- 
dently suggested is the invention of some 
form of circuit-breaker and switch that 
will handle such circuits at the instant of 
zero current only. That it is possible to 
devise this can not for a moment be doubt- 
ed, and such apparatus would add very 
materially to the stability and permanence 
of high-potential transmission installa- 
tions. 
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THEORETICAL INVESTIGATION OF SOME 
OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH 
POTENTIAL TRANSMISSIONS—III. 


e = 22.4 


ace oS thus: 
BY CHARLES P. STEINMETZ. 
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(b.) Rupturing the line under short-circuit, it is : 
i, = 1,265 cos (w +7) 


i= — 11.3 sin (p — w) +1265 e —"?°? [eos (w + J) 
ded. — .0089 sin w] cos 11.2 p + .1 cos w sin 11.2 @; 


Some instances may illustrate the e, = 28.280 ‘cos (p + o) —e T -25 $ [cos w cos 11.2 p — 10 cos (w 47) sin 11.2 p]! 


phenomena discussed in the preceding: 
I. 


Let, in a transmission line carrying 100 
amperes at full load, under an impressed 
electro-motive force of 20,000 volts, the 
resistance drop equal eight per cent, the 
inductance voltage fifteen per cent of the 
impressed voltage, and the charging cur- 
rent eight per cent of full load current. 
Assuming, as resistance drop in the step- 
up transformers, one per cent, and as re- 
actance voltage two and one-half per cent. 

The resistance drop between constant- 
potential generator terminals and mid- 
dle of transmission line is then five per 
cent, or r = 10 ohms. The inductance 
voltage is ten per cent, or x = 20 ohms. 
The charging current of the line is eight 
amperes, thus the capacity reactance k = 
2,500 ohms. 

It is then, assuming a sine wave of im- 
pressed electro-motive force: 


These values are a maximum for: o = —j = — 63°: 
i = — 11.3 sin (p + 62°) +1,260 e °°? (cos 11.2 p + .044 sin 11.2 p) 
e, = 28,280 cos (p + 63°) — 282,800 e — °° (.044 cos 11.2 p — sin 11.2 p) 


Ae 


F 
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ES 


E = 20,000 4/2 = 28,280 volts € s = "s S e S v w A A 
t = — 11.3 sin (p — w) Fia. 1.—H1aa-PoTentiaL OSCILLATIONS. 
e, = 28,280 cos (p — w) 
"= —11.3¢6 7°99? [sin w cos 11.2 p — 11.2 cos w sin '1 2 gy] That is, the potential difference rises 
yeas ee 25 eee about tenfold, to 282,800 volts. 
e, = — 28,280 e [cos w cos 11.2 p — .069 sin w sin 11 2g] These values are plotted in Fig. 4. 


Thus, the oscillation produced in starting the transmission line is: 
1 = — 11.3 [sin (y—w)+ e TRAD (sin w co3 11.2 p — 11.2 cos wsin 11.2 g)|] 
e, = 28,280 [cos (p — w) — € — bg (cos w cos | .2 p — .089 sin w sin 11.2% wy) | 
Hence the maximum value, for: w = 0: 
i = — 11.3 (sin p — 11.2 e —=-75 $ sin 11.? p. 
e, = 28,280 (cos p — e — 25 $ c03 11.2 p) 
and the minimum value, for: w = 90°: 


25 $ cog 11.2 p) 


i = 11.3 (cos p— e ` 
e, = 23,280 (sin p + 089e — 25S gin 11.2 p) 
These values are plotted in Figs. 1 and 2, with the current ič in dotted and the 
potential difference e, in drawn line. The stationary values are plotted also in 
thin lines. 


(a) Opening the circuit. under full load, it is : 
i = — 11.3 sin (p — o) + e S$ — (i, — 11.3s8in w) cos 11.2 p 
e, — 28,280 cos (p — w) + 224 t, £ —-29 $ gin 11.2 p 


These values are maximum for w= 0 and non-inductive circuit, or: 7, = 141.4, 
and are : 


i = — 11.3 sin p + 141.4e 9 $ cas 11.2 o 
e, = 28,280 cos p + 31,600 e "°°? sin 11.2 p 


These values are plotted, in Fig. 3, in the same manner as Figs. | and 2: 


II. 


In the instance referred to in the begin- 
ning of the paper, where I first observed 
the destructive voltage induced by a short- 
circuiting are, on an experimental 10,000- 
volt, 40-cycle line, during the occurrence 
of the phenomenon the generator voltage 
probabły fell to about 5,000, due to limited 
capacity. The resistance of the system 
was very low, about 7=1 ohm, while 
the inductive reactance may be estimated 
as x= 10 ohms, and the capacity re- 
actance as & = 20,000 ohms. 

It is thus: tan 7 = 10, or approxi- 
mately: 7 = 90°. 

Herefrom it follows: 


i = 707 e — +99 % cos 44.7 p 
e, = 3:6,000 e — 95 ¢ gin 44.7 o 
That is, the oscillation has a frequency 
of about 1,800 cycles, and a maximum 
electro-motive force of nearly one-third 
million volts, which fully accounts for its 
disruptive effects. 
As conclusion, it follows herefrom: 
1. The most important source of de 
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structive high-voltage phenomena in high- with the wave of impressed electro-motive 
potential circuits containing inductance force or its higher harmonics, in case of 
und capacity are not resonance phenomena the deviation of the wave from sine shape, 
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but are the electric oscillations produced 
by a change of circuit conditions, as start- 
ing, opening circuit, ete. 

2. These phenomena are essentially in- 
dependent of frequency and wave shape 
of impressed electro-motive force, but de- 
pend upon the conditions under which 
the circuit is changed, as the manner of 
change and the point of the impressed 
clectro-motive force and current wave at 
which the change occurs. 

3. The electric oscillations occurring in 
connecting a transmission line to the gen- 
erator are not of dangerous potential, but 
the oscillations produced by opening the 
transmission circuit under Joad may reach 
destructive voltages, and the oscillations 
caused by interrupting a short-circuit are 
liable to reach voltages far beyond the 
strength of any insulation. Thus spccial 
precautions should be taken in opening a 
high-potential circuit under load. But 
the most dangerous phenomenon is a low- 
resistance short-circuit in open space. 

4. The voltages produced by the oscilla- 
tions in open-cireuiting a transmission 
line under load or under short-circuit are 
moderate, if the opening of the circuit 
occurs at a certain point of the electro- 
motive-force wave. This point approxi- 
mately coincides with the moment of zero 
current. = 


<<- 
Designing of Dynamos. 

In a recent patent in‘England the sub- 
ject of armature winding for alternating- 
current generators is taken up by Mr. B. 
G. Somme. The object is to provide a 
generator which shall have certain advan- 
tages over those heretofore designed and 
employed in similar relations. Among 
such advantages are the utilization of an 
armature which has a large number © 
slots and a small number of conductors 
per circuit; one which may have as many 
circuits in parallel as may be desired, 
without regard io the number of field 
magnet poles; one in which each circuit 
is uniformly distributed entirely around 
the armature periphery; one in which the 
coils are so constructed and arranged that 
in case of accident to any winding the re- 


maining windings will be uniformly dis- 


tributed, and may therefore be used 
satisfactorily; one in which the windings 
may be used indcpendently for separate 
circuits, if desired; one in which part of 
the windings may be reversed when the 
number of circuits is an odd number, so 
as to provide a symmetrical arrangement, 
and one in which the difference of poten- 
tial between adjacent end conductors 1s 
less than that between the end conductors 
of any one of the windings that are near- 
est to each other. | 
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Science 
Brevities 


Electrochemical Microscopy—R. Kohn 
suggests a new method of research, spe- 
cially applicable to plant physiology, in 
an article which is abstracted in the Lon- 
don Electrician. It consists in producing 
gold deposits under the microscope by 
means of the electrolysis of a thin superfi- 
cial layer of gold chloride. He proves that 
all vegetable cells show P. D.s which regu- 
larly appear in the course of the cellular 
activity. All plants are pervaded by a 
connected system of electric conductors 
whose conductivity is many times higher 
than the conductivity of their insulating 
surroundings. These conductors are iden- 
tical with Schimper’s Leitscheiden. It is 
not clear whether they should be classed 
as metallic or as electrolytic conductors, 
but the greatest probability speaks for the 
latter. The solution of starch at the top 
cells and its deposition in an insoluble 
form at the root is equivalent to an elec- 
trolytic transmission, a kind of telegraphic 
transmission of carbo-hydrates. The chief 
conductor lies to the right and left of the 
mid-rib of the leaf, and is two cells deep. 

Vibrations of Incandescent Lamp Fila- 
ments—The filament of an incandescent 
lamp is thrown into rapid vibrations in the 
cold state by the slightest disturbance. 
This subject has been investigated by R. 
Kempff-Hartmann in an article published 
in the Physikalische Zeitschrift, which 
article has been digested in Mr. Fournier 
d’Albe’s abstracts. If it is held to the car 
a metallic note is heard, which appears to 
consist of several notes not harmonically 
related. When the lamp is burning the 
oscillations rapidly die away. This is not 


due to a loss of elasticity, since the pitch . 


of the note heard remains the same; but 
there is probably a magnetic damping 
effect. The incandescent filament may be 
kept in a state of vibration by the simple 
device of bringing a magnet into its 
neighborhood, provided that cither the 
lamp or the magnet are fed by an alter- 
nating current. The vibrations are not 
like those of Braun’s cathode beam, strictly 
in unison with the current curve, but are 
practically sinusoidal. If two incandes- 
cent filaments are so arranged that their 


vibrations are normal to each other, the. 


point of intersection, which appears black, 
describes Lissajou’s figures. If the two 
lamps are in parallel, the figure is a 
straight line. The vibrations of the fila- 
ment may, by a suitable arrangement of 
diaphragms, be used for producing in- 
termittent illumination and for determin- 
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ing the periodicity of an alternating cur- 
rent by illuminating a rotating sector. 


Penetration of Hertzian Waves—It is 
known that Hertzian waves only pene- 
trate a very thin layer of metal. The 
question as to how far they penetrate 
into a conducting liquid is investigated by 
C. Nordman with the apparatus shown in 
the diagram in ax article published in the 
Comptes Rendus and abstracted in a Brit- 
ish contemporary. A very sensitive co- 
herer is placed in a test tube, and plunged 
below the surface of mercury contained in 
a box, F. It is thus completely shielded 
from the influence of electric waves. One 
of the wires of the coherer circuit 
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PENETRATION OF HERTZIAN WAVES. 


plunges into the mercury, while the 
other is taken upward through the 
electrolyte, and its insulating envelope 
is removed at and above a point, 
I. Any oscillations produced in the neigh- 
borhood of the wire, F’, travel along it, 
and encounter the resistance of the elec- 
trolyte, L, to the extent of the thickness, 
H. The liquids experimented upon were 
sulphuric acid, sodium and potassium chlo- 
rides and magnesium sulphate solution. 
The maximum thicknesses traversed by 
the waves in the four liquids were 5 mm., 
18 mm., 52 mm. and 41 mm., respectively. 
The gencral result is that transparency 
varies in the same sense as resistance, 
but not so rapidly. 


Selenium Experiments—J. W. Giltay 
describes some instructive experimente 
for demonstrating and studying the pho- 
to-electric properties of selenium, in the 
Physikalische Zeitschrift. His article is 
abstracted in the London Electrician. In 
the first of these a selenium cell of Shel- 
ford Bidwell’s pattern is mounted in a 
drum resembling a fluoroscope, and the 
intermittent illumination produces a tone 
of corresponding pitch in a telephone 
put in circuit with the selenium cell. In 
another experiment the lid is removed 
from an ordinary Siemens telephone, and 
a monometric box substituted for it. The 
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telephone is joined with a small induc- 
tion coil and a microphone in the usual 
manner. On speaking into the micro- 
phone, the monometric flame, which is 
an acetylene flame, is thrown into cor- 
responding vibrations which, acting upon 
the selenium cell, produce changes. of re- 
sistance, and these are reconverted into 
sound by a telephone inserted in a circuit 
containing the selenium cell. The third 
experiment is even more interesting. 
The selenium cell is enclpsed in a box 
with three small incandescent lamps con- 
nected in series, and inserted in the sec- 
ondary circuit of an induction coil. The 
primary circuit contains a carbon micro- 
phone. On speaking into the latter the 
lamps, which are fed by sixteen accumu- 
lators, exhibit variations of luminosity 
corresponding with the sound vibrations, 
and these are retranslated into sound by 
the selenium cell. 

A Magnetic Survey of India — Lord 
Curzon’s government has adopted the sug- 
gestion of the Royal Society for the car- 
rying out of a magnetic survey of India, 
according to the London Electrician. Sun 
spots are believed to be closely connected 
with the perturbations of the magnetic 
needle, and, as Sir Norman Lockyer’s in- 
quiries are held by him to establish some 
association between sun spots and Indian 
droughts, the -survey, besides subserving 
the cause of science, may prove to be of 
some practical utility from the adminis- 
trative standpoint. The existing magnetic 
observatories at Bombay and Calcutta be- 
ing inadequate as base stations for the 
vast area the survey will cover, similar ob- 
servatories are in course of construction at 
Dehra Dun, below the Himalayas; at 
Kodiakanal, in the Madras Presidency, 
and at Rangoon. The Dehra Dun ob- 
servatory will be under the supervision of 
Colonel Gore, R. E., the surveyor-general 
of the Indian survey (whose headquarters 
are located there) ; but the other four will 
be in charge of Mr. John Eliot, the 
meteorological reporter to the govern- 
ment. The survey and meteorological de- 
partments will, in fact, be jointly re- 
sponsible for the investigations. The field 
observations will be carried out by six ‘or 
seven detachments of the survey depart- 
ment, and these will be controlled by Cap- 
tain Fraser, R. E. Sind and the Punjab 
will first be taken in hand; and, as the 
country is now intersected with railways 
in all directions, enabling field detach- 
ments to quickly cover the distances from 
one observing station to another, it is an- 
ticipated that five years will suffice to com- 
plete the field work of the preliminary 
magnetic survey. 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—III. 


— 
BY LEWIS B. STILLWELL. 


IV—THE FIRST THREE ALTERNATORS AS 
PLANNED AND CONSTRUCTED. 


The general mechanical features of the 
alternators—i. e., the external revolving 
field with inwardly projecting field poles 
surrounding a.centrally located and sta- 
tionary armature—were proposed by Pro- 
fessor Forbes. For a 5,000-horse-power 
alternator having a vertical shaft and 
operating at the very high speed of 250 
revolutions per minute, no better form, 
from a mechanical standpoint, has ever 
been produced. The type, however, is not 
well adapted to a high-potential winding 
nor to the attainment of very close regu- 
lation under conditions of high speed and 
low frequency. Considerations of mechan- 
ical safety limit the normal speed of the 
periphery of the revolving field to some- 
thing less than two miles a minute, and 
when the necessary thickness of ring and 
length of field pole are subtracted from the 
radius thus fixed, the limiting diameter 
of the armature comes out at something 
like nine feet. A frequency of 25 cycles 
per second implies 12 poles, and the arma- 
ture reaction is necessarily so powerful as 
to render impossible the attainment of six 
or eight per cent regulation as is now 
common in slow-speed alternators of 
output comparable to that of the Niagara 
machines. The small diameter of the 
armature also limits the space available 
for insulation and so limits the potential 
for which the machine can be wisely 
wound. As the art stands to-day, a dis- 
tributed or bar winding for 5,000 volts or 
an open-slot coil winding for 10,000 volts 
could perhaps be adopted in a machine of 
this type and size, without unduly reduc- 
ing the factor of safety in commercial 
operation, but these figures can not be at- 
tained without reducing the factor of safe- 
ty in operation below the point attained in 
the 2,200-volt machines now in use. 

When it was decided to wind the 
Niagara alternators for a potential of 
2,000 to 2,400 volts, it was expected that 
a very large part of their output would be 
utilized by alternating-current motors lo- 
cated within two miles of the power-house. 
This potential, therefore, was chosen with 
reference not only to a high factor of 
safety in the insulation of the alternator 
armatures, but also with reference to the 
insulation of cables and motors of 25 
horse-power and upward, which we expect- 
ed to supply without the interposition of 
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step-down transformers. For the condi- 
tions of the commercial demand then ex- 
pected, I believe no better potential could 
have been chosen. 

Figs. 2 and 3, showing vertical and 
horizontal sections of the alternator, illus- 
trate the construction of the first three ma- 
chines. 

Referring to the vertical section through 
centre line of shaft shown in Fig. 2, A 
is the stationary armature, secured in 
place by the armature support, AS, which 
in turn rests upon the bed-plate, B. One 
of the four terminals at which the current 
from the armature is delivered to the ca- 
bles leading to the switchboard is shown at 
T. Of course, since the armature is sta- 
tionary, no ring collectors or brushes for 
the alternating current are needed. The 
revolving element consists of the shaft, S, 
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ring; P, P’, etc., the pole pieces, and B, B’, 
etc., the field bobbins. 

The clearance between the armature and 
the field poles is one inch. It is interest- 
ing to note that in these alternators the 
magnetic attraction between armature and 
field acts against the “centrifugal force” 
and not with it. Of course, when the field 
is not charged, there is no attraction be- 
tween armature and field; even with full 
charge the magnetic attraction is not very 
powerful as compared with the force which 
tends to burst the ring. The point, there- 
fore, is not of any great practical value. 

It was specified by the Cataract Con- 
struction Company that the weight of the 
revolving part should not exceed 80,000 
pounds, this limitation resulting from the 
general arrangement whereby practically 
the entire weight of turbine shaft and re- 
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Fie. 2. HORIZONTAL SECTION OF NIAGARA ALTERNATOR. 


carrying the driver, D, the field ring, FR, 
the steel pole pieces, P, and the collector, 
C, by means of which the current delivered 
from the exciters to the brush-holders and 
brushes, b 6’, is conveyed to the field bob- 
bins, FB. The bridge which spans the 
machine and gives access to the direct-cur- 
rent collector rings and brushes is sup- 
ported by hollow iron columns through 
which the conductors conveying the ex- 
citing current are carried. In the hori- 
zontal section, through armature and 
field, A is the armature, FR the field 


volving element of alternator is supported 
by the upward pressure of water in the 
wheel case. As showing the care with 
which these alternators were designed, it 
is interesting to note that the calculated 
weight of the revolving element of the 
first alternator was 78,958 pounds, while 
the actual weight, as determined by care- 
ful weighing of the several parts before 
shipping, was 78,600 pounds. 

Another specification based upon re- 
quirements of the designers of the hy- 
draulic machinery and having reference 
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to speed regulation provided that “the re- 
volving part is to have a flywheel effect 
which, when measured by the pounds 
times the feed per seconds squared, shall 
be over 1,100,000,000.” The calculated 
flywheel effect obtained for each of the 
first three alternators is 1,274,000,000. 

~The Field Ring—A serious limitation 
in designing the alternators was imposed 
by the high speed adopted, which had been 
chosen apparently with reference to the 
design of the turbines and without full 
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alternator was fixed at 11 feet 714 inches. 
The peripheral speed at 250 revolutions 
per minute is, therefore, about 9,300 feet 
per minute. 

When the first drawings of the Niagara 
alternators were under way it was not 
known, at least to the writer and his asso- 
ciates of the engineering staff of the West- 
inghouse Company, that the magnetic 
permeability of nickel steel was suffi- 
ciently high to justify its use in the con- 
struction of the field rings. The specifi- 
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consideration of the design of the alterna- 
tors. The normal speed specified was 250 
revolutions per minute, but the possible 
runaway speed at which the alternators 
must be capable of revolving without dan- 
ger of bursting the ring was fixed at 400 
revolutions per minute. The calculated 
maximum strain in the ring at 250 
revolutions per minute is 5,025 pounds 
per square inch of section, the elastic 
limit and ultimate tensile strength of 
the material used being, respectively, 
about 50,000 and 82,000 pounds per 
square inch. At a speed of 400 revo- 
lutions per minute the strains would 
approximate 12,500 pounds per square 
inch—i. e., the factor of safety would still 
be 4. Any increase in diameter would, of 
course, increase peripheral speed, and as 
it was deemed unwise to work under 
any conditions with a factor of safety 
less than 4, the outside diameter of the 


cation of the engineers of the Cataract 
Construction Company, dated August 23, 
1893, and covering an alternator similar 
in general mechanical form to that finally 
adopted referring to the field ring, called 
for physical characteristics as follows: 

It must also have a tensile strength of not 
over 56,000 or under 50,000 pounds per 
square inch, with an elongation of at least 
thirty per cent between lines on specimen, 
the distance between lines being not less 
than twelve times the thickness of the speci- 
men. 


At the time when the first tenders were 
submitted to the Cataract Construction 
Company the magnetic qualities of various 
nickel steel alloys obtained from the Beth- 
lehem Iron Company were undergoing in- 
vestigation at Pittsburgh, and before the 
contract was placed by the Cataract Con- 
struction Company it had been ascer- 
tained that nickel steel containing about 
three and one-quarter per cent nickel pos- 
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sessed extremely high permeability in con- 
junction with great strength and ductility. 
The Westinghouse Company, therefore, 
recommended the substitution of the use 
of nickel steel field rings, and although 
the change involved an increase of more 
than 20 per cent in the cost of the alter- 
nators, it is interesting to observe, as indi- 
cating the thorough-going manner in 
which the Cataract Construction Company 
carried out its work, that the better ma- 
terial was adopted without a moment’s 
hesitation, notwithstanding its high cost. 

The rings of the first 10 alternators were 
forged at the works of the Bethlehem Iron 
Company, South Bethlehem, Pa. Briefly, 
the process is as follows: 

A nickel steel ingot, 54 inches in diam- 
eter at the bottom, 197 inches long and 
weighing about 120,000 pounds, is cast 
solid and compressed by hydraulic press- 
ure when fluid and during solidification. 
A block of the required weight is then cut 
from the ingot and a hole about 15 inches 
in diameter is bored through its longitudi- 
nal axis. The cylinder thus formed ia 
brought to a forging heat and expanded 
on a mandril under a 14,000-ton hydraulic 
press. After forging, the ring is carefully 
treated, to obtain the physical qualities 
desired, and is then bored and turned. 

A very interesting measurement of the 
permeability of an entire field ring was 
made by magnetizing an entire ring by 
passing a known current through a coil 
wound about the ring, varying this known 
current in measured time and determining 
the resulting magnetization by measure- 
ment of the electro-motive force induced 
in a second coil, also wound about the 
ring. The electro-motive force induced 
in the second coil depends upon the num- 
ber of turns and the change in the in- 
duction through the coil in given time. 

The length of the time required for 
making definite changes in the magneti- 
zation of a ring 11 feet in diameter and 
weighing 27,000 pounds is so great that 
the ballistic method of measuring is im- 
practicable. The method adopted after 
several were considered was to change the 
magnetizing current slowly and at such 
a rate as to produce a fairly uniform rate 
of change in the magnetization of the 
ring. This produces a uniform electro- 
motive force in the secondary circuit 
which can be measured by an ordinary 
voltmeter. The measurement of the elec- 
tro-motive force determines the num- 
ber of lines of induction added to or 
subtracted from the ring per sec- 
ond, and this multiplied by the time 
in seconds determines the total change 
in induction during a test. The ring 
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was magnetized strongly in one di- 
rection, and the current was then reduced, 
reversed and increased in strength until 
the ring was again magnetized to the 
original strength, but in the opposite di- 
rection. The total change in induction 
during the test was therefore twice the 
induction in the ring in its initial or its 
final condition. The instruments used in 
the measurement were an ammeter for 
measuring the current in the primary cir- 
cuit, a voltmeter and a stop-watch. 

The magnetizing coil was wound uni- 
formly around the entire ring and consist- 
ed of 448 turns about one inch apart. The 
resistanceof thecircuit wasabout twoohms. 
The current was supplied by a direct-cur- 
rent generator, and suitable arrangements 
were provided for varying the strength of 
the current and reversing its direction. 
A secondary coil of 30 turns was wound 
between the turns of the magnetizing coil 
at one part of the ring. This coil was 
connected directly to a Weston milli-volt- 
meter reading from 0.0001 to 0.1 volt. 

A current of 100 amperes through the 
primary circuit was taken as a starting 
point for the measurements. The cur- 
rent was reduced at sucn a rate as to give 
a secondary electro-motive force of about 
0.04 volt. The current was at this rate 
reduced to zero, which required about 
two minutes, and was then increased to 
100 amperes in a reverse direction. The 
change of induction per second required 
for giving 0.04 volt multiplied by the num- 
ber of seconds between the positive and 
the negative magnetization gives the total 
change in induction during the test, which 
is twice the induction corresponding to 
100 amperes. Inductions corresponding 
to different magnetizations could be deter- 
mined by similar measurements with oth- 
er current strengths. In the tests, how- 
ever, readings were made upon the am- 
meter and voltmeter simultaneously at 
intervals of about 10 seconds, and inter- 
mediate points between the two extremes 
were determined for plotting in a curve. 
It was very difficult to keep the secondary 
electro-motive force exactly constant, but 
the result of a number of tests showed 
that no great error was introduced on this 
account, and that the average results were 
practically correct. 


Production of Platinum in Russia. 

The following are the figures for the out- 
put of platinum from the Urals for the last 
10 years: Ounces troy—1891, 135,874; 
1892, 146,394; 1893, 163,787; 1894, 167,- 
743; 1895, 141,668; 1896, 158,520; 1897, 
181,693; 1898, 192,225; 1899, 191,172; 
1900, 174,846. At present the Urals 
yield 96 per cent of the world’s platinum 
supply. The Platinum Industrial Com- 
pany, which bought up a group of the 
most productive platinum mines, counting 
on an annual yield of 67,000 ounces, only 
produced 26,000 ounces. 
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A SIMPLE ARMATURE OVEN. 
BY H. C. HEIDRICH. 


In many stations where repairs are 
made to armatures of the Brush, Wood, 
Short and similar types, it is quite often 
inconvenient, if not actually dangerous, to 
use current, in the absence of a proper 
oven, for purpose of baking or drying out. 

A simple and inexpensive device can be 
constructed, which gives good results, and 
which has been employed in several emer- 
gencies by the writer. 

The appliance consists of a riveted 
sheet-iron drum made up in two halves 
arranged to fit snugly together over the 
armature, and resting on the shaft; be- 
ing arranged so that it may be rotated 
freely, clearing the winding by a space of 
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two inches all around. It will be under- 
stood that such an arrangement is best 
suited for use on newly rewound armatures, 
or on others which have the leads discon- 
nected from the commutator and tempo- 
rarily fastened over the armature while it 
is being heated. 

Either the drum or the armature and 
drum together may be turned. The 
proper amount of heat in the form of 
gas, gasoline or charcoal furnaces being 
arranged under the drum, which can be 
turned by hand or power. The most sat- 
isfactory speed for the drum being, for all 
ordinary work, from 10 to 15 turns per 
minute. The armature, in the case where 
the drum is turned separately, being given 
a half turn every 10 or 15 minutes to 
insure equal distribution of the heat. 

A 150-kilowatt, Short railway generator 
armature, when using two plumber’s gaso- 
line furnaces under the drum, can be 
thoroughly dried in from 15 to 20 hours. 
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Views, News 
and Interviews 


A noiseless alarm clock would prove a 
boon to a host of sufferers from unseason- 
able din. It is suggested that a silent 


alarm can be given by focusing an elec- 
tric lamp upon the head of the person to 
be awakened, and arranging a switch so 
that the current to light the lamp would 
be turned on by the clock at the desired 
time. It is claimed that the flashlight 
would invariably arouse the sleeper. 


It has been necessary to tear out an ex- 
pensive marble switchboard which was 
built in the electrical power-house at Idle 


Hour, Mr. W. K. Vanderbilt’s estate in 
Oakdale, L. I. Ever since the marble 
board was put in the current has been 
erratic. It was finally determined that the 
trouble must be ın the switchboard. A 
eareful investigation revealed the fact that 
the marble contained a vein of iron suffi- 
ciently well developed to form an occa- 
sional short-circuit. A new switchboard is 
to be constructed and the old one torn out. 


Oftentimes brute force will not accom- 
plish as much as ingenuity. Not long ago 
the steel smokestack of the electric light 
plant at Canton, Pa.,—about 100 feet 
high—needed painting, and the question 
was how to do the job. The fireman, an 
ingenious young man, set to work and 
made a sort of kite or parachute which 
fitted inside of the stack quite snugly. 
He attached a string to the parachute, and 
the draft in the stack soon carried the 
parachute, and the string with it, up 
through the stack and out. The para- 
chute then came down outside the stack. 
A small rope was next tied to the string 
and pulled up, and finally a rope strong 
enough to hold a man. After that it was 
a simple matter to arrange tackle and 
haul up the man to do the painting. 


In a bull fight which was held in Ba- 
yonne, France, recently, the picadors rode 
in an automobile. This scheme was sug- 
gested by M. Deutsch, and proved a gro- 


tesque fiasco. The bull fled in panic from 
the machine, which, while pursuing him, 
nearly smashed him against the barrier. 
The public, which was at first amused by 
the scene, afterward became enraged. The 
automobile was a small one of 12 horse- 
power, eheathed in iron to prevent the 
bull from catching his horns in it any- 
where. The picador was to stand on the 
side of the car. After the car had 
rounded the ring several times practising, 
the bull rushed out and furiously chased 
the matador, but refused to have any 
dealings with the car which gyrated in 
circles around it. A wheel of the car 
caught one of the bull’s hoofs and lamed 
him. The indignation of the audience 
was only appeased by the removal of the 
motor from the ring, after which the bull 
was killed in the usual way. 
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Electrochemical and Electrometallurgical 


Industry-Il. 


ARTICLE II: PROGRESS IN THE. UNITED KINGDOM. 


INTRODUCTION. 


HOUGH industrial electrochem- 
T istry may be said to have had its 
birth in the United Kingdom, the 
development of the new industries has 
been more rapid in other countries; and 
England occupies at present the fourth 
or fifth place as regards the number and 
importance of electrochemical and elec- 
trometallurgical works or factories. 

This position is chiefly due to the fact that 
no large waterfalls, capable of economical 
exploitation for industrial purposes, exist 
within the confines of the United King- 
dom; and the cost of impounding water 
and creating an artificial supply for power 
purposes has not been accompanied by 
such success as was earlier expected. 

The more successful electrochemical in- 
dustries in the United Kingdom em- 
ploy electrical energy, generated from 
coal, and they are, to some extent, handi- 
capped by the fact that the cost of this 
electrical energy is about double that of 
the energy generated by the most favor- 
ably situated water-power stations abroad. 
Competition with the products of works 
or factories situated in other countries 1s 
thus restricted to the home demand for 
chemical and metallurgical products, and 
- there is little chance for English manu- 
facturers to build up an extensive or re- 
munerative export trade. 

It is possible, however, that in the near 
future some improvement of the position 
of the United Kingdom as regards the 
cost of electric energy will occur. A 
large number of schemes for the sup- 
ply of electric energy in bulk, from cen- 
tral generating stations of large size, sit- 
uated at convenient centres in the coal- 
mining districts, have recently received 
Parliamentary sanction, and there is a 
general expectation that the cost of elec- 
trical energy will be considerably lowered 
in these large stations by the reduction of 
fuel and maintenance charges. 

The interest shown in the trials now 
proceeding with gas engines abroad is also 
a hopeful augury for the English electro- 
chemical industry, since if these large gas 
engines prove as reliable as the steam en- 
gine, their adoption for gencrating clec- 
trical energy on a large scale is certain. 

Whether special forms of gas producer 
—such as the Mond, the Duff oz the Dell- 
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wik—be used for generating the gas to 
drive these engines, or whether the waste 
gases of blast furnaces be employed for 
this purpose, the position is equally hope- 
ful, so long as a supply of cheap fuel is 
available. A development of electrochemi- 
cal or electrometallurgical processes in 
connection with some of the projected 
power schemes is therefore probable, and 
the opening years of the century may 
witness a notable increase in the number 
of electrochemical and electromctallurgi- 
cal works in operation within the con- 
fines of the United Kingdom. 


COPPER REFINING. 


The electrolytic method of copper re- 
fining was patented by James Elkington 
in the year 1865, and in 1868 the process 
was first operated upon a commercial 
scale at Pembrey, in South Wales. The 
original Pembrey works was very small, 
and earthenware jars were used to hold 
the copper sulphate solutions. Nearly 
twenty years later—in1886—the output of 
refined copper was only about 462 tons per 
annum. This works is still in existence, 
though it has passed into the hands of 
Elliott’s Metal Company, and has been 
enlarged, and copper is still refined by the 
electrolytic method, at the locality which 
may be regarded as the birthplace of the 
industry. Other firms engaged in copper 
refining in the United Kingdom adopted 


the process, and in 1886 there were four - 


electrolytic refineries in operation, all 
using steam power. The largest of these 
was that of Messrs. T. Bolton & Son, at 
Froghall, in Staffordshire; and at the 
present date the electrolytic refineries of 
this firm at Froghall and Widnes are the 
most important in the Umited Kingdom. 
Other electrolytic copper refineries are 
located at Swansea, Widnes and Hunslet, 
and plant exists capable of producing be- 
tween 20,000 and 30,000 tons of electro- 
lytic copper per annum. This output js, 
however, not obtained, owing to the diffi- 
culty of obtaining a sufficient supply of 
raw copper suited for the electrolytic 
process. As pointed out in Article I, cop- 
per smelted from the American pyritic 
ores is richest in gold and silver contents, 
and is, therefore, best adapted for the 
electrolytic refining process. Since the 
growth of the electrolytic refining indus- 
try in America the shipments of raw cop- 


per of this character to Europe have en- 
tirely ceased, and the American refineries 
are now drawing supplies from this side 
of the Atlantic.. As a result of this situa- 
tion, all the European refineries have plant 
in excess of their present output, and in 
England the annual production is esti- 
mated by the writer to be only about fifty 
per cent of the works capacity. Two of 
the seven electrolytic refineries in operation 
turn out the copper in the form of tubes 
or sheets, the methods used being patent- 
ed under the names of Elmore and Du- 
moulin, respectively. Neither method has 
been financially so successful as the pat- 
entees and promoters of the respective 
companies hoped, and it seems probable 
that these methods of producing copper in 
sheet and tube form will only find a some- 
what restricted use. 


ALUMINUM. 


The aluminum industry in the United 
Kingdom dates from 1886, in which year 
the Cowles aluminum factory was started 
at Milton, in Staffordshire. This works 
produced copper-aluminum alloys until 
1892, when the plant was shut down owing 
to the competition of the electrolytic re- 
duction works in France and America, 
which were producing unalloyed aluminum 
by the Heroult and Hall processes. In the 
Cowles process the electric current was 
simply used as a heating agent; in the 
processes which have supplanted it, a com- 
bined thermal and electrolytic action oc- 
curs, and continuous-current generators 
can alone be used. The electrical equip- 
ment of the Milton works comprised 
a 675-horse-power alternating-current 
Crompton generator, and, as in 1886 gen- 
erators of this size were a novelty, the 
plant attracted much attention. Between 
1888 and 1891 the manufacture of pure 
aluminum (the Cowles company only pro- 
duced alloys) in England was carried on 
by the Aluminum Company, at Oldbury, 
near Birmingham, by the Webster-Cast- 
ner process. This method of production 
was wholly metallurgical in character, 
aluminum chloride being reduced by sodi- 
um to the metallic state. In 1891 the 
aluminum branch of this works was 
closed, owing to the rapid fall in the 
price of the new metal, and the works at 
Oldbury was devoted solely to the pro- 
duction of metallic sodium. From 1890 
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to 1894 the Hall process, which had 
proved so successful in America, was oper- 
ated on a small scale, by steam power, at 
Patricroft, near Manchester, but in the 
latter year this works also was closed. 
For two years no aluminum was produced 
in the United Kingdom, and not until 
1896 did the electrolytic method of pro- 
duction, patented by Heroult, gain a firm 
footing in this country. In that year the 
British Aluminum Company started its 
works, at Foyers, in Scotland. The plant 
has been gradually extended, 14,000 horse- 
power now being available for industrial 
purposes, and electrical gencrating plant 
equivalent to five thousand horse-power 
being installed. The demand for alumi- 
num in the United Kingdom is, however, 
somewhat limited, and the capacity of the 
Foyers works is largely in excess of the 
present requirements of the new metal. 
The utilization of aluminum for electrical 
purposes has not developed in the United 
Kingdom as in America, for the Board 
of Trade regulations, regarding high-ten- 
sion conductors, forbid the employment of 
uninsulated wires. The large number 
of power schemes which have lately re- 
ceived Parliamentary sanction has, how- 
ever, caused attention to be given to the 
cost of distributing high-tension currents 
by insulated and buried copper cables, and 
in the near future it is probable that a 
modification of the regulations will permit 
trials of aluminum for bare overhead 
transmission lines similar to those erected 
in America. Possibly by that date the 
vexed question of the durability of alumi- 
num, under atmospheric exposure, will be 
settled by the experience gained with the 
American lines. 
ALKALI AND CHLORINE. 

The electrolytic alkali and chlorine in- 
dustry in the United Kingdom dates from 
1895, when the Electrochemical Company 
commenced to work the Richardson and 
Holland process at St. Helens, Lancashire. 
The works continued operations, with in- 
termittent stoppages for alterations and 
repairs, until early in the present year, 
when it was finally closed owing to the 
unsatisfactory results obtained with the 
process. Three thousand horse-power 
(steam) was available at this works. 

In 1897 the Castner-Kellner Alkali 
Company started the first 1,000-horse- 
power unit of its plant at Weston Point 
—the process used being that devised by 
Castner and worked out at the Oldbury 
works of the Aluminum Company. It is 
interesting to note that this invention 
was partly due to the failure of the alumi- 
num process connected with his name. 
The directors of the Oldbury Aluminum 
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Company finding, in 1891, that aluminum 
could no longer be produced at a profit 
by the sodium process, urged Castner to 
devote his time and inventive powers to 
the problem offered by the electrolysis of 
brine, and the first Castner mercury cell 
for this purpose was built and operated 
at the Oldbury works. The capital sunk 
in experiments proved highly remunera- 
tive, for the patents were ultimately sold 
for large sums, and the Oldbury Alumi- 
num Company was thus saved from liqui- 
dation. The Weston Point works of the 
Castner-Kellner Alkali Company has now 
4,000 horse-power (steam) available for 
its manufacture, and the operation of 
the Castner cell and process at this works 
has so far proved a financial success. 
Caustic soda, bleaching powder, sodium 
and sodium peroxide are the chief prod- 
ucts, the manufacture of the last two hav- 
ing been transferred from Oldbury to 
Weston Point during the present year. 
The illustration of this plant on the oppo- 
site page shows that bumper crops of grain 
are grown close to the boundaries of the 
works. 

The Electrolytic Alkali Company was 
formed in 1899 to work the Hargreaves- 
Bird cell and process. Works has been 
erected at Middlewich, in Cheshire, and 
the first two units of plant (800 horse- 
power) are now in operation. This -proc- 
ess had been submitted to lengthened trials 
upon a small scale (with fifteen horse- 
power) at Farnworth, in the years 1895 to 
1900, and the financial results obtained 
by the development company have been 
highly satisfactory. Of the processes re- 
ferred to above, the Richardson and Hol- 
land is a gravity process, the Hargreaves- 
Bird a diaphragm process and the Castner- 
Kellner a mercury process. Since the 
first has proved a failure there is no neces- 
sity to describe it, but it is interesting to 
note that a gravity process is said to be 
working satisfactorily at Aussig, in Aus- 
tria. 

The Castner process—already referred 
to in Article I—depends upon the use of 
a rocking cell with mercury as cathode. 
The Hargreaves-Bird process differs from 
other diaphragm processes in the pecu- 
liar construction of the cell. The dia- 
phragm and cathode of the cell are com- 
bined to form the outer vertical wall of 
the anode chamber, and in place of a solu- 
tion of salt or soda the cathode cham- 
ber is filled with steam. The sodium lib- 
erated at the surface of the wire gauze 
cathode by electrolytic action is convert- 
ed into hydrate by the steam, and the con- 
densation of the steam upon the cathode 
provides sufficient water to dissolve and 
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carry off the hydrate as quickly as it is 
formed. The process and cell are said to 
work most efficiently when carbonic acid 
gas is admitted with the steam to the 
cathode chamber, and sodium carbonate 
formed in place of the hydrate. 

In all cases the chlorine liberated at the 
anode is used for the production of bleach- 
ing powder. Before the closing of the 
works of the Electrochemical Company, at 
St. Helens, the total power available in 
the United Kingdom for electrolytic al- 
kali and bleach manufacture was 8,020 
horse-power. The closing of the above 
works has reduced this total by 3,000 
horse-power. 

REMAINING INDUSTRIES. 

Calcium carbide is produced under the 
Wilson patents by the British Aluminum 
Company, at Foyers. The manufacture 
of this product was formerly in the hands 
of the Acetylene Illuminating Company, 
which rented power from the British 
Aluminum Company. A new arrange- 
ment has been made during the last 
year, whereby the Acetylene Illuminat- 
ing Company confines itself to the 
sale and utilization of the finished 
carbide. About 1,200 horse-power was 
utilized in this manufacture at Foyers 
in 1900, and 1,200 tons of carbide are 
said to have been produced. The 
United Alkali Company, at Widnes; the 
Read-Holliday Acetylene Company, at 
Bradford, and the Ingleton Acetylene Gas 
Company, at Ingleton, are also believed to 
be producing calcium carbide in small 
amounts at the places named, but details 
of their output can not be published. 

The fall in the price of carbide and the 
uncertainty of the position as regards pat- 
ents have combined to render carbide 
manufacture in England a somewhat un- 
remunerative and risky business, and sev- 
eral companies formed in 1897 and 1898 
to build and carry on carbide works have 
already gone into liquidation. The boom 
in calcium carbide and acetylene gas, 
which occurred in the years named, has, 


in fact, produced the usual after results, — 


and much capital has been squandered ana 
lost in the United Kingdom in connec- 
tion with these two products. The manu- 
facture of sodium and sodium peroxide 
under the Castner patents, at Weston 
Point, has already been referred to. This 
manufacture was formerly carried on at 
the Oldbury works of the Aluminum Com- 
pany, where the process was worked out 
and made a practical success. It depends 
upon the electrolysis of fused sodium 
hydrate, and is therefore identical with 
the method used by Davy in 1807—when 
sodium and potassium were first separated 
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and recognized as metals—in the labora- 
tory of the Royal Institution. The chief 


outlet for the sodium manufactured at 


Oldbury, and now at Weston Point, has 
been for the production of sodium cya- 
nide, a chemical much used by the gold 
mining companies of South Africa. The 
long-continued war has, however, prac- 
tically stopped the export of cyanide to 
South Africa. 

Electrogalvanizing (ti. e., coating iron 
tubes and other articles with electro-de- 
posited zinc) is carried on at several works 
in the United Kingdom. A solution of 
zinc sulphate, kept slightly acid, is the 
usual electrolyte. The success of the 
process depends chiefly upon thoroughly 
cleaning the articles to be coated before 
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Statistics of German Electricity 
Works. 

The statistics with regard to the elec- 
tricity works in Germany, which the 
Elektrotechnische Zeitschrift publishes 
annually, have appeared. These are made 
up to April 1, 1901, and show that 768 
electricity supply works were then in oper- 
ation in the country, as compared with 
652 works in the preceding year. In its 
tables our contemporary has added a new 
column this year, relating to the capital 
expenditure. Three hundred and eighteen, 
or 40 per cent, of the works have sent in 
the total of their capital expenditures, 
and an average of these shows that the 
expenditure has been at the rate of 1,628 
marks (about $407) per kilowatt of gen- 


THE CAsTNER-KELLNER ALKALI WORKS, 


immersion in the zinc bath, and upon the 
maintenance of the zinc sulphate solution 
at the required degree of acidity, concen- 
tration arid heat. , 

The extraction of zinc from its ores by 
electrolytic methods has been attempted 
at Hayle, in Cornwall, and at Milton, in 
Staffordshire. At the first-named place a 
leaching process, patented by Cowper- 
Coles, was operated with indifferent re- 
sults, and the experimental plant is now 
shut down. At Milton, the Swinburne- 
Ashcroft fusion process has been under 
trial by the Phoenix Process Syndicate 
with fairly satisfactory results. The in- 
ventors believe that with slight modifica- 
tions this process will solve the problem of 
winning all the metals contained in the 
mixed sulphide ores. 

The experimental trials of this process 
have been transferred to Weston Point, 
and the Milton works have now been dis- 


- mantled. 
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erating plant installed. A further esti- 
mate shows that the total capital expendi- 
ture of public electricity supply works, 
exclusive of tramways, in Germany, must 
be about 540,000,000 marks. Eighty-one 
and three-tenths per cent of the works 
generate nothing but continuous current; 
as compared with 80.4 per cent last year. 
However, this only represents 43.8 per 
cent of the total kilowatt capacity of all 
the works, a decrease of 3.6 per cent since 
last year. This ıs explained by the fact 
that there is a large number of small 
works with outputs below 100 kilowatts 
supplying continuous current, while the 
larger works usually lie at a distance from 
the supply areas, and generate three-phase 
or single-phase current, which is led to the 
substations. The number of three-phase, 
continuous-current systems has increased 
from 38 to 43 (41,757 kilowatts to 86,- 
985 kilowatts), and the number of com- 
bined single-phase current systems from 
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6 to 10 (1,599 kilowatts to 6,874 kilo- 
watts). The number of purely three- 
phase works has increased from 39 to 45 
(35,150 kilowatts to 40,759 kilowatts), 
and of works employing nothing but single 
or two-phase from 42 to 44 (21,572 kilo- 
watts to 27,547 kilowatts). In two works, 
with an aggregate capacity of 950 kilo- 
watts, monocyclic generators are em- 
ployed. Nearly all the continuous-current 
stations are equipped with batteries, only 
24, or 33.8 per cent of the whole, being 
without them. An interesting figure is 
obtained from the total capacity of the ac- 
cumulators, from which it is calculated 
that, on the average, their capacity is 36.2 
per cent of the capacity of the generators 
in the works in which they have been 
erected. Of the total 768 works, 56.4 per 
cent have a smaller capacity than 100 kilo- 
watts, and there are in all 38 works with 
capacities of over 2,000 kilowatts. The 
largest of these is the huge water-power 
station at Rheinfelden, the capacity of 
whose generators is 12,000 kilowatts; and 
next in order comes the Oberspree station, 
near Berlin, with a capacity of 10,770 
kilowatts, both these figures being ex- 
clusive of substation equipment. The con- 
nections to the mains of all the 768 sta- 
tions represent an aggregate of about 352,- 
500 kilowatts, an increase of 28.8 per cent 
over last year. No less than 38.6 per cent — 
of the total kilowatts connected is repre- 
sented by motors. Ninety additional 
works are being constructed or definitely 
projected. 


Cables and Telephones in Greece. 


United States Consul Jackson, at 
Patras, Greece, states that the Eastern 
Telegraph and Cable Company is con- 
structing a third cable from Zante via 
Patras and the Corinthian Gulf to Syra, 
the object being to offer a more direct wire 
communication between Europe and India 
and Australia. The two old cables will 
be devoted principally to local needs, the 
volume of business having greatly delayed 
rapid communication and justified the 
laying of the third. There is, further, 
under serious consideration the construc- 
tion of a telephone line between Patras 
and Athens. While the project, says the 
consul, has so far taken no definite form, 
the business done between these two points 
will undoubtedly justify the undertaking. 
The amount of materials necessary for 
the equipment of such a line will be suffi- 
ciently large to merit the close considera- 
tion of American manufacturers. As soon 
as facts with regard to the proposed line 
appear, they will be furnished by the con- 
sul to those who may be interested. 
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HE efforts of the Central London 
Railway Company to overcome the 
vibration trouble which has been 

responsible for the appointment of a spe- 
cial Parliamentary Committee in connec- 
tion therewith, have now reached mate- 
rial shape and to all intents and purposes 
may be written down as a success. Two 
likely remedies have had lengthy trial; 
viz., geared locos, weighing something like 
10 tons less than the original ones, and a 
system of multiple control introduced by 
the British Thomson-Houston Company. 
This latter is already, I believe, at work 
in France, and successful trips having 
been made, a train thus equipped now 
takes its place in the ordinary service. 
On the gearless locomotives, four 150- 
horse-power motors are employed, but the 
most likely result will probably be the 
adoption of the multiple-unit system, as 
the Vibration Committee has expressed 
satisfaction with the results of the trials 
with this train. 


While dealing with traction matters, 
one or two things are prominent. The net 
result of prolonged deliberations on the 
part of the Parliamentary Committee ap- 
pointed to inquire into and report upon 
the schemes put forward last session for 
underground “tube” railways in London 
is that its report arrived at such a 
time that the postponement of these 
schemes en bloc until next session was 1n- 
evitable. The general feeling seems to be 
that the above committee might never 
have been appointed, as no new sugges- 
tions were forthcoming, and the bills in 
question will have to go through precisely 
the same routine next year as they would 
have done this year if the said committee 
had never been commissioned. 


Thus, the great Northern & City Com- 
pany, which will run from the city to 
Finsbury Park, a northern suburb three 
and one-half miles out of town, having 
almost completed tunneling, has just let 
its contract for the electrical equipment. 
Profiting by the experience of the pioneer 
line, the Central London, it is noteworthy 
that a multiple-unit system is to be em- 
ployed. The power-house will be fitted with 
four 1,250 indicated horse-power Maus- 
grave, vertical, cross-compound condensing 
engines, each driving an 800-kilowatt 
British Thomson-Houston, 14-pole rail- 

way type of generator, the voltage at full 
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News from Great Britain. 


(From Our Special Correspondent.) 


load being 575 volts. The boilers, the 
number and type of which have not yet 
been settled, will be fed by three vertical 
duplex pumps, and the feed-water heater 
will have a capacity of 7,500 gallons per 
hour. There will be 36 motor cars, and 
each of the four trucks upon which each 
car will be mounted carries one Thomson- 
Houston G. E. 66 geared motor. The 
importance of this line is not to be gauged 
by its length, as, besides tapping a densely 
populated district, it is the first railway of 
its kind which really gets beyond the 
city boundary on the north side of the 
river, 


Finally, the Baker street and Waterloo 
“tube,” which will form a connection be- 
tween two of our most important main line 
termini, having released itself from the 
clutches of the Globe financial corpora- 
tion, is slowly progressing, while the only 
other electric terminal line at present 


being constructed in London 1s a short ex- 


tension northward of our old friend the 
City & South London Railway. 


A glaring instance of the manner in 
which British manufacturers are some- 
times beaten in open competition with 
foreigners, is afforded in connection with 
the letting of a recent tender for switch- 
boards at Manchester. In the course of a 
discussion at a meeting of the Corpora- 
tion Electricity Committee, the chairman 
mentioned that 27 firms tendered, the 
lowest being that of the Electrical Com- 
pany, Limited (the English house of the 
German Allgemeine Elektricitits Gesell- 
schaft), amounting to £39,306, which was 
accepted. The estimate of the British 
Westinghouse Company came next (£42,- 
551), but the work quoted for would have 
been done in America, and it was some- 
what disconcerting when it was stated that 
the lowest actual English tender was 
some £20,000 higher than the accepted 
one. In the latter part of the chairman’s 
speech a curious fact was brought to light 
which would seem to point to a most un- 
businesslike laxity on the part of certain 
home manufacturers in their estimating 
departments. A letter had been sent to 
the Manchester Electricity Committee by 
a member of one of the oldest electrical 
engineering firms in England, intimating 
that his firm’s tender for the work in 
question had been submitted in his ab- 
sence from business, and that on his re- 
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turn (too late to save the contract) he 
had reestimated the contract himself and 
made the surprising discovery that he 
could have done the work for about 
£4,000 less than the Electrical Company’s 
accepted tender. It is not surprising, 
therefore, that this particular employer 
has decided upon a thoroughly reorgan- 
ized switchboard staff. 


The second municipal telephone system 
in the British Isles was inaugurated at 
Glasgow at the end of August. As a mat- 
ter of fact, connections have been made 
since last March, but it was not deemed 
advisable to have an official opening until 
the date mentioned above. The service at 
Glasgow -is on an altogether larger scale 
than at Tunbridge Wells, mentioned last 
month. The present capacity of the ex- 
change 1s 10,000, and already over 5,000 
subscribers have been connected. There is 
space in the exchange buildings for the erec- 
tion of another 10,000-subscriber switch- 
board, which will probably be necessary 
if the present rate of applications (about 
30 per day) is maintained. The Tele- 
graphs (telephonic communication) Bill 
of 1899, which authorized municipal tele- 
phony in competition with the National 
Telephone Company, has given a fillip to 
this industry which will greatly benefit 
the telephonic manufacturing companies. 
All the leading cities and many smaller 
ones have either reccived licenses from the 
government or are applying for them; 
indeed, not a few are well on the way 
with their equipment and the next few 
years will produce a striking contrast to 
the monopolistic days prior to 1899. 


The motor-car trials at the Glasgow Ex- 
hibition were a not altogether unexpected 
disappointment as far as electrically pro- 
pelled vehicles are concerned. Only one 
such car was entercd, and even this did 
not compete with the other entrants in the 
distance trials, although it ran over por- 
tions of the daily routes with an official 
observer on board. This car, the property 
of the British & Foreign Electrical Vehi- 
cle Company, was equipped with a Leitner 
battery, and among its most notable trips 
was a run of about 70 miles on one charge. 
What with the scarcity of electric motor- 
car exhibits in the exhibition itself and 
now this lack of enthusiasm in connec- 
tion with the official trials, the industry 
does not appear to be receiving its share 
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of attention at the hands of electrical en- 
gineers in this country. 


The only three-phase generator set 
which supplies light and power to the 
Glasgow Exhibition is a combination of 
an engine built by Messrs. Hick, Har- 
greaves & Company and a dynamo manu- 
factured by the Lancashire Dynamo and 
Motor Company. The engine is a 450- 
horse-power one, running at 150 revolu- 
tions per minute and fitted with non-jack- 
eted cylinders of 16-inch and 27-inch 
diameter, respectively, with an 18-inch 
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on the part of certain of them undreamt 
of in the early days of electrical supply in 
London. So far we have two notable exam- 
plesin London. The first is the erection of 
a joint power-house by the Kensington & 
Knightsbridge Electric Supply Company 
and the Notting Hill Electric Lighting 
Company. A few years ago both these 
concerns were busily casting their eyes 
about for land for new generating 
stations within their own particular areas. 
Their searches proved futile, and, cutting 
the long story short, mutual agreements 
were entered into to build a combined 
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sets have been erected in the power-house, 
consisting of Willans engines and Oerlikon 
alternators. Three of the engines are 
rated at 575 horse-power and are coupled 
to 330-kilowatt alternators running at 300 
revolutions per minute, while the other two 
sets are composed of 825-horse-power en- 
gines and 550 kilowatt alternators running 
at 270 revolutions per minute. The illus- 
tration is a view of the main power-house. 
The other instance of a similar solution of 
a similar problem is afforded by an almost 
identical compact between the St. James 
& Pall Mall Company and the West- 


POWER-HOUSE OF THE Notrina Hint ELECTRIC LIGHTING COMPANY. 


stroke. Automatic lubrication is effected 
by means of a pump driven off the cross- 
head, which forces oil at a pressure of 30 
pounds to all the bearings. The three- 
phase generator, which is directly con- 
nected to the above engine, develops 200 
kilowatts at 5,000 volts and 50 cycles per 
second. It is fitted with a star-wound, 
fixed armature, with field coils of bare 
copper strip. It has 40 poles, and the 
weight of the flywheel and field coils is 
some 11 tons. A rope-driven exciter, 
which supplies current to the field, works 
at 80 volts and supplies 80 amperes. 


The scarcity of land upon which to 
build additional generating works conse- 
quent on the yearly increasing output of 
the various metropolitan electric supply 
companies has resulted in a fraternization 


generating station on a piece of land which 
apparently suited the wants of both com- 
panies. Having set up one record, the 
committee of management make another, 
inasmuch as their use of synchronous 
motor-generators in their substations is 
the first of its kind in this country. The 
power-house is two and a half miles from 
the Kensington company’s area and about 
one mile from Notting Hill, consequently 
a three-phase alternating system with 
a pressure of 5,250 volts at the generating 
station has been installed. This is trans- 
formed down to 220 volts, which pressure 
is supplied at the consumers’ terminals. 
Those acquainted with London fogs and 
their effect upon the load curve will ap- 
preciate the use of synchronous motor- 
generators with their great advantage of 
speed in starting up. Five steam-driven 


minster Electric Supply Company, which 
have erected a joint works on the banks 
of the Regent’s Canal with precisely the 
same object in view. This latter power- 
house, however, has not yet started work- 
ing. 


The Shipley urban district council 
(Yorkshire) has adopted the Nernst lamp 
for its street lighting, and has placed an 
order with the Prism Globe Company for 
a quantity of two-light brackets, each to 
be fitted with two 40-watt Nernst lamps. 
The Shipley power station is in course 
of erection under the supervision of the 
Blackpool corporation electrical engineer, 
Mr. R. C. Quin. 


It has been announced that the Brill Car 
Company, of Philadelphia, is to erect a 
plant for the manufacture of its goods in 
England, upon a site not yet selected. 

London, September 30. A. W 
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STREET RAILWAYS: A REVIEW OF 
THE PAST AND A FORECAST OF 
THE FUTURE—Il. 


BY ROBERT McCULLOCH. | 


(Concluded.) 


The efforts of this application, in the 
beginning, were crude as compared with 
present practice. The motor was set up 
on the platform or in the body of the 
car and geared to the axle with chain and 
sprocket-wheels. The wire conveying the 
power was on the side of the street, and, 
through a traveling carriage and flexible 
wire, communicated the current to the 
motors. A seven and one-half horse-power 
motor was considered ample, because, had 
not two real horses done the work? And 
engineers of real ability contended long 
and vigorously that this new found power 
might do the work after a fashion on 
levels, but it could not climb a hill, how- 
ever so slight the grade. But it did climb 
a hill, and it has climbed all the hills, 
either real or imaginary, which have seemed 
to obstruct its march of usefulness. As 
confidence came to those who had doubted 
or hesitated, the faithful horse was sent 
to the pasture or to less considerate mas- 
ters. The old horse car now had its motive 
power placed under it instead of in front, 
and the driver who had seemingly only a 
short time previously left the boot of his 
omnibus, now exchanged his lines for the 
controller handle. A higher speed was at- 
tained and the man who was content with 
living four miles from his business could 
not now be satisfied with less than six or 
eight. Patronage was increasing rapidly, 


new and heavier and better tracks were. 


laid, larger cars were built, and motors 
were doubled and trebled and multiplied 
again in power. Power-house machinery 
was changed again and again, improve- 
ments and betterments were so rapid that, 
appliances being ordered, they were al- 
most obsolete before they could be in- 
stalled. 

And all of this has come about in so short 
a time that many of us who have passed 
through the entire experience do not yet 
feel that our activity and usefulness have 
heen at all impaired. In contemplation, 
it seems the work of the magician, and still 
the betterments go on and on, and I am 
asked to prophesy for the future. That 
would seem better the task of some re- 
sourceful writer of fiction. Could any pre- 
diction as to what may yet be developed, 
however so bold, be held as unworthy of 
consideration in view of what has occurred 
during the last decade. 

Electricity in its flexibility is adaptable 
to purposes so varied, that to enumerate 
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them would require a volume. It may be 
used as a toy and carried in the vest pocket 
to illumine at will the tiniest personal 
ornament, while an enlargement of the 
same process gives us a searchlight rival- 
ing the sun in brilliancy and extent. It 
runs the most delicate instrument the 
dentist can use, and just as readily runs 
the heaviest trains of railroad cars. It 
decorates the palace and lights the 
alley of the slums, it heats our 
houses when we have zero weather 
and cools the same space when the 
thermometer relieves itself through the 
top of the tube. It furnishes illusions 
and delusions, it makes the hot sands of 
the desert, and it lights the way as we 
follow our guide without fear of danger. 
But in nothing does it affect so large a 
portion of humanity as in its street rail- 
ways application. 

The street car has ceased to be “the 
poor man’s carriage.” It is everybody’s 
carriage. It has ceased to be purely a 
necessity, a large proportion of its reve- 
nue coming from travel induced by pleas- 
ure alone. It has built and expanded and 
beautified the city, and with the growing 
of the city its institutions have multiplied 
and enlarged. The mercantile establish- 
ments of to-day could not have their 
patrons and their necessary force of em- 
ployés carried to and fro by former means 
of transportation. The theatres owe their 
increased attendance to the speed and com- 
fort with which the necessary journey is 
made. The former occupant of the tene- 
ment house no longer needs to live at the 
threshold of the factory or shop. The 
street railway has extended the time limit 
to the little cottage in the suburbs, and it 
has made the real estate man wonder if 
he really had an occupation in times gone 
by. In fact, the city of to-day is as unlike 
its former self as is the street railway little 
akin, in construction, equipment and oper- 
ation, to its predecessor. And paralysis is 
a mild term to signify the condition into 
which the city is plunged by misfortunes 
that stop the revolution of its car-wheels. 
Then is realized how great a part the 
street car has in all the affairs of city ex- 
istence; then, in meek contrition, we re- 
member and retract the ugly words which, 
in moments of unguarded impatience, we 
uttered concerning vehicles and men whom 
we would welcome now with gladsome 
smile; then, indeed, does “the stone which 
the builders had rejected become the head 
of the corner ;” then we realize that in our 
prosperity, “men may come and men may 
go,” but the street railway “goes on for- 
ever.” The labor and care and watchful- 
ness of those who give it life and vigor 
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and usefulness do not cease with the turn- 
ing of the key in the door of the factory or 
shop or warehouse; their days are all of 
twenty-four hours’ duration; in sunshine 
and in storm, when the world sleeps or is 
in turmoil, their duties are equally exact- 
ing; in their lists is no place for the lag- 
gard or the drone, nor for him who does 
not always place the performance of duty 
first before thought of self. 

The street railway has not hesitated in 
its progressive march at the line marking 
the border of the city. It has made an “all 
hands ’round” for the adjoining villages 
and settlements, and linked them in a 
community of interest. It has driven the 
steam road ignominiously from the field 
of short traffic, and, with a courageous 
confidence and irrepressible energy, which 
brings, usually, ultimate success, it reaches 
out for more extended distances. The 
man who contributes the nickel is the chief 
beneficiary of all this betterment and ex- 
tension. His toll was a dime when the 
cumbersome bus jolted him scarcely a 
mile over the rough highway. Now, while 
the time consumed is of little greater dura- 
tion, half that amount purchases the 
privilege of many miles of transportation 
with the allowance of transfer and re- 
transfer, and still each year brings better- 
ment and improvement, in smoother 
tracks, larger and more comfortable cars, 
greater speed and shorter interval. 

The future of the street railway is 
linked indissolubly with the city in all 
its advancement and improvement, its ex- 
tension and growth, its physical and moral 
betterment and its health and adornment. 
In all these is the city the follower and 
the dependent, and of vastly more impor- 
tance to its people and their interests is it 
that it shall have good street railways than 
that the entire railway revenues should re- 
vert to its treasury. 

There is a popular clamor for municipal 
ownership, and whether or not this idea 
may materialize has much to do with 
continued progress. Looking back over 
the rapid and costly changes of the past 
few years, we must question the likelihood 
that municipalities would have been strong 
enough and bold enough to have s0 ven- 
tured in discarding theold and grasping for 
the new. Only the stimulating expectancy 
of success and reward could have nerved 
the individual determination and risk 
that have resulted in existing conditions. 
Municipal ownership has been made possi- 
ble by the necessary legal authorization in 
perhaps only one state, and there it has 
utterly failed of fruition seemingly from 
the impossibility of agreement as to terms 
and conditions, and the difficulty of 
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financial provision. Because governmental 
control or. ownership exists or is being at- 
tempted in a few foreign cities, is no ra- 
tional justification for the conclusion that 
it would be wise or proper here. The re- 
quirements of the people, their customs 
and methods of business, are vastly dif- 
ferent, and no city of this country could 
have attained its present development had 
its transportation facilities been as limited 
as the best given by municipalities which 
we find in control of that important in- 
stitution. That the ownership and con- 
trol by the city of water and light supply 
have been found of advantage does not 
warrant that the same result would follow 
their operation of its street railways. 
While the former institutions may exist 
under the baneful political influences and 
incumbrances which we find embarrassing 
them, it is questionable if the daily trans- 
port of its people would be in safe or capa- 
ble hands when entrusted to those whose 
terms of office and position rested on in- 
fluences in which merit was no considera- 
tion. A healthy and vigorous competition 
bestows public benefit that all may en- 
joy, and a retirement of street railway 
transportation from this field, through 
municipal ownership, could scarcely be 
doubtful of result, and the very spirit of 
paternalism and dependence which is fos- 
tered and encouraged by attempting to 
provide for a community, is the spirit, a 
rebellion against which founded and pros- 
pered this mightiest of all nations. We 
are not yet ready for municipal owner- 
ship, existing franchises, in most in- 
stances, having a generation yet to run, 
so we may safcly assume that the same 
energy and earnestness which have char- 
acterized the conduct of the street railway 
during its recent wonderful developments 
will continue to exercise the same health- 
ful influence. 

The man who directs the affairs of a 
street railway is aware that in the com- 
munity he is a merchant, selling his wares 
just as other tradesmen are bartering 
theirs. If he would succeed he must give 
his customer the best that skill and 
industry and perseverance can provide, 
and, like the other merchant, he is en- 
titled to the benefits that come from hon- 
est, persevering and painstaking applica- 
tion. With this stimulus to continued and 
renewed exertion, the benefits and in- 
creased advantages to the public must con- 
tinue with each succeeding year. The 
scientist and the manufacturer, the car 
builder and the machinist, the rolling mill 
and the foundry can produce no appliance, 
however so costly and extensive, that the 
street railway of the present and the future 
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will not readily adopt and place in imme- 
diate use if it promises a betterment of 
the service rendered to its patrons. The 
prosecution of no business or enterprise 
has entailed so many or such costly 
changes and abandonment of previous 
methods. Tracks, cars and power-houses 
are discarded and renewed. 

The ever-increasing prosperity of the 
agricultural interests of the country, with 
improved methods of tilling the soil and 
saving the crops, enriches the farmer and 
enables him to indulge in luxuries for- 
merly unknown to him. The city, in sup- 
plying his demands, must increase its fac- 
tories and its supply houses and its popu- 
lation, but population and manufacture 
and trade can not increase without a cor- 
responding growth of the street railway, 
and in its growth it must keep pace with 
the spirit of progress which pervades our 
land. 

In track construction we have gone from 
a rail of twenty-eight pounds to the yard 
to one of one hundred, heavier than that 
required by the steam railway; sixty-foot 
lengths, to decrease the number of joints, 
are used, and, not content with that, the 
joint has been entirely obliterated by weld- 
ing process; and still we are ready to 
adopt any improvement in these condi- 
tions which the ingenuity of our craft will 
devise and the manufacturer provide. The 
same builders of cars who, a few years ago, 
were executing orders for ten-foot cars as 
light as possible to hold together in safety, 
are now busy with lengths of from forty 
to sixty feet, and still we have not reached 
the limit. The designer of the electrical 
equipment has gone from two motors of 
seven and one-half horse-power each to four 
of forty each, and yet we are ready to en- 
courage his further efforts by placing in 
use better productions whenever he will 
make them available. A modern electrical 
power-producing plant is a masterful com- 
bination of scientific design and the skill 
and handicraft of the artisan, but with 
all this excellence it perhaps bears as little 
resemblance to that which a few more 
years will develop, as to the delicate little 
machines which have scarcely had time to 
grow rusty since they were discarded. 
The street railway of the future must and 
will have every device and method and 
appliance that will tend to the rapid, safe 
and comfortable transport of its patrons. 
Tracks and cars and propulsion must and 
will be the best that money and skill can 
provide. 

But there is no better work for the 
future, and none of so great importance 
to every interest that concerns the 
ownership and operation and patron- 
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age of the street railway, than the 
consideration of the army of men 
who, with ceaseless toil and watchful in- 
dustry, give safe transit to the multitudes 
of the city, the men who stand at the 
levers throughout the endless day and 
guide the swiftly moving and heavily laden 
vehicles through streets teeming with 
life and bustle and activity, with countless 
other vehicles and pedestrians coming and 
going and crossing, each intent only on 
what concerns himself, leaving all the 
burden of care and watchfulness and 
promptness of discernment and action to 
rest on shoulders already bearing enough ; 
and the men who, with equal attention 
and caution, care for the occupants of 
the car, watch for their safety, attend to 
their wants, reply to their enquiries, and, 
with patience and good nature, discharge 
their multiplicity of duties; and the men 
whose eyes watch with unrelenting con- 
stancy and whose hands are always at 
the throttle valves, that there may be no 
hindrance to the continuity of the rolling 
of the wheels; and all the various depart- 
ments filled with men who, like the vigi- 
lant “minute man” of colonial days, are 
ever ready to perform with earnest intelli- 
gence the duties which they have assumed. 
All these men, thoroughly imbued with 
the spirit of self-abnegation, hold the dis- 
charge of duty first in all the purposes of 
life. With industry and intelligence and 
loyalty they perform their obligations, 
they represent us with the public, with 
persevering patience taking care of the an- 
noyances and worries which, of necessity, 
constantly arise. They are our friends 
and helpers and coworkers in the accom- 
plishment of the task to which we devote 
our lives. Our relations with them should 
stand on a solid foundation of honest fair- 
ness, kindly consideration and apprecia- 
tive confidence. The disturber should not 
be allowed to come between us and there 


‘should be a community of feeling and in- 


terest that allows no separation of pur- 
pose or effort. There are lessons of the 
past for both of us which, if we heed, 
will guide us in the open way between the 
Scylla and Charybdis of the future. 

The street railway of the future stands 
in grand relief as an institution of all 
future progress and development. Its 
service is a concern of every member of 
the community. There is no work or under- 
taking that so permeates the home and 
life of all the people around us. Our re- 
sponsibility is a burden to be safely borne 
only on Herculean shoulders. Let us 
stand under it bravely, and with persistent 
and determined manliness, so that our own 
consciences at least shall acquit us with 
the plaudit, “Well done, good and faith- 
ful servant.” | 
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ALTERNATING AND DIRECT CURRENT 
TRANSMISSION ON CITY LINES.* 


BY M. S. HOPKINS. 


The problem of transmitting power to 
outlying districts on city lines is one con- 
stantly confronting a large number of 
managers to-day. The steady growth of 
outlying districts and the increased sub- 
urban traffic incidental thereto, requiring 
larger and heavier cars and increased 
speed, have severely taxed the direct-cur- 
rent distribution. The manager finds his 
transportation department unable to pro- 
vide sufficient cars to handle the increased 
traffic and maintain schedule speed; the 
cost of transportation large, due to the 
necessarily slow speed of cars; the loss in 
transmission enormous, and he must admit 
his present feeder system entirely in- 
adequate to meet the rapidly growing de- 
mands made upon it. In attempting to 
meet these demands, the usual course has 
been: 

First—To add copper to the feeder sys- 
tem which has already reached enormous 
proportions. 

Second—To raise the voltage on certain 
feeders by means of a “booster.” 

Third—To install storage batteries at 
end of lines. 

Fourth—In extreme cases, to build an 
additional power station, located with 
reference to economy of copper. 

Fifth—To install an alternating-cur- 
rent system in the main power station, 
with rotary substations at convenient 
points. 

The first four plans above mentioned 
lack flexibility, and extensions of any 
magnitude are attended, necessarily, with 
large outlay of copper, burdening the sys- 
tem with heavy fixed charges and large 
power-house expense. 

It is not within the provinee of this 
paper to take up the various methods for 
meeting these increased demands, but to 
try to set forth the main features of poly- 
phase alternating transmission with rotary 
converter substations working in conncc- 
tion with existing direct-current feeder 
system. 

It is with exceeding interest that the 
railway manager has observed the devel- 
opment of polyphase alternating-current 
apparatus, and the several and reliable 
methods of installing and handling high- 
voltage circuits of large power. It is now 
possible, by means of rotary converters or 
motor-generator sets, to have as many 
feeding points or substations, changing 
high-tension alternating current to 600- 


*A paper read before the American Street Railway 
Association, October 9, 1901. 
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volt direct current, as may be found ex- 
pedient, and this at a comparatively small 
outlay and at a minimum charge for 
power-house expense. Of course, the num- 
ber and location of these substations is 
determined by striking a balance between 
the cost of operation of the substations, 
including interest, depreciation, attend- 
ance and fixed charges, and the interest, 
depreciation and fixed charges on the cop- 
per investment. In many cases the item 
of station attendance, otherwise the most 
serious of all, may be eliminated almost 
entirely by making the substations a part 
of the power-house, repair shop or ticket 
office, or even general office. 

For long distances, alternating trans- 
mission is now almost universally adopted 
where an entirely new plant is installed. 

The many weak points, which are al- 
ways present in any new system, have been 
well worked out and remedied, and it 
would seem that the time has now come 
for companies using the direct-current 
apparatus to, at least, make future addi- 
tions to the plants with alternating-cur- 
rent machinery and thereby avail them- 
selves of economies offered by modern in- 
vention; still using their direct-current 
system within an economical range, and 
the alternating current for the outlying 
districts, thus working the two systems in 
harmony with each other. 

The alternating-current system, owing 
to its great flexibility, can very well be 
operated in connection with the direet-cur- 
rent system, and lends itself particularly 
well to the solution of the problem of 
transmitting current to outlying districts. 
The generators ean be wound for high 
potential, so that the cost of copper is 
comparatively small, and a high effi- 
ciency maintained. 

Alternating-current machinery consist- 
ing of generator, step-up and step-down 
transformers and rotary converters, as now 
installed, seem simple in operation, and 
should require but very little more atten- 
tion than existing direct-current machin- 
ery. The generator at the main power 
station should require even less attention 
than a direct-current unit of the same 
size; the step-up and step-down trans- 
formers requiring practically no attention. 
The rotary converters may be located at 
convenient points along the line; and if 
in the car house or other points where an 
attendant is necessarily on duty at all 
times, little or no expense would be re- 
quired. Starting up in the morning, shut- 
ting down at night, keeping the bearings 
lubricated, and the occasional putting in 
of a circuit-breaker, is about all the at- 
tendance that would be required. 
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In installing an alternating-current sys- 
tem in connection with an existing direct- 
current system, it would seem wise to use 
a number of small rotary converters 
located at load centres -of a line. These 
machines can be so designed as to work in 
parallel with existing direct-current feed- 
ers; the rotaries caring for the average 
load, the direct-current feeders coming in 
to help care for sudden fluctuations, and 
in case of injury to any one unit, the 
direct-current system tiding you over the 
difficulty. The load factor at the station 
should not materially change from that 
now existing with direct current, owing 
to the fact that even if there are violent 
fluctuations in the amount of power re- 
quired from any one rotary, it is not likely 
that the maximum demand for power will 
occur simultaneously on the other rotaries, 
and if the machine is properly wound and 
connected in with the existing direct-cur- 
rent system, direct-current feeders should 
go far toward equalizing the load between 
rotaries. 

A temporary substation mounted on a 
flat car, which can be easily moved from 
point to point, will be found very con- 
venient for the relieving of extreme and 
unusual loads which frequently occur in 
most cities during certain seasons of the 
year. Street railways are required to move 
enormous crowds in a very short time, 
frequently at considerable distances from 
the power station. On account of the 
heavy and infrequent character of these 
loads, and the long length of feeder usual- 
ly encountered, the copper necessary for 
the handling of this service by simple, 
direct-current feed, is prohibitive, and the 
series booster is frequently resorted to. 
Even with this device the first cost of in- 
stallation is considerable, and, owing to 
the resistance of ground return, a practical 
limit to the amount of power and distance 
to be covered is soon reached. A tempo- 
rary substation divides the current re- 
turning in the track, reduces the drop to 
one-fourth of that obtained with a straight 
feeder and permits much more satisfac- 
tory service to be given with less than one- 
fourth the amount of direct-current feeder 
copper otherwise required. Where the 
transmission voltage does not exceed 6,- 
600 volts, it is possible to avoid step-down 
transformers, and thus decrease the weight 
of apparatus on the car, by using an in- 
duction motor generating set, having this 
induction motor wound direct for high 
voltage. Besides the reduction in weight, 
this arrangement possesses a further ad- 
vantage over the rotary converter in that 
the direct-current voltage can be regulated 
by hand over a much wider range, allowing 
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easy and accurate regulation of the load, 
which is frequently of great importance 
in putting the set into service where the 
line drop is very heavy. 

In determining the details of a system 
of this kind, the local conditions existing 
must be carefully considered; the dis- 
tricts through which transmission lines 
pass should largely govern the voltage; 
the centre of load and convenience of 
attendance determining the location of 
rotaries. 

From such information as the writer 
has been able to obtain, the three-phase 
system seems to be the best adapted for 
railway work because of its simplicity and 
economy in copper, as in each wire of the 
three-phase system two alternating cur- 
rents, differing in phase, are combined, 
and the loss is less than when the same 
power is transmitted by continuous, sin- 
gle-phase or two-phase currents. The 
three-phase circuit requires but three 
wires, while four are necessary for a two- 
phase circuit, the same size wire being 
used in both circuits. 

The twenty-five cycles apparatus has 
many advantages for railway work. The 
high inductivity effects, troubles encoun- 
tered in operating machines in parallel, 
and difficulty in obtaining low speeds have 
caused the higher frequencies to be aban- 
doned for this work. 

Having thus attempted to outline the 
general characteristics of the three-phase 
alternating - current system, employing 
rotary converters, it may prove of interest 
to show the intended application of these 
principles to the operation of railway lines 
in the city of Columbus, Ohio, and the 
various economic considerations affecting 
the choice of the system, number and loca- 
tion of the substations. 

The Columbus Railway Company, with 
which ,the writer has been connected a 
number of years, now owns and operates 
two steam power plants, known as the 
Milo and Spring street power stations. 
As you will note from the accompanying 
map, the Spring street station is located 
near the centre of the city, on the Scioto 
River, where all necessary water for con- 
densing purposes can be obtained, and has 
the best railroad facilities for the handling 
of coal. The Milo station is located some- 
what to the northeast of the centre of the 
city, where no water can be obtained save 
that which is pumped from artesian wells 
of limged capacity. The cost of produc- 
ing current at this station is much higher 
than at Spring street. The Milo station 
is used largely as a reserve and put into 
service only when demanded by heavy 
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tratlic to Minerva Park, Westerville or the 
Fair Grounds. 

The two stations are electrically connect- 
ed by a heavy feeder system, so that under 
normal conditions during winter months 
the load of the whole system may be han- 
dled from Spring street station; using, 
however, a series of boosters located nine 
miles out on the Westerville line at Min- 
erva Park to maintain voltage on the 
Westerville end. : 

There is at all times a steady load of 
considerable magnitude on the lines run- 
ning out to the eastern suburbs, and dur- 
ing the summer months on the lines run- 
ning north to Olentangy Park, a pleasure 
resort owned by the company, and which 
frequently attracts large crowds of people. 
These loads have continued to increase for 
several years past without any additions 
to the feeder lines having been made. Fre- 
quently, during extremely heavy traffic, it 
has been found necessary to use three 
M. P. 75-kilowatt machines in parallel as 
a booster to handle the traffic. This over- 
loading of feeders has occasioned heavy 
loss in transmission. In order to deter- 
mine exactly what this average loss is, two 
wattmeters were calibrated together; one 
was then installed in the feeder line at the 
power station, the other installed where 
the feeder taps into the trolley; the dif- 
ference in watts showing exactly the loss 
resulting in transmission, both in over- 
head copper and ground return. These 
meters have been installed for two weeks 
at a time under average conditions in out- 
lying feeders, such as would be affected 
by the installation of an alternating sys- 
tem. The results show the loss to be 
equivalent to the following per cent of 
total load for an average cighteen-hour 
day: 

East Long Street section.. 23 percent 

East Oak Street section.... 31.2 per cent 

East Main Street section... 27.4 per cent 

South High Street section. 27.8 per cent 

North High Street section 

(Park not open)......... 25 percent 

Owing to the heavy peaks of loads from 
station to station we were unable to get 
accurate results showing loss, but from re- 
sults obtained, we estimate the average loss 
at twenty per cent. The loss on the Wes- 
terville line varies from forty per cent, 
during the winter months, to from sixty 
to seventy-five per cent during the sum- 
mer months. During the periods of heavy 
load, when the maintaining of voltage is 
highly essential, the loss is far in excess of 
the above figures on all sections. 

The capacity of both power stations is 
now frequently taxed to their utmost, and 
an additional unit must soon be installed 
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at the Spring street station. The entire 
feeder system of the road is now inade- 
quate to meet the present demands, and 
must be increased at once. It is, there- 
fore, proposed to install an 850-kilowatt, 
6,600-volt, 25-cycle, three-phase, revolv- 
ing-field generator, direct-connected to en- 
gine at the Spring street power station, 
together with necessary exciter, generator 
panel and 6,600-volt line panels for con- 
trolling the three outgoing feeder lines; 
to install a rotary converter substation at 
the Oak and Rose avenue car house to 
handle the loads on all eastern lines; one 
at the Milo power station to handle the 
normal station load, using the steam plant 
now at this station for reserve; and a 
rotary substation at Minerva Park to han- 
dle park business during summer months, 
and through Westerville business during 
winter months. As the reserve capacity 
at Spring street station will be small, even 
after this unit is installed, it is highly im- 
portant that the system be so arranged as 


to permit the distributing of the load be- | 


tween all units in the power station, as 
may be desired. In order to make the 
maximum capacity of alternating-current 
unit available under all conditions, it may 
be necessary to install a rotary converter 
station at the South High street car house, 
which is located near the centre of load, 
and easily connected with direct-current 
feeders, making it possible to relieve the 
overload on the direct-current units, and 
increase the load on the alternating unit. 

In addition to the above permanent 
stations, it is proposed to use a portable 
substation, to be located normally at the 
North High street car house, to handle 
Olentangy Park travel during the sum- 
mer months; and, when occasion demands, 
this station can be quickly moved to help 
out other stations. 

You will note that all substations are 
to be located at car houses, and car-house 
employés are expected to attend them in 
connection with their regular work. 

The best engineering practice has limited 


the potential of transmission lines carried ° 


overhead through city streets to 6,600 volts. 
There are a considerable number of light- 
ing and railway companies in this country 
following this practice with perfect satis- 
faction, and, with modern methods of con- 
struction, such a transmission line would 
be no more harmful or dangerous than the 
usual city are lighting circuit. It would, 
therefore, seem advisable to use this volt- 
age on transmission lines consisting of 
three No. 4 B. & S. feeders from the 
Spring street power station to Milo, a dis- 
tance of two miles; to the Rose avenue 
substation, a distance of three and one- 
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quarter miles; to the North High street 
substation, a distance of four miles, and 


to the Westerville substation, a distance 
of nine and one-half miles. 

With these substations installed, the fol- 
lowing amounts of feeder wire would be 
replaced by substations and available for 
uses in reenforcing direct-current feeders 
not reached by substation feed: 


Milo substation......... 43,890 pounds. 
Rose Avenue substation.. 35,530 pounds. 
Westerville substation... 73,620 pounds. 


Total oostevo aie eee 153,040 pounds. 


At eighteen cents per pound this copper 
would represent a value of $27,547.20, 
and, deducting the value of high-potential 
copper used in its place, $10,000, would 
leave $17,547.20 to be credited to the 
cost of substations, and charged to in- 
crease in direct-current feeder system, 
which will be ample for present needs. 

In the above estimate we have retained 
the present feeder copper on the North 
High street circuit for the reason that 
substations will be used for intermittent 
service only. 

In considering the economies in alter- 
nating transmission, station installation 
need not be considered in this case, as the 
cost of alternating-current machinery will 
not materially differ from direct-current 
machinery. The cost of rotary substations 
is estimated as follows: 

Milo station...............06-. $10,000 


Minerva, or Westerville station. 7,500 
North High Street, or portable 


StAtiON: | én aeieea na eee wes 12,000 
Rose Avenue substation........ 10,000 
South High Street substation (if 

installed) sete eter cece eee ee ns 7,500 


Total cost of substation ap- 
PATAWUS ek hha a eee $47,000 


To this should be credited $17,547.20, 
the difference between the cost of copper 
to be supplanted and high-potential copper 
required, as this copper will be taken down 
and used for reenforcing sections which 
are still to be supplied by direct current, 
the investment being more than taken care 
of by economies resulting from increased 
capacity of direct-current lines. This 
leaves us an investment of $29,453, the 
interest on which should be taken care of 
by saving in the loss due to transmission. 

Assuming the value of a kilowatt-hour 
of current at 0.6 of a cent, exclusive of 
fixed charges, the loss shown by wattmeter 
readings on the sections to be fed by sub- 
stations would amount to $5,363 yearly. 

The plan as above outlined for trans- 
mitting current to these districts should 
keep the loss well within fifteen per cent 
between the main station and substation 
bus-bars, even during periods of heavy 
load, which would result in a saving of 
$3,804 in the yearly transmission of aver- 
age load from station to substation bus- 
bar. From this should be deducted the 
loss from substation bus to the car. In 
this case, owing to the location of sub- 
stations and interconnecting of direct- 
current feeders, the loss will not exceed 
the loss now existing from the point where 
direct-current feeders now tap, and where 
the wattmeter readings were taken, to the 
car; hence, we have $38,804 as the net 
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saving in cost of power due to high-tension 
transmission, being equivalent to 12.8 pec 
cent on the investment, which, from a 
financial standpoint, would seem to war- 
rant the above ofitlined plan of transmis- 
sion, without considering the greatly in- 
creased facilities for the handling of large 
crowds, the saving resultant in the trans- 
portation department due to increased 
speed, and the ability to make future 
extensions of almost any magnitude with- 
out the attendant losses and a large outlay 
for copper necessary with the direct cur- 
rent. 


o.___ 
Fuel Economizers in Steam 
Installations. 

There are two main steps in the opera- 
tion of a steam power plant: The first, the 
production of steam from the energy lying 
latent in the coal; and the second, the 
utilization of that steam in the generation 
of ertergy of the kind desired, either 
mechanical or electrical. 
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the feed water, that steam ought properly 
to be charged in a great part as a loss to 
the plant. 

The principle of heating the feed water 
in a separate vessel, quite apart from the 
boiler, and utilizing the heat in the waste 
gases is the function of Green’s econo- 
mizer. The great loss of fuel as noted be- 
tween the heat value of coal and the heat 
taken by the water has been observed for 
many years, and numerous have been the 
appliances to recover it, the simplest and 
best method appearing to be to pass the 
waste gases on their passage to the chim- 
ney through tubes containing water. 
Thousands of such tube heaters have been 
constructed, yet with the exception of a 
few they have all failed. 

The failure of so many flue heaters is 
attributed to several causes. Not being 
made of the proper material to withstand 
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In designing a steam power plant the 
main problems are to see that these two 
steps are both carried out as efficiently as 
experience and science can point the way ; 
on the correct solution of both questions 
mainly depends the economy of the in- 
stallation as a whole. Further than this, 
however, there arises a number of sub- 
sidiary questions, which may modify the 
main issue very considerably, and more 
than people are apt to realize. 

In every steam plant there is usually 
found in the boiler flue gases a source of 
heat which is allowed to pass away at a 
high temperature, which might be reduced 
by passing them through an economizer 
which would transfer the heat in flue gases 
to the feed water. If these flue gases are 
allowed to pass off at an unnecessarily 
high temperature, while at the same time 
high-pressure steam is drawn off to heat 


the corrosive action of sulphurous gases; 
lack of capacity; lack of automatic clean- 
ing of tubes, and lack of proper desfgning 
of flue areas and passageways. 

It was in 1845 that the first Mr. Ed- 
ward Green made his earliest experiments 
with the working of this apparatus, which 
is now regarded as an almost indispensable 
adjunct of a steam power plant. It 
is a recognized fact that the most economi- 
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of sets of cast-iron tubes connected at top 
and bottom by headers, these again being 
coupled by top and bottom branch pipes 
running lengthwise, one at top and one at 
bottom. The waste gases are led to the 
economizer by the ordinary flue from the 
boilers to the chimney. __ 

Each tube is provided with a geared 
scraper, which travels continuously up and 
down the tubes at a slow rate of speed. 
The mechanism for working the scrapers 
is placed at the top of the economizer, 
outside of the chamber, and the motive 
power is supplied either by a belt from 
some convenient shaft, or a small inde- 
pendent engine or motor. | 

The advantages claimed may be summed 
up as follows: Saving from ten to fifteen 
per cent in fuel; heating the feed water 
more economically than can be done by 
any other means and to hierher tempera- 
tures; great volume of water always in 
reserve at evaporative point ready for im- 
mediate delivery to the boilers, which any 
engineer running an electric plant fully 
realizes the advantage of; utilizing the 
practicable heat from escaping gases from 
the boilers, which otherwise would go to 
waste. Prolonging the life of boilers by 
higher temperature of feed water, prevent- 
ing the usual expansion and contraction ; 
increasing the boiler efficiency by adding 
to its heating surface are other important 
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A New Type of Storage Battery. 


In pasted plate batteries the active ma- 
terial is generally held in openings of 
some form in the lead grids. The latter 
serve both as supports for the active mate- 
rial and as electrodes. Generally the grids 
are the heaviest part of the plate and in 
their large masses resides an abundant 
opportunity for local action. Cohesion 
between the active material and the grid 
is not very great, and hence the pellets of 
pasted plates are liable to come out and 
bridging across from plate to plate cause 
short-circuits and trouble. 

In the Reuterdahl battery, herewith il- 
lustrated, it is claimed that these difficul- 
ties are overcome. The electrode serves 
only to conduct current and not to sup- 
port the active material, so its weight is 
small. The bulk of the weight of an ele- 
ment is made up of the active material 
itself. A flexible holding plate of thin 
sheets of non-conducting material is used 
to retain the active oxides. The sheets are 
held against the frame by hard rubber 
bolts, used as separators. The ingenious 
construction adopted may be readily un- 
derstood from the accompanying illustra- 
tion. Any tendency to change the shape 
of the plate, due to the action of the elec- 
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cdvantages. Considerable sediment is de- 
posited in the economizer, where it can 
be easily blown off by reason of slow cir- 
culation and high temperatures obtained. 

No electrical engineer at the present day 
can afford to put up a modern electric 
plant without fully considering fuel econo- 
mizers. The two largest power-houses 1n 
the world, going up in New York at the 
present time—the Manhattan Railway 
Company and the Third Avenue Railroad 
Company’s Kingsbridge power station— 
are having installed Green’s economizers. 


trolyte, is compensated by the elastic hold- 
ing plates, which readily yield to changes 
in the form of the active material. It is 
claimed that plates constructed in this 
way have a longer life than is possible 
when the supporting means are wholly 
composed of lead, because the latter, under 
electrolytic action, soon loses its mechani- 
cal stability. It is stated that the new 
plate has been found very effective for 
yacht and automobile work because of the 
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inability of the active material to jar out. 
While the construction and arrange- 
ment of the plate are such that all parts 
are readily accessible and easy of repair, 
there is the least possible contact between 
the electrolyte and the conducting elec- 
trode, whereby local action is reduced to 
a minimum. The active material is caused 
to adhere strongly to the conducting elec- 


A New TYPE or STORAGE BATTERY. 


trode by an electrochemical process, and 
it is stated that a reduction of about fifty 
per cent has been made in the weight of 
these elements over standard automobile 
cells. The curve of discharge is claimed 
to be very flat, and it is stated that a 
twenty-two-pound cell has given ninety- 
nine ampere-hours at three-hour discharge 
rate, 120 ampere-hours at four-hour rate, 
140 ampere-hours at five hours and 162 
ampere-hours at six hours’ discharge. At 
the latter rate an output of a horse-power- 
hour for 50.6 pounds is indicated. 

The Reuterdahl Electric Company, 
Providence, R. I., manufactures, in all, 
three types of cells. Not only the style 
described is made, but also a formed-plate 
cell and a lead-zinc element. The first of 
these is made especially for central station 
work or other uses where heavy discharge 
rates are liable to occur. It is claimed 
that the process of manufacture employed 
for forming these plates is such that no 
deleterious matters are formed or used at 
any stage of the process and that a con- 
siderable reduction in the cost of produc- 
tion has been effected. 

The lead-zine cell is recommended for 
open-circuit work where high voltage is 
desired. It gives 2.6 volts at maximum 
charge and is claimed to be a highly per- 
fected form of cell for fire-alarm, police 
telegraph and railway signaling purposes. 
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The DeLaval Steam Turbine. 

The following is a general description 
of the DeLaval steam turbine, which is 
manufactured by the American DeLaval 
Steam Turbine Company, of New York, 
N. Y. It will be clearly understood from 
the sectional plan and elevation shown in 
Fig. 1 and the half-tone showing the dif- 
ferent parts denoted by Fig. 2. The con- 
struction of the turbine, it will be seen, 
presents no extraordinary departure from 
every-day engineering practice. However, 
the workmanship and materials used, 
owing to the high speed em- 
ployed, must be of the very 
highest quality: 

Referring to Fig. 2, B is 
the turbine-wheel mounted 
upon the slender flexible 
shaft A, and in such posi- 
tion relative to the wheel 
base as to revolve entirely 
free, liberal space being al- 
lowed on each side, as shown. 
The wheel case and the 
wheel-case cover are so 
shaped as to form “safety 
bearings” around the hub of 
the wheel for the purpose of 
catching and checking its 
speed in case of an accident 
to the shaft. 

The steam after passing through the 
governor valve enters the steam cham- 
ber D, where it is distributed to the vari- 
ous nozzles. These, according to the size 
of machine, range in number from one 
to twelve. They are generally fitted with 
a shutting-off valve, by which one or more 
nozzles can be cut out when the turbine 
is not loaded to its full capacity. This 
allows steam of boiler pressure to be al- 
most always used, and adds to the econ- 
omy on light loads. 

After passing through the nozzles, the 
steam, as elsewhere explained, is now 
completely expanded, and in blowing 
through the buckets F, its kineuc energy 
is transferred to the turbine wheel. After 
performing its work the steam passes into 
the chamber G, and out through the ex- 
haust opening. 

The velocity of the turbine wheel and 
shaft, in most cases too great for practical 
utilization, is considerably reduced by 
means of the spiral gear, usually made 
ten to one. The gear is mounted and en- 
closed in the gear case I. J is the pinion 
made solid with the flexible shaft and en- 
gaging the gear wheel K. This latter is 
forced upon the shaft L, which, with coup- 
lings M, connects to the dynamo or is ex- 
tended fora pulley. O is the governor held 
with a taper shank in the end of shaft L, 
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and by means of the bellcrank it operates 
the governor valve. 

The flexible shaft is supported in three 
bearings. Q and R are the pinion bearings, 
and S is the main shaft bearing and car- 
ries the greater part of the weight of the 
wheel. This latter bearing is self-align- 
ing and is held to its seat by the spring 
and cap shown. T is the flexible bear- 
ing. This bearing is entirely free to oscil- 
late with the shaft, and its only purpose 
is to prevent escape of steam when run- 
ning non-condensing, or air from entering 
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the same time checks any tendency of the 
wheel and shaft to move lengthwise, there- 
by making a troublesome thrust bearing 
unnecessary. The gears are cut on auto- 
matic machines designed specially for this 
purpose, and a degree of accuracy has been 
attained which is claimed not heretofore 
to have been approached in gear-wheel con- 
struction. Owing to the high speed of the 
gearing and the perfect alignment the 
stress on the teeth is extremely small, and 
gears which have been examined after a 
continuous operation of seven or eight 
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Fic. 1 —SECTIONAL PLAN DELAVAL TURBINE DYNAMO. 


the wheel case when the turbine is run- 
ning condensing. All the bearings of the 
flexible shaft, as well as the gear wheel, are 
lubricated from a central oil reservoir U, 
mounted upon the gear case, all other 


bearings are self- 


oiling. The bear- 
ingsare plain and 


simple in con- 
struction, and 
made in two 


halves so as to 
easilv be taken 
out and exam- 
ined. They are 
lined with anti- 
friction metal, 
are reamed true, 
round, and to ex- 
act size, and have 
the outside sur- 
face ground toen- 
sure perfect fit- 
ting and alignment. The bearings, even 
in the largest sizes, may be removed and 
replaced without moving or raising the 
shaft from its seat. 

The gear wheels are made of solid cast 
steel, or of cast iron with steel rims 
pressed on. The teeth, in two rows, are 
set at an angle of 90 degrees to each other. 
This, while insuring smooth running, at 


years are said to show no appreciable wear. 
The flexible shaft is mainly supported 
on each side of the pinion by main bear- 
ings Q and R, which bearings are placed 
a considerable distance apart. The shaft 
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is at the same time made very slender 
which gives it a certain amount of flexi- 
bility and allows the turbine wheel, when 
the so-called critical speed is reached, to 
revolve around its true centre of gravity. 
This critical speed, dependent upon the 
flexibility of the shaft, occurs well below 
the normal speed of the turbine and marks 
‘he disappearance of all vibrations. 
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The turbine wheel is by far the most 
important part of the machine and is, in 
its present form, the result of numerous 
experiments both as to shape and ma- 
terial. It is made of forged nickel-steel, 
and will withstand more than double the 
normal speed before showing any signs 
of distress. In the smaller sizes the tur- 
bine wheels have a hole through the centre 
and are forced upon a taper sleeve shrunk 
on to the shaft. The larger wheels are 
made solid, with the shaft in two pieces 
screwed to the flanges of the wheel. The 
buckets are drop-forged and made with a 
bulb shank fitted in slots milled in the 
rim of the wheel. By this method the 


buckets can easily be taken out and new 
ones inserted, should occasion require, 
without damage to the wheel. 

With the high speed used in this ma- 
chine a governor of small dimensions and 
yet very effective action can be used. The 


Fie. 4.—DELAVAL GOVERNOR. 


governor, shown in detail in the illustra- 
tion, is compact and simple in construc- 
tion. The two weights B are pivoted on 
knife edges A, with hardened pins C 
bearing on the spring seat D. E is the 
body of the governor, fitted in the end of 
the gear-wheel shaft K, and has seats 
milled for the knife edges A. It is after- 
ward reduced in diameter to pass inside 
‘of the weights, and is in its outer end 
threaded for the adjusting nut I, by means 
‘of which the spring and eventually the 
‘speed of the turbine is adjusted. When 
the speed exceeds the normal the weights, 


` -affected by the centrifugal force, spread 


apart and pressing on the spring seat D 
‘push the governor pin G forward, cutting 
«off part of the flow of steam. 
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The vacuum valve is only used when run- 
ning condensing, as in this case it has been 
found that the governor valve alone is 
unable to hold the speed of the turbine 
within the desired small limit during sud- 
den and great changes in the load. The 
functions of the vacuum valve are as fol- 
lows: 

The governor pin G actuates the plun- 
ger H, screwed into the bell crank L, how- 
ever, without moving the plunger relative 
to said crank. This is on account of the 
spring M being stiffer than the spring N, 
whose purpose is to keep the governor 
valve open and the plunger H in contact 
with the governor pin. When a large part 
of the load is suddenly thrown off the 
governor opens, pushing the bell crank in 
the direction of the vacuum valve T. This 


this 1s not suth- 
cient to check the 
speed the plunger 
Hi is pushed for- 
ward in the now 
stationary ‘bell crank and opens the 
vacuum valve. This allows the air to 
rush into the space P, where the turbine 
wheel revolves, effectually checking its 
speed. 

There is very little friction loss to con- 
tend with in the turbine. 

While the efficiency of the turbine, 
either condensing or non-condensing, is 
better at its full rated load than the best 
reciprocating engine, it has this decided 
advantage, that the steam consumption 
per horse-power-hour is practically the 
same from twenty-five per cent load to a 
twenty per cent overload, whereas, with 
the steam engine the efficiency rating is 
for full load and the steam consumption 
largely increases with every increase or 
decrease of the load, a reciprocating en- 
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gine requiring almost as much steam to 
operate at half load as to operate at full 
load. 

In many cases a steam engine is run- 
ning under-loaded rather than overloaded 
throughout many of its working hours. 
This is particularly so with an electric 
light plant, where the peak of the load 
lasts for a very short time and during the 
balance of running time the engine must 
necessarily be operating at a loss. With 
the turbine the steam consumption is said 
to be nearly proportionate to the amount 
of work being performed. 

As steam under pressure does not come 
in contact with any moving parts it is 
claimed that a very high pressure can be 
used with a considerahle increase of 
economy. This feature is also of great 


Fig. 3. —300-Horse-PoweER TURBINE AND DIRECT-CURRENT DYNAMO. 

closesthe govern- importance when using superheated steam, 
or valve, which is as it removes the difficulties of lubrication 
completely shut at high temperatures. With this turbine 
off when the bell the saving is great when using super- 
crank is pushed heated steam and the allowable temper- 
so far forward ature and pressure is entirely a question 
that the screw © of the steam boiler used and is not limited 
barely touchesthe by the turbine. 

valve stem N. If The high speed, the simple and direct 


connection of the governing mechanism, 
and the exceedingly sensitive governor in- 
sure a good and safe control of the speed 
of the turbine, at the same time keeping 
the variation within very small limits. 
The value of this is very great, especially 
where a machine is used for driving elec- 
trical apparatus, where the full load is 
often thrown off or on at once, a happening 
which has nroven destructive to many a 
steam engine. The DeLaval steam tur- 
bine is said to be particularly adapted for 
operating alternating machines in parallel, 
as there is an entire absence of variation 
in angular velocity which is responsible for 
much trouble with reciprocating engines. 
Turbines are well adapted for direct- 
connection to dynamos, centrifugal pumps, 
blowers, fire engines, etc. All machines 
are ready when taken from the car to be 
set down and operated wherever con- 
venient, nothing being necessary but the 
connection of steam and exhaust, and 
switchboard connections in case of dynamo. 
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The Kellogg Telephone and Switch- 
board Exhibit at the Pan-Amer- 
ican Exposition. 

One of the most attractive and con- 
veniently arranged booths at the Pan- 
American Exposition is that of the Kel- 
logg Switchboard and Supply Company, 
in the Electricity Building. The fine ex- 
hibit, here illustrated, has been given by 
the Jury of Awards a gold medal, indica- 
tive of the highest reward on “telephone 
systems and apparatus.” 

In order to exhibit to best advantage 
the systems and apparatus manufactured 
by this company it was found necessary to 
provide two booths. The main booth, 
section R, contains a general display of its 
different apparatus, while its branch 
booth, section F, is used to display and 
demonstrate the practical working of sub- 
scriber’s telephone apparatus. 

One of the first things to attract the 
attention of a visitor, upon entering the 
main booth, is a single section of the larg- 
est centralized energy multiple switch- 
board ever built. The ultimate capacity 
of the complete switchboard is 12,000 sub- 
scribers’ lines. A board of this type, fully 
equipped, would require about 40 of these 
sections. It is provided with line lamp 
signals and double-lamp supervisory sig- 
nals in the cord circuits. One of the 
unique features of this board is the sim- 
plicity of the spring jacks, which are 
provided with only two terminals and are 
mounted forty per strip, on three-eighths- 
inch centres, thus greatly reducing the 
area occupied by the multiple jacks on 
the face of the section, and making the 
cabling so simple as to be easily wired and 
maintained. The cabinet is of a rich 
solid mahogany and is provided with a 


_ plate-glass panel in the end which enables 


one to observe the complete arrangement 
of the multiple cabling. The back of the 
cabinet is provided with a roller curtain 
constructed so as to make the board prac- 
tically dust-proof. 

At the front of the open space is a plate- 
glass display showcase which contains an 


interesting exhibit of small telephone ap- 


paratus used in the construction of switch- 
boards and subscribers’ outfits. Several 
important pieces of this apparatus are 
shown dissembled. 

A duplicate of this showcase in the 
rear of the 12,000-line board contains a 
complete line of samples of fine magnet 
wire, switchboard and telephone cords, and 
switchboard cable, all of which form a 
part of this company’s product. 

Supported on elaborate showboards, 
conveniently arranged in this space, is 
shown a complete line of subscribers’ wall 
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sets comprising over thirty-six different 
types and finishes. These instruments are 
all connected to switchboards for demon- 
stration purposes. 

A sound-proof booth located in the rear 
of this space contains magneto and cen- 
tralized battery subscribers’ sets for testing 
the quality and strength of transmission 
and comparison of systems. 

The section of a 3,000-line centralized 
battery switchboard shown in this space 
is called by this company a “minor” board, 
to distinguish it from its “major” board, 
an example of which is the 12,000-line 
switchboard described above. This board 
has several distinctive features besides be- 
ing provided with full lamp signals. It 
has all of its operating apparatus con- 
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board, thus making it possible to connect 
directly with the subscriber desired with- 
out the use of trunk lines. This arrange- 
ment is applicable to cases where it is de- 
sired to install a switchboard of a greater 
capacity than it is possible to obtain with 
a single multiple switchboard. The sub- 
scriber’s set used in this system is the 
same as is used in connection with the 
regular centralized battery switchboard, 
except that it is provided with a simple 
double push-button switch. These push- 
buttons, when pressed, change the con- 
dition of the line circuit so as to operate 
a line lamp signal. The first button 
pushed lights the corresponding lamp by 
operating its line relay, which stays 
locked, thus making it impossible for the 
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veniently located in the cabinet; this is 
made possible by the compact construc- 
tion of the relays. Strips of ten relays 
are made in a cast-iron case so as to be 
mounted on the structural steel frame in 
the rear of the switchboard. Only one 
relay is necessary for each line and there 
are no contacts to open or close in the 
talking circuit from the subscriber’s in- 
strument to the line jack. Several in- 
struments are connected to this switch- 
board for demonstration purposes. 
Another switchboard—shown in this 
space—which is particularly interesting, is 
a two-division centralized battery lamp- 
signal switchboard. With this type of 
switchboard the subscriber is provided 
with two push-buttons which enable him 
to make direct connection with either divi- 
sion of a two-division multiple switch- 


subscriber to call up the other division un- 
til the operator at the division first sig- 
naled answers and takes down the con- 
nection. This method of calling the ex- 
change and interlocking of signals pre- 
vents confusion and makes an extremely 
rapid board. 

A combination centralized battery and 
magneto switchboard is also exhibited in 
this main floor space. This switchboard 
is intended for use in small towns, where 
it is desired to give the town subscribers 
the advantage of the latest designs of tele- 
phone apparatus and to make it possible 
to connect directly magneto lines, such as 
toll lines and long farmers’ lines, with 


the centralized battery town subscribers. . 


This board has a capacity of 160 cen- 
tralized battery lines and thirty magneto 
lines. All of the central office apparatus 
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necessary for operating an exchange of 
this type, except the battery, is convenient- 
ly located in the cabinet of the switch- 
board. The centralized battery part of 
the switchboard is provided with line 
lamp signals and double-lamp supervisory 
signals. The operation of this part of the 
switchboard is the same as in the most 
modern lamp-signal switchboards. The 
magneto part of the board is provided with 
mechanical self-restoring drops and is 
operated the same as the regular drop- 
type “Express” switchboard. There are 
two sets of cord circuits—those for inter- 
connecting centralized battery lines and 
those for interconnecting magneto lines. 
The centralized battery cord circuits are 
provided with keys, which make it possi- 
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simple as the regular subscriber’s wall set, 
so that it requires no experience to operate 
it. 

Besides the instruments and appara- 
tus described above, the main exhibition 
space contains four “Express” type switch- 
boards ranging from 50 to 200 lines 
capacity. These switchboards are pro- 
vided with mechanically self-restoring 
drops and a very substantial and conven- 
ient arrangement of cord equipment. This 
type of board represents what is claimed 
to be the simplest forms of telephone ex- 
change equipment for use in small towns, 
where an efficient and rapid means of 
intercommunication is desired. 

At the rear of this main exhibition 
room, just described, is an “exchange 
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rods. These heat rods are used as a pro- 
tection from sneak currents and are ex- 
tremely simple in construction and very 
uniform in operation. 

Jumper wire connects the line terminals 
on the protector side of the main distribut- 
ing frame to the switchboard side from 
which cables are led to the relay rack 
containing both the line and cutoff relays. 
From this rack cables lead to the line side 
of the intermediate distributing frame and 
from the switchboard side of this latter 
frame other cables lead to the answering 
jacks and lamps on the various sections 
of the switchboard located in the “ex- 
change room.” The multiple cables also 
lead from this frame and run through the 
entire length of the switchboard. 


MAIN EXHIBIT OF THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY AT THE PAN-AMERICAN EXHIBITION. 


ble to connect centralized battery lines 
directly to the magneto lines, while the 
magneto cord circuits are provided with 
keys which make it possible to connect 
magneto lines directly with the centralized 
battery lines ; thus these changes from cen- 
tralized battery to magneto and vice versa 
do not require any taking down of the 
cord circuits after they have once been put 
up. Several centralized battery and mag- 
neto instruments are connected to the 
board to show its operation. 

A wall-type switchboard, which is also 
shown, has a capacity of twenty magneto 
lines and is provided with apparatus for 
four-party line selective signaling. This 
particular type of switchboard is largely 
used for connecting farmers’ lines and 
toll lines, and its construction is nearly as 


room” in which is located a centralized 
battery “major” switchboard of 3,000 ulti- 
mate capacity, with a present equipment 
of 980 lines. 

All the apparatus necessary to make this 
a complete working exchange is located 
either in the room or in the basement un- 
der the booth. A large number of sub- 
scribers’ instruments of different designs, 
located in sections F and R, are connected 
to this board to show its operation. 

The line cables enter the basement 
through regular underground clay con- 
duit and terminate on the main distrib- 
uting frame in “pot-heads.” From these 
heads a cable made up of rubber-covered 
wire connects the lines directly with pro- 
tected strips, which are provided with car- 
bon block lightning arresters and heat 


The lead-cased line cables, terminating 
in “pot-heads,” have each 102 pairs of 
paper insulated wire. The switchboard 
cables from the main distributing frame 
to the relay rack have twenty-one pairs. 
Those from the relay rack to the interme- 
diate distributing frame are sixty-three- 
wire, each being formed of twenty-one 
pairs and twenty-one single wires to 
match. The cables from the intermediate 
distributing frame to the answering jacks 
and line lamps have sixty-three wires each, 
and those from the intermediate distribut- 
ing frame to the multiple jacks have twen- 
ty-one pairs each. 

All of the switchboard cable is No. 24 
B. & S. gauge, tinned and insulated with 
one wrapping of silk and one of cotton, 
the cotton covering of each wire being 
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colored in conformity with well-known 
color codes. After the wires are twisted 
into cables they are served with a wrap- 
ping of heavy manilla paper and are then 
braided and treated with beeswax. 

The twisted pair jumper wire used in 
cross-connecting the lines and switchboard 
side of the main distributing frame is No. 
24 B. & S. gauge, tinned and insulated 
with a heavy wrapping of silk and cotton 
braid, the whole being saturated with 
beeswax. 

The jumper wire used in connecting the 
two sides of the intermediate distributing 
frame is triple twisted, but in other re- 
spects it is similar to the wire used in 
the main frame. 

The main distributing frame serves its 
usual function, that of changing the con- 
nection of any line from the outside with 
any line leading to the switchboard, while 
the intermediate distributing frame is 
used to change the relation between the 
answering jack and line signal and the 
corresponding multiple jack. This latter 
step is necessary for the adjustment of 
future arrangement of the number of lines 
handled by any one operator. 

The relays are mounted on iron strips, 
each of which supports ten line and ten 
cutoff relays. Each relay is protected 


with a drawn steel shell, which also serves 


as a dustproof covering. The mounting 
strips are attached to the relay rack, which 
is made of iron, affording a fireproof con- 
struction whereby, even though a single 
relay were subjected to a heavy current 
which might destroy its winding, it is im- 
possible for it to transmit damage to 
other relays. Each relay is electrically 
and magnetically insulated from others on 
the same strip, and the strips themselves 
are electrically insulated from the relay 
rack. 

Although all of the apparatus shown in 
connection with this model exchange is 
necessarily somewhat cramped for lack of 
space, yct it is so arranged as to be prac- 
tical in every way. 

The arrangement of the switchboard in 
the “exchange room” is the same as that 
of an operating exchange. There are three 
sections of three operators’ positions each, 
the two end positions being left blank. 
This gives each operator 140 lines, each of 
which terminates in an answering jack 
with its associated line lamp signal. The 
answering jacks and lamps are arranged 
twenty per strip, and are located just 
above the keyshelf in the face of the 
board. Above the answering jacks and 
lamps, but separated by white holly strips, 
are the multiple jacks, arranged twenty 
per strip, and above these are the spaces 
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for the multiple jacks required by future 
growth. These latter spaces are fitted 
with black ebonized panel. The multiple 
jacks are divided by white holly strips in 
banks of five strips, thus making 100 jacks 
for each bank. Each section of the board 


ds divided by vertical style strips into six 
pancls, thus giving two panels for each 


operator's position. The keyshelf con- 
tains a complete equipment of fifteen cord 
circuits for each operator. These cord 
circuits are provided with ringing and lis- 
tening keys and double-lamp supervisory 
signals, there being one lamp signal for 
cach half of the cord circuit. 

The supervisory relays, which control 
the illumination of the supervisory lamps 
in connection with each half of the cord 
circuit, are mounted in banks of ten on 
iron strips fastened directly on the back 


_ of the legs of the switchboard section. 


These relays are so arranged that when a 
connected subscriber hangs up his receiver 
the relay will be actuated to cause illumi- 
nation of the corresponding lamp, but at 
no other time can the lamp be lighted. 
This makes it necessary for both lamps 
of a cord circuit to be lighted before the 
operator receives sufficient signal to pull 
down the connections. Each operator’s 
position is provided with a white pilot 
lamp which illuminates whenever and as 
long as any line lamp. on this possition is 
illuminated. A red supervisory pilot lamp 
is also located at each operator’s posi- 
tion and illuminates whenever a dis- 
connection is desired. These pilot lamps 
serve as a check or help to the operators, 


so that they reduce to a minimum the 


chances of overlooking a signal of the 
small line and supervisory lamps. 

A rear view of this switchboard brings 
out a most striking feature in connection 
with this “model exchange,” that is, its 
simplicity and the small amount of cabling 
used in its construction. This is due to 
the fact that it is operated on what is 
known as the two-wire multiple system. 
The circuits of this board have been so 
perfected that none of the answering or 
multiple jacks requires more than two con- 
tacts, thus the cabling and general con- 
struction of all the apparatusare very much 
simplified over other systems. The frame 
of this board, as in the 12,000-line 
“major” switchboard mentioned above, is 
constructed of structural steel. The cabi- 
net is of solid mahogany and the opening 
of the back of the board is closed by roller 
curtains. 

The storage batteries for supplying all 
direct current for the exchange are in- 
stalled in a room located in the rear of 
the basement. This room is provided with 
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ample ventilation and a concrete floor, 
sloping to a drain. Each battery consists’ 
of ten chloride cells of 240-ampere-hour 
capacity, this being sufficient for the pres- 
ent equipment of the exchange. The ele- 
ments are contained in tanks of 480-am- 
pere-hour capacity, which is large enough 
for the ultimate capacity of the exchange. 
The “discharge leads” from the battery 
lead directly to the fuse board, located just 
outside the battery room. From the fuse 
board wires are led to the individual cord 
circuits at each section of the main switch- 
board. 

The power switchboard used for hand- 
ling all heavy currents required in the ex- 
change, such as the currents for the charg- 
ing and ringing machines, and the charg- 
ing and discharging circuits of the stor- 
age batteries, is located next to the wall 
of the storage battery room. It consists 
of two slate panels mounted on an iron 
framework. On the first panel is mounted 
all the switches, starting boxes and other 
apparatus necessary for controlling the 
current delivered to the motor side of the 
machine. The second panel contains 


all of the switches, underload and over- 
load circuit-breakers, ammeter, shunts, 
and rheostats for controlling the gener- 
ator current in charging the storage bat- 
teries. At the top of these slabs are 
mounted a flush round-pattern Weston 
ammeter and a voltmeter, and switches for 
connecting them to any of the direct-cur- 
rent circuits terminating in the power 
switchboard. 

A duplicate set of charging and ringing 
machines is used in connection with this 
exchange as an extra precaution against 
breakdown or the failure of current sup- 
plied from an outside source. The ma- 
chines are of the Holtzer-Cabot type, and 
of the following sizes: The two generators 
provided for charging the storage batteries 
from 110-volt direct current are of 1,850 
watts output. There are two ringing ma- 
chines of one-quarter horse-power each. 
One runs from 110 volts direct and the 
other from ten cells of storage battery. 
These ringing machines deliver seventy- 
five volts alternating and pulsating cur- 
rent from their secondary windings. 

The roof garden, located over the “ex- 
change room” of the main exhibit, 18 
reached by a flight of winding stairs siml- 
lar to those commonly used in telephone 
exchanges. 

The Kellogg Switchboard and Supply 
Company’s industry is one of the largest 
in Chicago. The factory has a capacity 
for turning out over 2,000 telephones a 
week. It has 89,000 square feet of floor 
space and employs nearly 1,000 men. The 
company has one of the largest and the 
most perfectly equipped experimental 
laboratories for expert study, testing and 
experimenting in the world. The engi- 
neers employed have had a broad au 
varied experience in electricity 4” 
telephony. : : 
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Current Electrical News 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


A loss of $1,225,000 is shown in the annual 
report of the Helios Electrical Company, of 
Cologne. Its capital stock is $5,000,000. 


The new power station on the Grand 
Rapids, Holland & Lake Michigan Interurban 
Railway, in Grand kapids, Mich., has begun 
to furnish power. More than $200,000 has 
been expended in constructing it. This sta- 
tion is one of the finest equipped in 
Michigan. 


Messrs. B. E. Shepler, John Williams and 
Harry W. Harmer, of Clarksburg, W. Va., 
and Peter Whitney, of New York, have 
organized the Shepler Water Motor Com- 
pany and will establish large works in 
Clarksburg. The plant to be constructed 
is to cost about $125,000. 


News comes that a corporation to be 
known as the Central Illinois Traction Com- 
pany, with an initial capital stock of $1,000,- 
000 to be increased later to $6,000.000, will 
be incorporated under Illinois state laws, 
as the result of the visit of Mr. Henry A. 
Everett to Springfield, Ill. 


ic is expected that the electric cars will, 
within a short time, run between Dallas 
and Fort Worth, Tex., a distance of over 
thirty miles. The tracks have all been laid, 
the grade has been completed and the poles 
anu electric wires are now being put up. 
The entire road when completed will prob- 
ably cost about $1,500,000. 


The Pennsylvania Subway Company, of 
Philadelphia, Pa., has been incorporated 
with a capital stock of $500,000. This com- 
pany is a part of a plan of the United Tele- 
phone and Telegraph Company to increase 
the long-distance telephone service in Penn- 
sylvania. messrs. W. D. Barnard and E. M. 
Yarnell are among the incorporators. 


It is reported that a company with a cap- 
ital of $4,uu.,000 is being organized in Paris 
for exploiting the patents and rights of Mr. 
George Westinghouse in France, Belgium, 
Switzerland, Spain, Portugal and their de- 
pendencies. The Société Industrielle d’Elec- 
tricite Procedes Westinghouse is said to con- 
trol the Westinghouse interests in France. 


Those interested in the Buffalo, Niagara 
Falls & Rochester Electric Railway, of 
Buffalo, N. Y., have reached the con- 
clusion that it is impossible to obtain 
steel rails from which to construct the road 
this fall. Under these circumstances it is 
stated that no work will probably be done 
in constructing the line before the coming 
spring. 


An electric road will soon be constructed 
to connect Merida, the capital of the state 
of yucatan, Mexico, with Progresso, a sea- 
port. It is ‘stated that all the equipment for 
this line will be purchased in the United 
States. Sig. Vales Castillo, a banker of 
-ucatan, is interested in the enterprise. The 
road will be about twenty-five miles in 
length. 


The town council of Johannesburg, South 
Africa, will shortly let contracts in connec- 
tion with the proposed electric traction sys- 
tem there. It is said that there will likely 
be some extensive purchases of American 
equipment within the next two or three 
months for the South African electric trac- 
tion projects of the house of Wernher, Beit 
& Company, 


Mr. Lockwood, who has charge of the 
work of preparing the landing of the Pacific 
cable, and two engineers have started for 
Banfield Creek, which is on the west coast 
of Vancouver Island to make arrangements 
for the site of the landing place. The land- 
ing force will consist of about forty men, 
for which wharves will be built and houses 
to accommodate them. 


It is reported that the interests of the 
Shasta Power Company, which include 
ditches, flues, water rights, sites and ma- 
chinery for a great power plant on the 
McCloud River in California and all surveys 
and properties of the Copper Belt Railway, 
have been purchased by the Trinity Cop- 
per Company, which owns the Shasta and 
King copper mines near Kennett. 


In Buffalo, N. Y., six new telephone com- 
panies are bidding for franchises. The 
companies are the Empire Telephone Com- 
pany, which is to be incorporated with a 
capital of $1.000,000, the Buffalo Telephone 
Company, with $500,000, the Home Tele- 
phone Company, the Frontier Telephone 
Company, the Independent Union Telephone 
Company and the Western New York Tele- 
phone Company. Other older petitions, in- 
cluding the Queen Cities, are before the 
board. 


A meeting of those interested in the Inter- 
State Telephone Company, which acquired 
by purchase many local telephone com- 
panies in Pennsylvania and New Jersey, and 
which a short time ago bought the Eliza- 
beth Mutual Telephone Company, of Eliza- 
beth, N. J., for $30.000, has been held and 
the company organized in Elizabeth. Mr. 
W. H. Rankin, president of the old com- 
pany, resigns, and Mr. Hugh Hammell, of 
Trenton, has been elected president of the 
new organization. 


It is stated that within a year a con- 
tinuous trolley line connecting Philadelphia 
with Easton, Phillipsburg and the Lehigh 
Valley by a route fifty-four miles shorter 
than any present system will be in opera- 
tion. The connecting links in this road are 
the Philadelphia Traction Company's line 
to Willow Grove, the line which is owned 
by Mr. George Widener and others, from 
Willow Grove to Doylestown, and a new line 
which is to be built from Doylestown to 
Easton by the Doylestown & Easton Street 
Railway Company. 


By a special committee of the city coun- 
cil Messrs. Murray A. Verner and H. Sel- 
lers McKee have secured a franchise which 
covers practically the entire surface trac- 
tion of the city of St. Petersburg, Russia. 
It is a government concession and now re- 
quires the endorsement of the highest offi- 
cials of the captal. It is said, however, that 
its present concession ensures a favorable 
decision. The franchise is perpetual. 
Messrs. Vernor and McKee in their pro- 
posal agreed to back the enterprise with a 
capital of over $50,000,000. 


The erection of a new town and large 
foundry will soon be begun by the Westing- 
house Electric and Manufacturing Com- 
pany, at Stewart Station, on the Pennsyl- 
vania railroad, a short distance east of 
Pittsburgh. About 650 acres of land have 
been secured by the company. It is pro- 
posed to centre all of its foundries in one 
plant and build around it for the benefit of 
the employés a town to be called Trafford 
Park. About $5,000,000 will be expended in 
the improvements and over 2,000 fnen will 
be employed in the work. This will be the 
third town built by this company, 
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ELECTRIC LIGHTING 


The R. C. Kuhn Sash and Power Company, 
of La Crosse, Wis., is installing an electric 
plant. 


The construction of a municipal electric 
lighting plant in New Orleans, La., is being 
agitated. 


Mr. W. C. France has purchased the elec- 
tric light plant which was owned by Mr. 
H. M. Hosler, in Bloomdale, Ohio. 


In Fremont, Neb., the city council has or- 
dered the purchase of a new marine internal 
furnace boiler for the pumping and electric 
lighting plant. 


It is reported that the San Bernardino 
Gas and Electric Company, in San Ber- 
nardino, Cal., has been sold to the Edison 
Electric Company. 


The erection of an electric light plant in 
Covington. Ga., by the city has been com- 
pleted. The system is modern in every re- 
spect and cost about $15,000. 


The electric light plant in Vassar, Mich., 
has been purchased by the common council 
from Balbion Brothers, and hereafter the 
common council will control all the electric 
lights for Vassar. 


The Edison Electric Company, of Pomona, 
Cal., has asked for a franchise which would 
permit it to erect poles and wires on the- 
streets and alleys of Ontario, excepting 
Euclid avenue. 


The Gloucester Gas Light Company, of 
Gloucester, Mass., has been authorized by 
the gas and electric light commissioners 
to issue bonds to the amount of $20,000 for 
the purpose of improving its plant. 


The bids for street lighting in Columbus, 
Ohio, for the ensuing year have been opened 
by the board of public works. The electric 
lights will be divided between the Columbus 
Electric Light Company and the municipal 
plant. 


The borough council of Media, Pa., has 
awarded contracts for an engine, dynamos, 
and lamps for a municipal electric lighting 
plant. It is expected that it will cost about 
$14,000 to install the new plant exclusive of 
the building. 


Plans for a temporary power plant on Bow 
street to take the place of the present plant 
of the Portsmouth Gas, Electric Light and 
Power Company’s old plant in Portsmouth, 
N. H., are being drawn. A large new elec- 
tric light plant is soon to be built there. 


The village board of Booneville, N. Y., 
is having estimates made of the cost of a 
municipal lighting plant by engineers Stone 
& Phelps. These estimates will soon be 
completed. Messrs. Stone & Phelps have 
been examining the banks of the Black 
River and taking measurements of the flow 
of water. Estimates of the cost of construct- 
ing the necessary dam or dams and the 
trunking required have been prepared. 


A number of capitalists of Pittsburgh, Pa., 
have formed the Pittsburgh Light and 
Power Company. The company intends to 
erect a plant in East Liberty Valley with 
capacity sufficient to furnish electric light 
and power to that district. It is probable 
that the capital stock of the company will 
be about $250,000. Messrs. Wallace H. Rowe, 
of the Pittsburgh Steel Company, and Will- 
jam R. Kuhn are among those interested a 
the new company, 
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A new telephone line from Stanton to 
Lyman, Iowa, is being agitated. 


A new telephone line is being constructed 
from McPherson, Kan., to Burrton. 


A telephone system for Sutton, Neb., has 
just been completed by the Nebraska Tele- 
phone Company. 


The construction work has been started 
on the new telephone line between Whitney 
and Unity, Ore. 


Those interested in the Troy-Luverne tele- 
phone line, Troy, N. Y., are making arrange- 
ments to begin the work. 


From Copenhagen to Boonville and 
Turenne and thence to Utica, N. Y., a tele- 
phone line is being constructed. 


The capital stock of the Lewisburg Tele- 
phone Company, of Preble County, Ohio, 
has been increased from $1,500 to $10,000. 


The Citizens’ Telephone Company, of 
Grand Rapids, Mich., has taken control of 
the Independent telephone exchange in 
Battle Creek. 


The Cumberland Telephone Company has 
built its line through Houston County to 
Erin, Tenn., and connected with Clarksville 
from the south. 


A new line to Jefferson, Petersville, Bruns- 
wick and Harpers Ferry, Md., and several 
other places is being built by the Chesapeake 
& Potomac Telephone Company. 


A new line running 12 miles toward the 
northwest has been added to its exchange 
by the Columbus Junction Telephone Com- 
pany, of Columbus Junction, Iowa. 


Mr. Charles Roche, who is the chief in- 
spector for the Central Union Telephone 
Company, at Muncie, Ind., is trying to work 
up a telephone exchange in Gaston. 


The Home Telephone Company, to whom 
a franchise was granted about six months 
ago, in Batavia, N. Y., has begun work of 
laying conduits with a large force of men. 


Mr. W. C. Wilson and a representative of 
the Central Union Telephone Company are 
making a canvass for subscribers for a farm- 
ers’ line from Rock River Bottom to Moline, 
Ill. 


The Inter-Ocean Telephone and Telegraph 
Company has received a franchise from the 
general council of Canandaigua, N. Y., for 
the construction of a telephone plant in 
that place. 


The new telephone company in Pekin, Ill., 
has begun the work of sinking the trenches 
for its underground cables there. The ca- 
bles will be placed in tiling three feet be- 
low the surface. 


The Telephone, Telegraph and Cable Com- 
pany, which owns the local telephone com- 
pany in Mt. Vernon, N. Y., has commenced 
work on a trunk line between Mt. Vernon 
and New Rochelle. 


Extensive repairs on its general office are 
being made by the new Independent tele- 
phone company, in Austin, Tex. The tele- 
phone system there will soon be completed 
and ready for operation. 


An application for a franchise at Long 
Branch, N. J., has been made by the Inter- 
State Telephone Company. This company 
intends to build lines through New Jersey 
for local and long-distance service. 


The board of supervisors of Bond County, 
Ill., has granted to Mr. C. C. Norman, a well- 
known business man of Tamalco, the privi- 
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lege to build a telephone line on the high- 
ways from Keysport to Tamalco, Ill. 


Good progress is being made on the new 
line of the American Telephone and Tele- 
graph Company between Brainerd and Du- 
luth, Minn. It is expected that the new 
telephone line will be completed this fall. 


A canvass of the village of Watertown, 
N. Y., is being made by the Northern Tele- 
phone and Telegraph Company regarding 
the installation of a telephone exchange in 
the business places and residences there. 


Extensive improvements are being made 
by the Southern Bell Telephone and Tele- 
graph Company in Montgomery, Ala. Un- 
derground wires are beihg put in and a new 
exchange building there is nearly completed. 


The Capital Telephone Company, of Jef- 
ferson City, Mo., has purchased the tele- 
phone line formerly operated between Jef- 
ferson City and Hickory Hill. It will be 
mene a part of the local system of Jefferson 

ty. 


A directors’ meeting of the Saratoga Tele- 
graph and Telephone Company has been held 
at Ballston Spa, N. Y., at which a contract 
with the Eastern Construction Company, 
a Philadelphia, to build its lines was 
closed. 


The American Telephone Company is 
having posts drawn from Willsboro, N. Y., 
to the state road in North Lewis to be used 
in the construction of its new lines for which 
it has gained franchises throughout the 
county. 


News comes that the Virginia Long-Dis- 
tance Telephone Company and the consoli- 
dated local lines throughout that state have 
sold out to the Bell company. Mr. James 
R. Kemper, of Staunton, was the president 
of the consolidated local lines. 


A telephone company has been organized 
by a number of residents in Mt. Carmel, 
S. C., which is a growing town on the 
Savannah Valley Railroad. Major Arthur 
Parker has been elected manager. The pur- 
pose of this company is to construct tele- 
phone connections with Abbeville. 


Representatives of the Bell Telephone 
Company and the board of aldermen in De- 
troit, Mich., have reached an agreement 
whereby the wires of the company are to 
be placed underground on portions of Sand- 
wich street and Ouellette avenue. The city 
council is to grant a new franchise for five 
years for this concession by the company. 


The Southern Iowa Telephone Company 
has filed articles of incorporation with an 
authorized capital stock of $60,000. Among 
the incorporators are Messrs. J. D. Whise- 
nand and D. N. Smith. The corporation is 
the result of a consummated deal between 
the members of the new company and Mr. 
D. N. Smith, owner of the toll lines in the 
southwestern part of the state. 


The Logansport Home Telephone Com- 
pany, which was recently granted a fran- 
chise in Logansport, Ind., has elected Mr. 
Thomas Thorward, of Fort Wayne, Ind., 
president. The Cass County Construction 
Company, which was organized in connec- 
tion with the telephone company, will have 
charge of the work of constructing the plant 
which will be begun at once. The capital 
stock of the telephone company is $150,000. 


Within a short time the improvements 
and extension of the telephone service of 
the Milwaukee Electric Railway and Light 
Company, in Milwaukee, Wis., and the in- 
stallation of the new Stromberg-Carlson 
system will be completed. The despatching 
and commercial systems are separate. The 
full capacity of the board will be 1,500 out- 
side telephones, 120 of which are to be in- 
stalled at present. The train despatching 
system embraces practically the track sys- 
tem of the country, city and suburban lines. 
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ELECTRIC RAILWAYs | 


Work upon the new electric line between 
Janesville and Beliot, Wis., is being pushed 
rapidly. 


The work upon the extension of the Olean 
Electric Railway from Portville to Series, 
N. Y., is well under way. 


The capital stock of the Electric Railway, 
in Farmington, Mo., has been increased 
from $50,000 to $150,000. 


A large force of men has begun work 
upon the Union Traction Company’s line 
from Elwood to Tipton, Ind. 


It is said that capitalists from Cleveland 
intend to construct an electric line between 
Indianapolis and Cincinnati, Ohio. 


In Nacogbochez, Tex., plans for the put- 
ting in of a street railway system in the 
near future have been about perfected. 


A party of surveyors is engaged in 
Brighton, Mich., in making surveys there 
for the Detroit, Howell & Lansing Electric 
Railroad. 


It is expected that the Richmond & 
Petersburg Electric Railroad Company, of 
Richmond, Va., will begin to operate the 
line about December 1. 


Mr. A. S. Butler is securing the right of 
way for the Grand Rapids, Kalamazoo & 
South Haven Electric Railway between Alle- 
gan and Kalamazoo, Mich. 


The Washington Electric Street Railway 
Company has asked the borough council of 
Washington, Pa., for a franchise to build a 
line on certain streets of the town. 


The building of a trolley line from the 
Louisville & Nashville Railroad tracks to 
the ore mines of the company is being con- 
templated by the Woodstock Iron Company. 


The selectmen of Methuen, Mass., have 
granted to the Boston & North Street Rail- 
way a franchise for a double track between 
Brown street and Oakland avenue on Broad- 
way. 


The Newburgh Electric Railroad, of New- 
burgh, N. Y., has been sold at auction to 
Mr. William H. Pouch, who has been con- 
ducting the road for some time past as re- 
ceiver. 


The city council of Gajnesville, Ga., has 
granted the Gainesville & Dahlonega Electric 
Railway Company an extension of thirty 
days in which to begin work upon the elec- 
tric line in that city. 


Messrs. George W. Wilson and Addison B. 
Dollay, Jr., are interested in a project to 
give Pittsburgh a new traction outlet, pierc- 
ing Mt. Washington with a tunnel and lead- 
ing off to Washington, Pa., a distance of 
about twenty miles. Surveys have been 
made over a number of routes and the exact 
line has not yet been definitely determined. 


The property of the Quakertown Trolley 
Company has been transferred to the Phila- 
delphia & Lehigh Valley Company, of Penn- 
sylvania. President Wright, of the Lehigh 
Valley Company, states that it is the in- 
tention of his company to abolish as many 
of the curves as possible along the road and 
shorten and straighten the line wherever 
possible. 


The Berkshire Street Railway Company, 
of Pittsfield, Mass., has petitioned the select- 
men of Hancock for a route through that 
town to the New York state line, and the 
Massachusetts railroad commissioners for a 
right to extend the road into the adjacent 
town of Hancock. It is said that the ulti- 
mate object of the Hancock extension is to 
reach Albany. 
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October 26, 1901 


ELECTRICAL SECURITIES 


There is a noticeable absence of an active 
speculative public. Quite a radical change 
has taken place in this respect during the 
past six months. The appetite of the specula- 
tive public seems to have been fully satis- 
fied. It is stated by a Wall street authority 
that the policy now of many of the large 
banking syndicates and other financial inter- 
ests is to endeavor to bring about such mar- 
ket conditions as will enable them to dis- 
pose of part or the whole of their securities 
to the general public. These stocks are quite 
generally of excellent quality, but no very 
decided bull market can be created until the 
public is in position to support it with full 
confidence. 

Railroad earnings continue very well 
maintained. Earnings are very satisfactory 
and in some cases unusually good. In the 
iron and steel trade active and prosperous 
conditions continue and would seem to be 
assured for the remainder of the present 
year. The bank statement for the week 
just ended showed a decrease in surplus re- 
serve of $2,017,000, which leaves the New 
York banks excess holdings above legal re- 
quirements about $15,000,000. It is reported 
that the Secretary of the Treasury is con- 
sidering making fresh proposals for tenders 
of government bonds for redemption, but it 
is doubtful if such action will be taken un- 
less the financial situation develops much 
greater stringency than is now threatened. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


OCTOBER 19. 

New York: Closing. 
Brooklyn R. Tos sence sisi sewaead 60% 
CON, GaS esse sos cainen os been mane 217% 
Gen. Elé 3 cic bss ee xa on Sees 88 256 
Man: CH) ys. dscced boss teow eee wees 119% 
Met: St: HY esceto pieta tA uera na 157% 
Kings Co. Elec..............008: 185 
N. Y. & N. J. Tel. COs se eecess 165 
Telep., Tel. & Cbl. Co............ 6 


The directors of the American Bicycle 
Company have resolved to recommend to the 
stockholders a reduction in the authorized 
capital stock of the company from $80,000,- 
000 to $26,996,400, the amount of stock at 
present outstanding. This will be divided 
into preferred and common stock on the 
basis of about one to two. A special meeting 
of the stockholders of the company will be 
held in Jersey City, November 30, to act 


upon the resolution. 
A special meeting of bondholders of the 


Electric Vehicle Company is to be held at 
the office of the Morton Trust Company, in 
this city, November 16. 

In its comment on Brooklyn Rapid Tran- 
sit, the Wall Street Journal says: “The con- 
tinued decline ın Brooklyn Rapid Transit 
was not due to any fresh developments, but 
to wider appreciation of the importance of 
the facts which we have lately given in re- 
gard to the property. Restated, the essen- 
tial fact in regard to Brooklyn is that it has 
become evident to those identified with the 
company that dividends can not be reason- 
ably expected this year nor next year, and 
perhaps not the year after. The company 
will require all its surplus earnings and 
more to maintain the plant and provide for 
the extensions that will be necessary in order 
to take advantage of the growth of the city. 
Growth of traffic will bring dividends in due 
time. The next ten years will probably add 
more than 500,000 people to the population 
of Brooklyn, and practically all these peo- 
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ple will be patrons of Brooklyn Rapid Tran- 
sit to a greater or less extent. This, how- 
ever, does not help the holder of the stock 
who bought last summer under a dim hope 
of dividends this fall.” 


Boston, October 19: Closing. 
Am. Telep. & Tel............... 15734 
Erie Tel........esssenensesesen. 35 
New Eng. Tel.................. 13414 
Mass. Elec. pf...............000, 92 
Westing. Mfg. pf................ 71 
Edison Elec..............ccceees - 245 


The Southern New England Telephone 
Company paid its regular quarterly dividend 
of $1.50 per share October 15. 

The directors of the Southern New Eng- 
land Telephone Company will offer to stock- 
holders 2,300 shares of the company’s stock 
at the rate of one share for every twelve now 
held. This new stock will participate in the 
dividends of July 12, 1902. 

There was a decline in Erie Telephone to 
36 On Small sales. A broker identified with 
the telephone interests is reported in the 
Boston News Bureau as saying: “The Erie 
Telephone situation is at a standstill, await- 
ing some action on the part of Mr. Morse. 
He is a sphinx so far as Erie Telephone is 
concerned, although various interests in the 
property have endeavored to find out from 
him what he is going to do. As a known 
owner of 21,000 shares of Erie, and a possi- 
ble owner of 51,000 shares, it is not likely 
that he will sit still and let the bankers do 
their will with the company, especially as 
the pankers are identified with the Bell 
interests. There is $9,000,000 of Erie in- 
debtedness to be cared for in less than a 
month and a half and something will have 
to be done pretty quickly.” 


Philadelphia, October 19: Closing. 
Elec. Co. of America............ 62% 
Philadelphia Elec...............- 51% 
Union Traction.............02008 27% 
United G. I. Co....... POE EES 113 
Elec. Stor. Bat. C......seseeeseso 64 
Elec. Stor. Bat. pf............... 64 


The recent decision of the Supreme Court 
at Pittsburgh on the litigation between the 
Electric Company of America and the Edi- 
son Electric Illuminating Company of 
Altoona, is of consıderable value to the 
former company. It restores the control of 
Altoona plant to the Electric Company of 
America and assures it a pro rata distribu- 
tion of tbe new stock to be used. This will 
mean a considerable reduction in the man- 
agement of the plant. It is stated that the 
net increase in the earnings of the sub- 
sidiary companies owned by the Electric 
Company of America for the first eight 
months of this year is a little over 13% per 
cent over the same period of last year, and 
for the month of August as compared with 
August of last year the net increase is 
nearly 19 per cent. 


Chicago, October 19: Closing. 
Chicago Edison Light........... 162% 
Central Union Telephone........ 2 
Chicago Telep..........-.ceeeees 250 
Un (Tras ones ee ser eee eee 3 . 17 
Un: Trac: De. csesisa utia Areia 5814 
Metropolitan El............ece0. 90% 


The Metropolitan Elevated for the fiscal 
year ending June 30, earned $22,433 above 
the 3% per cent paid on the preferred stock. 

The quarterly dividend of 3 per cent on 
North Chicago Street Railway stock, which 
is guaranteed by the Union Traction Com- 
pany, was paid October 16. 

The quarterly interest of 1% per cent on 
West Chicago stock, guaranteed by the same 
company, is payable November 15. 

The Central Union Telephone Company’s 
stockholders have voted to double the cap- 
ital stock. Respecting this action suit has 
been filed in the Circuit Court against this 
company by ten shareholders holding $129,- 
000 of the company’s stock. They claim that 
they have lost one-ha.f their cap..al by the 
action of the company in reducing and 
again increasing its capital. 
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PERSONAL MENTION 


MR. JOHN E. BURBANK, A. M., Harvard, 
has been appointed to a tutorship of physics 
in the University of Maine. 


MR. M. J. CARNEY, for many years man- 
ager of the Central Union Telephone Com- 
pany, of Chicago, has been promoted to th 
office of second vice-president. . 


COLONEL WILLIAM A. GASTON has re- 
signed as chairman of the board and a mem- 
ber of the executive committee of the Bos- 
ton Elevated Railway Company. Mr. Gas- 
ton still remains a director of the road. 


MR. H. H. CLOUGH is considering more 
extensions to his Beloit, Delavan Lake & 
Janesville telephone line in Wisconsin. He 
has applied to the city council of Elkhorn 
for a franchise. 


MR. W. B. EVEREST, general freight 
agent of the Westinghouse Electric and 
Manufacturing Company, has been in New 
York for the purpose of closing some freight 
contracts for electrical equipment intended 
for various parts of Europe. 


DR. W. L. ROBB, of Hartford, Ct., has 
been in Wilmington, N. C., and examined a 
railway with a view of reporting on the 
practicability and economy of converting it 
into an electric railway. Dr. Robb will 
submit the report to Mr. William W. Ran- 
dolph, of New York. . 


PROFESSOR F. H. KING has been ap- 
pointed to the position of chief of a new 
division which has been created in the 
Bureau of Soils. He goes to his new ap- 
pointment in November. Professor King 
was formerly professor of agricultural 
physics in the University of Wisconsin. . 


HERR CHARLES F. W. JANISCH, who 
is the chief engineer of the Siemens-Halske 
Company, of Berlin, one of the largest manu- 
facturers of electrical apparatus in Con- 
tinental Europe, is visiting the United States 
with the purpose, it is said, of making some 
extensive purchases of machine tools. 


MR. GEORGE A. McKINLOCK, president 
of the Central Electric Company, of Chi- 
cago, will receive the sympathy of all his 
many friends over the serious accident to 
his wife at Lake Forest last week. Mrs. 
McKinlock was thrown from her horse and 
dragged some 200 yards, her foot having 
caught in the stirrup. Her injuries are quite 
serious. 


MR. THOMAS L. INGRAM, of Columbus, 
Ga., has been appointed general superin- 
tendent of construction of the Southern Bell 
Telephone and Telegraph Company. Mr. 
Ingram’s headquarters will be in Atlanta 
and he will have temporary offices until the 
new office building now under construction 
for the telephone company has been com- 
pleted. 


MR. HENRY HINE, of Colorado Springs, 
Col., is spending a few weeks in the East 
with headquarters at the Waldorf-Astoria. 
Mr. Hine was for a number of years general 
manager of the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., but of late 
years has resided in Colorado where he has 
extensive electric lighting interests. He will 
find many friends to welcome him on the 
occasion of his visit to New York. 


MR. F. W. JONES, of London, returned 
last week, after an agreeable visit to the 
United States of several weeks. Mr. Jones 
was one of the pioneer telephone men in this 
country before his interests took him to 
England. Before his departure he gave a 
dinner at the Waldorf-Astoria to a number of 
telephone friends, including Mr. W. D. Sar- 
gent, of the New York & New Jersey Tele- 
phone Company, and Mr. H. L. Storke, of the 
Empire State Telephone Company, of 
Auburn, N. Y.. 
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INDUSTRIAL ITEMS 


THE STANLEY ELECTRIC MANU- 
FACTURING COMPANY has opened offices 
in the New England Building, 129 to 1381 
Euclid avenue, Cleveland, Ohio. Mr. Alex- 
ander T. Moore, formerly of Pittsburgh, has 
been appointed district manager. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, Ill, is advertising a re- 
ceptacle which it claims is the only article 
which will make a wet job dry. It is the 
Newgard combined water-proof globe and 
receptacle, for which it is a general agent. 


THE PACIFIC ELECTRIC COMPANY, of 
La Crosse, Wis., manufacturer of special 
lamp shades and specialties, announces that 
it is making special inducements to buy- 
ers before November 10. This company has 
issued a new catalogue which should be of 
interest to all desiring to purchase such 
material. 


“CONCERNING WET GOODS” is the 
title of an interesting pamphlet just issued, 
which refers particularly to the converting 
of wet steam at the boiler outlet into dry 
steam by the use of the well-known Potter 
mesh separator and _ superheater. This 
Pamphlet will be mailed on application to 


James Beggs & Company, No. 9 Dey street, 
New York. 


MORRIS ELECTRIC COMPANY, New 
York, has placed the agency for the street 
railway specialties which it manufactures 
for Ohio and the Middle West with the 
Ludlow Supply Company, Cleveland, Ohio. 
The Morris Electric Company manufact- 
ures rail-bonds of all types, Monarch fare 
registers, and other equipments for street 
railway work. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, agent for the Adams- 
Bagnall enclosed arc lamp, states that it 
is meeting with great success with its con- 
Stant-current series enclosed lamps. This 
lamp has a solid copper, weather-proof case, 
which renders it practically impervious to 
all attacks of the elements. Descriptive 
matter, etc., will be mailed on application. 


THE STROMBERG-CARLSON TELE- 
PHONE MANUFACTURING COMPANY, of 
Chicago, is gratified with its increase of busi- 
ness in every department. The offices of the 
company have been moved from the sixth 
to the ground floor of its building, 70 to 
82 West Jackson Boulevard, and have been 
equipped with every appliance which will 
add to the convenience of the office force 
and the despatch of business. 


THE KEYSTONE ELECTRICAL IN- 
STRUMENT COMPANY, of Philadelphia, is 
placing on the market a fine line of elec- 
trical measuring instruments, including 
switchboards, voltmeters and ammeters with 
illuminated dials, portable voltmeters for 
direct and alternating-current circuits, and 
portable wattmeters. These instruments are 
carefully constructed and are the result of 
years of experience in this line of work. 


KLEMM & COMPANY, of Philadelphia, 
have issued two very neat booklets de- 
scribing in one the Diamond diffusive re- 
flectors and in the other Klemm adjustable 
Shades and reflectors. Among the Diamond 
reflectors are reflector glass-lined shades, 
convex glass-lined shades, enameled white 
tin shades and many other patterns. The 
Klemm adjustable shades are manufactured 
for rolling-top desks, pulpits, type-writer 
desks, etc. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, Milwaukee, Wis., states 
that it has found it necessary to increase 
its manufacturing facilities owing to the 
rapid growth of its buginess, and that it has 
added a new building to the Milwaukee fac- 
tory giving an additional floor space of 
8,000 square feet, making the total space of 
the factory about 55,000 square feet, all of 
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which is devoted exclusively to the manu- 
facture of rheostats and circuit-breakers. 
This company gives its entire attention to 
the manufacture and development of these 
particular devices, and has no side lines. 


BAKER & COMPANY, Newark, N. J., and 
New York, refiners of platinum and makers 
of all sorts of platinum goods, were pleas- 
antly surprised at receiving a medal at the 
Pan-American Exposition, notwithstanding 
the fact that they had made no “exhibit” 
on the accepted interpretation of that term. 
he only display of platinum was that 
which was loaned by this well-known firm 
to the United States Geological Survey and 
exhibited by the government. It is certainly 
complimentary for a firm to receive an 
acknowledgment of this sort from the Pan- 
American authorities under the circum- 
stances. 


MR. C. H. WILMERDING, Chicago, Ill., 
consulting engineer, designed and installed 
the complete power plant and electrical 
equipment for the Hannibal shops of the 
Chicago, Burlington & Quincy Railroad. In 
this new plant, with a load of tools practi- 
cally double the load in the old shops and 
with the addition of an electrically operated 
transfer and turn-tables, the saving in coal 
alone has been about $200 a month. Mr. 
Wilmerding is prepared to design and con- 
struct electric lighting and power plants, 
electrical equipment of mills, factories and 
shops and underground distributing systems 
and also furnish estimates. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, 1s issuing bulletins descriving its 
junction boxes, street-car and power-motor 
cutouts, transformer cutouts, car heater 
cutouts, subway boxes, feeder blocks, 
service switches, and cutouts for lghting. 
telephone and fire-alarm systems, all of 
Which are equipped with D. & W. non- 
arcing fuses. These enclosed fuses are 
recommended by the national board of fire 
underwriters, as they overcome the flash 
of the old style open fuses, and therefore 
greatly lessen fire risk. This company will 
be pleased to furnish full information re- 
garding this material on application. 


THE LAMBERT SCHMIDT TELEPHONE 
COMPANY, of New York, has received a 
contract for a complete exchange telephone 
system, to be used on the elevated railway 
in New York, from the Manhattan Elevated 
Railway Company. These instruments are 
to be located at the stations and in the offi- 
ces of the railway company and are to re- 
place the former telegraph equipment which 
has become too antiquated to meet the needs 
of rapid service. The entire equipment will 
consist of a 500-line multiple switchboard 
and telephones, the system being arranged 
on the common battery type with lamp sig- 
nals. On account of the great number of 
calls required between the different points 
for train signaling the specifications were 
exacting. it being estimated that many of 
these telephones would be used on an aver- 
age of 2,000 times a day. 


SPRAGUE ELECTRIC COMPANY—The 
Sprague Electric Company had a very in- 
teresting exhibit at the Street Railway Con- 
vention in Madison Square Garden, New 
York city, consisting of the multiple-unit 
apparatus which attracted considerable at- 
tention by reason of its simplicity, economy 
and perfect control of train operation. It 
showed a complete train equipment of two 
motor cars and intermediate train line cars, 
with means for connecting up in various 
sequential and end-to-end relations. The 
controllers were of the type recently in- 
troduced on the Boston Elevated Railway 
and of a capacity of 300 horse-power each. 
One was connected to four Lorain steel mo- 
tors, mounted on the floor, and the other to 
four motors loaned by the Brooklyn Heights 
Railway Company, mounted on two of the 
latest Peckham trucks. The extreme flexi- 
bility of the system in accommodating itself 
to any train make-up and any emergency 
of service was illustrated by practical oper- 
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ation. The multiple-unit system has already 
become an essential factor in handling the 
congested traffic on heavy urban and in- 
terurban electric railroads. Its adoption 
and successful operation on elevated 
roads in Chicago, where Mr. Sprague first 
reduced it to practice on a large scale, in 
Brooklyn and Boston and on the Versailles 
division of the Western Railway, of France, 
have demonstrated the practicability of sub- 
stituting electricity for steam for all classes 
of congested railway service. In this system, 
which may be descrived as a system ©, con: 
trol of controllers, no locomotive is re 
quired. The train is usually made up of 
two kinds of cars, a motor car which is 
completely equipped with motors, ¢éontrol- 
lers individual to their motors for determin- 
ing their direction and speed, master 
switches and a controlling train line with 
connecting jumpers, and a train line car 
which is provided generally only with the 
controlling line common to all the cars. 
Each motor car is an independent unit and 
the train may be composed of as many motor 
cars and train line cars as desired, its oper- 
ation being in no way affected by changes 
in sequence or end relation of cars. Train 
movements, whether of speed or direction, 
or both, are controlled from any one of the 
cars through the master switches and con- 
trolling line. The speed and direction of 
the train are initiated at the master switch 
by a movement of a single handle. It be- 
comes possible to combine cars having con- 
trollers of different sizes, motors of differ- 
ent capacities, resistances of different 
gradations, gears of different ratios and 
wheels of different diameters, and to 
successfully operate them all from one 
Or more controlling points. This sys- 
tem was invented and named by Frank 
J. Sprague, who is well known in the 
electric railway field, and a pioneer inventor 
of the trolley system. 


NEW INCORPORATIONS 


SMITH'S FALLS, ONTARIO—The Smith’s 
Electric Company. 


TIFFIN, OHIO—Central Ohio Traction 
Company. $100,000. 

BROOKVILLE, OHIO — Brookville Tele- 
phone Company. $6,000. 


CONNEAUT, OHIO—The Conneaut Street 
Railway Company. $10,000. 

BURNHAM, PA.—Burnham Electric Light, 
Heat and Power Company. $1,000. 


ANDERSON, IND.—The Remy Electric 
Company. $10.000. Directors: B. P. Frank 
and B. M. Remy. 

FRANKFORT, KY.—The Jessamine Home 
Telephone Company has increased its capi- 
tal stock from $10,000 to $20,000. 

WOOLSTOCK, IOWA—fThe Woolstock 
Telephone Company. $5,000. Incorporators: 
C. H. Clifton, M. Wallin and others. 


MT. GRETNA, PA.—The Mt. Gretna Light 
and Power Company. $5,000. To furnish 
light and power at Mt. Gretna. Incor- 
porators: S. P. Light, Harry Light and 
others. 

ALBANY, N. Y.—Southern New York 
Telephone Company. $100,000. To operate 
telegraph and telephone lines in the lower 
Hudson River counties, including New York 
and Westchester. Directors: John H. Scho- 
field, George W. Sutton and others. 


MONTREAL, QUEBEC—Ampere Electric 
Manufacturing Company, Limited. $50,000. 
To manufacture electrical apparatus of all 
kinds, and to produce electric energy by the 
use of steam, water and other power. Di- 
rectors: C. R. Whitehead, D. A. Pringle and 
others. 

JACKSON, MISS.—Jackson Electric Rail- 
way, Light and Power Company. $250,000. 
This charter is in lieu of the charter under 
which the company has been operating but 
which has been found to have lapsed. In- 
corporators; H, H, Carson, 3. G. Jones and 
others, 
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It would be interesting to know what 
proportion of alternating apparatus as at 
present manufactured is polyphase. When 
this variety of apparatus was introduced 
in the market it was not every station 
superintendent who was familiar with it, 
and to a certain degree they were afraid 
of it, but so far as the larger scale of 
plants is concerned there is almost no 
installation of single-phase apparatus to- 
day. Much of the early single-phase ma- 
chinery was altered into polyphase types 
as soon as the advantages of the latter sys- 
tem became generally evident. A very 
interesting census could be taken now of 
existing machines to discover how much 
single-phase apparatus is left. Practical- 
ly no large new installations are going in 


on a single-phase basis. 


SOME POWER-TRANSMISSION LIMITA- 
TIONS. 


Ever since the development of electric 
power-transmission methods began the dis- 
tances covered, the amounts of power 
transmitted and the tensions employed 
have increased. The public in general has 
cherished the opinion that there is really 
no limit to power-transmission distance, 
and some color of justification is given 
to this belief by the superb work lately 
done on the western coast. 

There are, however, some limits to pow- 


er transmission by electricity which are 
not very definitely understood as yet, and 
of which accurate knowledge would be of 
considerable engineering importance. 
Perhaps the first of these is the break- 


- down strength of insulating materials of 


various kinds and of the air itself. It 
has been lately considered that about six- 
ty thousand volts is the limit imposed by 
the resisting properties of the air, as above 
this voltage the air seems to conduct rea- 
sonably well and leakage occurs across 
the line. It would be highly desirable, 
were it possible, to have accurate knowl- 
edge on this subject, and especially to dis- 
cover whether or not the condition of the 
surface of the conducting wires and their 
diameter does not play a considerable part 
in the question of air leakage and the for- 
mation of streamers. 

From the present knowledge of the sub- 
ject it appears that insulators of porcelain 
are strong enough to withstand any elec- 
trical strain which can safely be borne 
by the atmosphere. The matter of cable 
insulation for very high voltages, however, 
has perhaps not received the attention 
that it deserves by investigators. and is 
worthy of elaborate and careful study. 
It would be interesting to know what is 
the highest voltage at present worked in 
cables and the conditions under which it 
operates. It is certain that this present 
limit is nowhere nearlv that which is be- 
lieved to be set by the breakdown strength 
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of the air, although insulating materials 
such as are used in cable construction have 
a much higher disruptive strength than 
the air. 

Putting aside possible limits to the 
length of power-transmission lines due 
to the wave-length of the transmitted cur- 
rent, it seems as if the present cost of con- 
ducting metals and insulation imposes a 
fairly definite limit to length under given 
conditions of transmission. It is evident 
that an important factor, other things 
being equal, is the amount of power to 
be transmitted; or, more properly speak- 
ing, the amount of power that can be sold 
and the price that can be obtained for it 
at the receiving end of the line. The mat- 
ter is one of commercial consideration en- 
tirely, and probably each case would have 
to be judged for itself, as no working law 
could be made taking in all the diverse 
elements which control the problem. In 
most places transmission lines are subject 
to the competition of the coal-carrying 
railway. Unless the price of fuel is mate- 
rially advanced, or that of conducting cop- 
per or aluminum materially diminished, 
it is probable that in the eastern states, at 
any rate, the transmission distance limit 
will not be large. But, again, the limit is 
largely controlled by the amount of power 
to be transmitted ; for example, it is capa- 
ble of demonstration that power might be 
transmitted to New York from a distance 
of one hundred miles and sold here profit- 
ably if it came in units of about two hun- 
dred thousand horse-power; whereas, if 
the amount was smaller, it is not likelv 
that it could compete satisfactorily with 
power generated by coal in the city itself. 

For the present, at least, it is likely that 
conservative engineering will confine itself 
in the eastern states to reasonable trans- 
mission distances, where an examination 
of the physical and financial conditions of 
the problem would indicate a profit upon 
the necessary outlay. The principal limit 
to-day to the distance of power transmis- 
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sion and to its effectiveness is the price 
of conducting material. As it is generally 
believed that the price of copper is 
destined to remain high, we must prob- 
ably look to aluminum as a substitute. 
Doubtless the production of this metal will 
be larely increased after the expiration 
of patents controlling methods now in use, 
and we may expect to see it appear on the 
market at a considerable reduction from 


present quotations. 


FIRE-ALARM TELEGRAPHS. 

The evolution of means for fighting 
fire in cities has been comparatively rapid, 
and within the narrow limits of one gen- 
eration has passed from the stage of the 
amateur volunteer fire company, depend- 
ing on cries of “Fire”? for information 
and alarm, to the disciplined and elabo- 
rately equipped fire departments of to- 
day, with their complete electrical sys- 
tems for fire-alarm purposes. 

The value of any city fire department 
depends upon the reliability, accuracy 
and general perfection of the electric fire- 
alarm signal system which is operated in 
conjunction with it. If the electric alarm 
should be disabled, then the best fire de- 
partment service conceivable would be so 
severely handicapped that it is probable 
that even small and easily handled fires 
would grow to dangerous proportions be- 
fore help could arrive on the scene. Con- 
versely, even a meagre and indifferently 
equipped department could do excellent 
work were it to receive instantaneous and 
early notice of the appearance of fire. 
For these reasons nothing is of more vital 
importance to the preservation of property 
from conflagration than the maintenance 
of fire-alarm signal systems at the very 
highest possible point of efficiency at all 
times. 

It is seriously to be questioned if this 
is always done. Almost universally the fire- 
alarm signal system of a city is municipal- 
ly owned and is under the control either of 
the fire department itself or of a special 
bureau. These systems suffer from the 
same causes which have worked so often 
disastrously in the case of municipal elec- 
tric light, gas and water svstems. Sooner 
or later the element of politics is apt to 
enter. Unfit men are chosen for political 
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reasons rather than for their ability, and 
both the physical condition of the system 
and the character of its operation de- 
teriorate. 

When it is considered that at all times 
the safety cf life and property depends 
upon the absolutely correct operation of 
these signals it is easy to understand how 
important they are to the general welfare 
of a city and how vital this element of the 
city’s equipment is. The art of fire-alarm 
signaling has developed to a point of high 
perfection, and systems may now be in- 
stalled which, under proper care and 
supervision, may be depended upon as ab- 
solutely as any other agency of human 
construction. But, like all other electrical 


apparatus, fire-alarm systems require care- 
ful, competent, vigilant and perpetual 
supervision. These, unfortunately, they do 
not always obtain. At a fire which oc- 
curred in New York city on October 20 
it is stated that an alarm turned in from 
a street box resulted in a confused signal 
that sent the fire department to a point 


several miles distant from the scene of - 


the conflagration. By the time this mis- 
take was rectified much damage had been 
done. In many instances of late there 
has been a suspicion, to say the least, that 
the fire-alarm signal system of the Bor- 
ough of Manhattan, New York city, is not 
entirely reliable. The exact truth of this 
condition can not, naturally, be discovered 
without investigation and report, nor is 
it even certain that it exists, but it 18 cer- 
tain that a suspicion of its reliability is 
extant. The fire-signal service of a great 
city should be absolutely above suspicion. 
If such suspicions are justified by the facts 
nothing should be more quickly done than 
the repair and rehabilitation of the fire- 
alarm lines in question. For its own justifi- 
cation an official examination of the condi- 
tion of the circuits should be h Id by the 
responsible department. This, at least, 
would set at rest the fear that is felt in 
some quarters that all is not as it should 
be in the particular case referred to. 

No less than forty-six new electric rail- 
ways are now under construction in the 
single state of Ohio, and since last March 
eight hundred and fifty-three new lines 
have been started in the United States 
and its possessions. This is more railway 
building in eight months than was done 
in the first eight years of the industrv— 
the strongest commentary upon the im- 
portance and commercial success of elec- 
tric traction. 


- 
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THE YALE BICENTENNIAL. 
The Bicentennial Celebration which 
took place at Yale University during the 


first four days of the week beginning 


October 20 was a noteworthy event in the- 


life of that great institution of learning. 
What can spring from small beginnings is 
aptly illustrated in the history of Yale. 

About two hundred years ago a number 
of clergymen assembled in the house of 
the Rev. Samuel Russell, at Branford, Ct., 
and donated a few volumes of books for 
the establishment of a place of learning 
and as the foundation-stone of a college 
in Connecticut. In this simple and ob- 
scure way were laid the foundations of 
the present university. For several years 
instruction was imparted, mostly by 
clergymen, to the few students who at- 
tended. 

During the early years of its existence 
the college was located in several different 
Connecticut towns, but with its removal 


to New Haven the growth of the institu- 


tion has been steady, until at present the- 


enrolment has reached nearly three thou- 
sand students, working in all departments 
of human thought and attainment. These 
departments are presided over by a corps 
of several hundred distinguished men 
selected for their worth and attainments 
in their various departments of knowl- 
edge. 

The celebration, which has been recent- 
ly held, was remarkable in many respects. 
Distinguished men engaged in many 
diverse pursuits from all parts of the 
to do 


honor to this noble and venerable founda- 


world were gathered together 


tion and to receive honors from her hands. 
Their great and never-failing interest in 
their alma mater was shown by the num- 
ber of graduates present, among whom 
men from all walks of life were noticeable. 
The kindly interest in the welfare of the 
university by the citizens of New Haven 
was evidenced by their large attendance at 
all the functions where it was possible to 
admit them. 

We can view the progress of the past two 
centuries only as an index of what is to 
come in the future, and congratulate the 
university not only upon the record of its 
useful past but upon the hope of its vital- 
izing future. 
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Science 
Brevities 


On the Color of lons—M. G. Vaillant 
describes in an article in the Comptes 
Rendus which is reviewed in the Electro- 
chemist and Metallurgist, a few experi- 
ments made with the spectrophotometric 
apparatus of Gray upon the permanga- 
nates of potassium, zinc and barium, with 
a view to confirming the following propo- 
sitions: 1. In a completely dissociated 
solution containing only one colored ion 
the color is independent of the nature of 
the other ion. 2. If, on the contrary, the 
ionization is not complete, the coloration 
varies with the concentration and with the 
nature of the colorless ion. 3. The col- 
oration of a solution of whatever possible 
concentration can be, as a rule, connected 
with the value of its degree of concentra- 
tion by a formula containing two, and 
only two, constants, which relatively 
characterize the complete molecule and 
the dissociated molecule. 

Orlyte—_ A New Material — Professor 
Orlowsky has undertaken a series of re- 
searches upon the best way to reduce the 
excessive hygroscopic properties of carbide 
of calcium, the results of which have been 
the discovery of what is practically a new 
material, “orlyte.” An article describing 
his work has been published in the Jour- 
nal d’Electrolyse and reviewed in a Brit- 
ish journal. Neither a vacuum, nor high 
pressure, nor high temperatures being of 
any avail to impregnate calcium carbide, 
Professor Orlowsky thought of dropping 
the pasty mass of carbide, as it issues 
from the furnace, into a mixture of nat- 
ural tar and mazout or astatki, the pro- 
portions and application of which are pro- 
tected by a patent. The first experiments 
on a large scale were made at the works 
of Roessler und Halske, Frankfort-on- 
Main, and later on developed in France 
by the Compagnie Générale d‘Electro- 
chimie. ‘The operation lasts about a min- 
ute, during which the carbide absorbs 
four per cent of impregnating ma- 
terial. The inventor claims for the new 
product a vield of 300 to 310 litres of 
acetylene per kilogramme and a lighter 
and more perfect flame, the improvement 
being ascribed to the evaporation of hy- 
drocarbons during the formation of the 
gas. Orlyte is not hygroscopic, the greasy 
material it contains being unaffected by 
moisture; but that does not prevent the 
complete decomposition of the carbide by 
water when this liquid is present in suffi- 
ciently large quantities; moreover, the 
greasy stuff acts as a binding material be- 
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tween the particles of carbide and pre- 
vents granulation when idle, as well as the 
formation of a scum on the gas producers 
during reaction. The author concludes 
with various calculations tending to 
prove that, taking the price of carbide at 
300 francs per metric ton, and orlyte to 
yield 300 cubic metres of acetylene per 
ton, the use of the latter would result in a 
saving of 68 francs per ton of material 
for the same quantity of gas. 

Disc Interrupter for Alternate Currents 
—E. Ruhmer reports some further im- 
provements in the liquid interrupter with 
exchangeable perforated plates in an arti- 
cle in the Physikalische Zeitschrift which 
is digested in the London Electrician. 
The electrodes are introduced through the 


Disc INTERRUPTER. 


sides, thus obviating gliding sparks which 
might lead to explosions. By making one 
electrode of lead and the other of alumi- 
num the author has succeeded in pro- 
ducing an apparatus which only inter- 
rupts the alternating current in one di- 
rection. This is of special utility in 
Reentgen-ray work. The life of an alu- 
minum electrode is about 500 hours. 
Extinction of Lithium and Alkaline Chio- 
rides by Electrolysis—H. Becker describes 
the electrolysis of crude fused lithium 
chloride containing chlorides of the alka- 
lies and alkaline earths, but not mag- 
nesium, in an electrolyzer of special form, 
in an article in Industrie Chimtque, which 
is abstracted in Lightning. The anode is 
cylindrical, the slightly conical cathode is 
placed within and is surmounted by a 
kind of funnel in which the metal, being 
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lighter than the liquid, collects, and from 
which it is tapped at intervals. The same 
journal describes Moritz-Egken and Le- 
roy’s process for the electrolysis of alka- 
line chlorides. It is characterized by the 
use of terminals very close together, so as 
to act on thin layers of liquid circulating 
very rapidly. The yield is said to be 320 
grammes of caustic soda per kilowatt- 
hour. 

Electrochemical Behavior of Acetylene 
—A paper by Mr. Alfred Coehn on this 
subject is abstracted in the current num- 
ber of the Journal of the Chemical Soci- 
ety, as follows: “The discharge potential 
of oxygen from a solution of potassium 
hydroxide is depressed, when acetylene is 
passed through the solution, from about 
1.7 to 1.2 volts. The chemical reaction, 
of which this depression is an indication, 
is the oxidation of acetylene to formic 
acid, which takes place quantitatively 
when the electro-motive force employed 
lies between the above limits. In solu- 
tions of sulphuric acid, the presence of 
acetylene diminishes the anodic polariza- 
tion by about 0.19 volt. The chemical 
change in this case is the oxidation of 
acetaldehyde (formed by the action of 
acetylene on sulphuric acid) to acetic 
acid. The current efficiency is 100 per 
cent when the electro-motive force used is 
less than that required for the liberation 
of oxygen. In acid solutions acetylene 
does not act as a depolarizer for the halo- 
gens except in the presence of a carrier, 
such as phosphorous tribromide, when a 
considerable depolarization occurs.” 

Space Telegraphy—Skunkichi Kimura, 
a Japanese naval electrician, has made 
some valuable researches on the influence 
of the earth on wireless signaling, which 
have been published in the Physikalische 
Zeitschrift, and reviewed in a British 
contemporary. This influence can not be 
determined by means of the Marconi ap- 
paratus, since neither the coherer itself 
nor its tapping mechanism works uniform- 
ly. The author therefore employed his 
“sound receiver,” which indicates all vari- 
ations of the current by variations of the 
intensity, sharpness or duration of the 
tone. He used five different earth con- 
tacts for the mast-wire, comprising plates, 
cylinders and wires of various materials 
and dimensions. The best results were ob- 
tained with a tin cylinder put in a ground 
saturated with sea-water. The author be- 
lieves that the earth connection works by 
its capacity rather than its conductivity, 
and a large earthing plate is, therefore, 
advantageous. Signals over 50 miles were 
obtained with an earthing device consist- 
ing of three oil cans placed on grass. He 
points out that the induced electro-motive 
force can not be the sole cause of the 
decrease of resistance in the coherer, and 
that a node of potential can not exist at 
the other end. The problem of ran a 
must in any case take into account the 
capacity of the earthing arrangement. 


534. 


THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/MS—XLVII. 


BY W. ELWELL GOLDSBOROUGH. 


The mesh connected system of circuits 
being the exact equivalent of the star 
connected system of circuits, the former 
can be made to replace the latter in any 
three-phase system without in any way 
modifying the line electro-motive forces 
or the power absorbed in the lines. 

In proceeding with the solution of a 
three-phase, mesh connected system, 
conditions have to be met which re- 
quire, in extreme cases, the use of the 
best judgment and skill in the application 
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of graphical methods. Suppose, for in- 
stance, we attempt the solution of such a 
system as that shown in Fig. 117, apply- 
ing thereto the method of supposing each 
phase of the alternator to operate sepa- 
rately for the development of the initial 
phase diagrams. If, then, phase E' is 
alone considered to be active, Fig. 117 re- 
duces to the arrangement shown in Fig. 
119. Here, since E"! and E! are ab- 
sent, the terminals A, and A, of Fig. 117 
have been merged into the single termi- 
nal A, of Fig. 119. 

Fig. 119 presents an arrangement of 
circuits very familiar to every student of 
electrical engineering. Itis the diagram, 
in fact, of the Wheatstone bridge. -How- 
ever, since E' represents an alternating 
electro-motive force, the solution of the 
system is far more complicated than is a 
problem of similar character where a 
direct electro-motive force is used, since, 
in the consideration of each of the cir- 
cuits, we have to take into account the 
effects of inductance in addition to those 
of resistance. Under these circumstances, 
a graphical solution is only possible by 
the application of much patience in ad- 
justing the vector lengths until a balance 
between the forces appearing in the sys- 
tem is obtained. 

Roughly speaking, the small arrows 
which parallel the several circuits may be 
takem as indicating the direction of flow 
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of the currents throughout the system at 
a given instant. Under these circum- 
stances, the current I, divides at A, into 
two component currents I, and I, flowing 
through the circuits A,A, and A,A,. 
When the current I, reaches the terminal 
point A,, it also separates into two com- 
ponent currents, I, and I, flowing re- 
spectively in the outside circuit A,A,, and 
the inner cross circuit A,A, The two 
currents I, and I, join at A, to make a 
current I, of the circuit A,A,, and finally, 
the currents I, and I, combining to make 
the initial line current I,. These con- 
ditions are diagrammatically presented in 
the phase diagram of Fig. 120. Here, 


OA‘ represents the electro-motive force 
E', which is impressed upon the 
system ; 

the vector OB, represents the current I,, 
which flows through the line circuit 
A; AyAg 5 

the vector OA, is the electro-motive force 
appearing between the terminals A, 
and Ags; 

the vector OA,, the electro-motive force 
appearing between the terminals A,A,; 

the vector A,A,, the electro-motive force 
appearing between the terminals A,A,; 

the vector A,A,, the electro-motive force 
appearing between the terminals A,A,; 

the vector A,A,, the electro-motive force 
appearing between the terminals AAs; 
and, finally, 

the vector A,A], the electro-motive force 
appearing between the terminals A,A,. 


The current vector heads shown at 
B» B, Bs, B, B, and B,, severally indi- 
cate the values of the currents apparent 
in the several circuits in the order in 
which their electro-motive forces have 
been pointed out. 

In analyzing Fig. 120, there are one or 
two points to which special attention may 
be called. At A, for instance, we have 
the vectors A,B, and A,B, combined vec- 
torially to give the current vector A,B,. 
Now, since the current in the circuit 
A,A, is positive relatively to the current 
in the circuit A,A, it is negative rela- 
tively to the current in the circuit A,A, 
and, therefore, in obtaining the resultant 
of the current vectors OB, and A,B,, for 
the purpose of ascertaining the phase 
position of the vector A,B, representing 
the current in the circuit A,A,, the dif- 
ference of the vectors A,B, and OB, must 
be taken instead of their sum. Accord- 
ingly this has been done, as shown in the 
parallelogram of the current vectors A,B, 
and A,B, Here A,B, is equal and par- 
allel to OB, and A,B, equal to the cur- 
rent in A,A, and their difference is taken 
by drawing the vector B,B, and making 
the current vector of the circuit A,A, 
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equal and parallel to it, as shown by the 
vector A,B,. 

That the conditions in Fig. 120 are 
correct can be shown by estimating the 
amount of power which is expended in 
each of the circuits, and determining 
whether or not this power is equal to that 
developed by the generator. To facili- 
tate the discussion of this point, the data 
pertaining to Fig. 120 have been collected 
and tabulated in table 14. From this 
table we see that the power developed in 
the circuit A,A, is 20,400 watts, and so 
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forth for the other circuits, and that the 
sum of the energy expended in all of the 
circuits is equal to 57,220 watts and to 
the power developed by the generator. 
The last horizontal line of figures given 
in the table applies to the generator 
EÍ, and shows the equivalent constants of 
the whole system expressed in terms of 
impedance, resistance and reactance. The 
columns of resistance and reactance show 
that the circuit A,A, has a resistance of 
12.9 and a reactance of 3.6 ohms, and 
that the circuit has an impedance of 13.4 
ohms. This circuit has then the smallest 
impedance of any of the circuits. On the 
other hand, the greatest impedance pres- 
ent in any one circuit is that peculiar to 
the circuit A,A, This circuit has a 
resistance of 36.6, a reactance of 48.1, and 
an impedance of 60.4 ohms. 

Now, in so far as the general distri- 
buting system shown in Fig. 117 is con- 
cerned, the circuits A,A,, AAs and A,A, 
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of Fig. 119 are line circuits, while the 
circuits A,A, A,A, and A,A, are receiver 
circuits. Referring to the data tabulated 
in table 14, however, we find that the 
line circuits absorb twice as much power 
as the receiver circuits. This is a con- 
dition which will hardly ever have to be 
faced under practical conditions of plant 
operation. Usually, the line constants 
are much less than the receiver constants, 
and involve a waste of power in the lines 
not in excess of ten per cent of the power 
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delivered to the system by the generator. 
With low line constants, the impedance 
of the circuits A,A, and A,A, would be 
small relatively to the impedance of the 
circuit A,A,; consequently, the differ- 
ence of potential between the terminals 
A, and A, would also be small, and, there- 
fore, but an inappreciable amount of cur- 
rent would flow in the circuit A,A, when 
only the phase electro-motive force F is 
active. This fact enables us, when solv- 
ing practical examples, to disregard the 
presence of such circuits as the circuit 
A,A,, and base the development of the 
preliminary phase diagrams upon systems 
having the general outline of connections 
presented in Fig. 121. The fact that it 
is possible to make this modification in 
the solution of practical problems re- 
moves the burden of difficulty in the way 
of their solution, as we are already quite 
familiar with the method of handling 
systems like that outlined in Fig. 121. 

We will now take up the discussion of 
the solution of a mesh connected three- 
phase distributing system, following the 
general plan of attack just outlined by 
which the inner cross circuit is neglected. 
If we apply the principles already made 
familiar by the discussion on pages 149 
and 180, we will obtain the three-phase 
diagrams shown in Figs. 122, 123 and 
124. Here Fig. 122 represents the con- 
ditions which will exist in such a system 
as that shown in Fig. 117 when the E! 
phase is alone active, and when the line 
constants are not large. In this case, the 
presence of the circuit A,A, is neglected, 
and the circuits A,A,A, are taken as being 
in parallel with the circuits A,A,Ag. 
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The vector OA,’ of Fig. 122 represents 
a pressure of 1,000 volts, which is initi- 
ally assumed to be active in setting up a 
flow of current in the circuits A,A,A, and 
A,A,As in parallel. This electro-motive 
force gives rise to the current OB,’ in the 
circuits A,A,A, and OB,! in the circuits 
A,A,A,. The resultant of these currents 
is represented by the vector OB, and 
this is the current which E! must force 
through the line A,A,; consequently, 
the triangle of the electro-motive forces 
AJC ÍA! is developed from the known 
constants of the line A,A,, with the vector 
A C! parallel to the vector OB,!. 

The electro-motive-force vector OA! can 
now be drawn and measured for the 
value of E! required to maintain 1,000 
volts impressed upon the parallel lines, 
inasmuch as OA! is the resultant of 0A, 
and A, A’. 

To separate OA, into its component 


parts and determine the exact voltage, 
apparent both at the receiver and line 
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Roughly speaking, the vector distance 
between the points A, and A,! is a meas- 
ure of the electro-motive force apparent 
between the terminals A, and A, of Fig. 
117; and if, therefore, the circuit A,A, 
was not omitted, the latter electro-motive 
force would be active in causing a current 
to flow in this circuit. 

Following the same line of phase dia- 
gram development, the phase electro- 
motive forces E™! and E" are both taken 
as being individually active. The electro- 


motive force E'" gives rise to the phase 
diagram shown in Fig. 123. The letter 
significations are sufficient to indicate the 
development of the diagram and the rela- 
tion of its vectors to the several circuits 
of Fig. 117. In this case, the circuits 
A,A,A, and A,A,A, are in parallel, the 
circuit A,A, being neglected: The po- 
tential difference between the points A," 


and A," of Fig. 123 would act upon the 
circuit A;A, for the development of the 
circuit therein, were this circuit not 
omitted temporarily in the solution. 

When E" is active, the phase diagram 
shown in Fig. 124 results. 


al 
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terminals, it is necessary for us to lay off 
the triangles of electro-motive forces of 
the lines A,A, and AA, Since the cur- 
rent flowing in the circuit A,A, is equal to 
OB, = I, the vector OC,' = I, ry is laid 
off in phase with OB, and at C,' the per- 
pendicular OA? =I,, a is erected. 
OA, is the drop in electro-motive force 
in the line A,A,, and, consequently, 
AJA, the electro-motive force impressed 
at the terminals of the receiving circuit 
A.A; By a corresponding construction, 
OA,' is determined to be the drop in volt- 
age in the line A;A,, and A, A; the elec- 
tro-motive force appearing at the termi- 
nals of the receiving circuit A,A,. 


The Technical Education Board of the 
London County Council has directed the 
higher education subcommittee to enquire 
and report (a) as to the need and present 
provision for special training of ‘an ad- 
vanced kind in connection with the appli- 
cation of science (especially chemistry 
and electricity) to industry; (b) as to 
what, if any, developments are needed to 
secure efficient training in these subjects 
for senior county scholars and other ad- 
vanced students who desire to qualify 
themselves to take leading positions in 
scientific industries. 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—IV. 


BY LEWIS B. STILLWELL. 


The field poles are mild, open-hearth 
steel castings. Their permeability is 
practically equal to that of the field 
rings. The field winding of the first 
three alternators, as originally planned, 
consisted of copper conductors of rect- 
angular section about equivalent to one 
No. 0 wire, B. & S. gauge. These con- 
ductors were covered with the usual cotton 
insulation and the coils were enclosed in 
ribbed brass boxes, from which they were 
insulated by sheets of mica with heavy 
strips along the edges where the coil would 
otherwise press most heavily against the 
box. The weight of each pole-piece, with 
its bobbin, is 2,800 pounds. 

The bronze collector rings are built 
upon a separate cylindrical casting placed 
above the driver and securely fixed to the 
hub of the latter by heavy screws through 
a flange at its base. The brush-holder 
rods are held in place by a heavy iron 
bracket encircling the casting below the 
collector rings. This bracket rests upon 
the bridge which spans the machine and 
gives access to the collectors, brush-hold- 
ers and brushes. 

The field ring is carried by an um- 
brella-shaped steel casting, to the pe- 
riphery of which the ring is secured by 
bolts as shown in the vertical section Fig. 
2. The driver is turned on its outside 
surface and is strengthened by six deep 
ribs on the inside. 

The shaft is tapered at its upper end 
to receive the driver and at its lower end 
a forged flange twenty-seven inches in 
diameter provides means for connection 
to a similar flange at the top of the tur- 
bine shaft. ‘These flanges are held to- 
gether by eight tapered steel bolts. The 
diameter of the shaft in the bearings is 
twelve and _ fifteen-sixteenths inches. 
It is tapered at the upper end to 
receive the driver and is also threaded 
to provide means for securing in 
place an iron casting which projects 
above the driver and carries the collector 


ELECTRICAL * REVIEW 


satisfactory from the start, while the 
bronze guide bearings originally provided 
for the shafts connecting the first three 
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Fie. 5.—MANNER OF TAKING TEsT SAMPLES. 


turbines with the corresponding alterna- 
tors gave much trouble and have all been 
replaced by babbitt-lined bearings. 

The method employed in balancing 
the revolving element of the alternators 
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end by a thrust-bearing into which oil is 
pumped at a pressure of about 1,000 
pounds per square inch. This pressure is 
sufficient to lift the weight of the revolv- 
ing parts, and the collars on the shaft 
are separated from the grooves of the 
thrust-bearing by a thin layer or film of 
oil. A small piece of tool steel is set into 
the upper end of the shaft, a half-sphere 
or cup being cut in the upper surface of 
this tool steel, in which is placed a tem- 
pered steel ball three-eighths inch in diam- 
eter. A large eye-bolt with a similar 
piece of tool steel, having in its lower sur- 
face a cup-bearing similar to that at the 
top of the shaft, is secured in the taper 
bearing of the umbrella-shaped driver, 
to the periphery of which the field ring is 
bolted. The entire weight of the driver 
and the ring is thus supported upon the 
small steel ball. A casting secured to 
the shaft serves to rotate the driver and 
ring with the shaft. The steel ball, as 
will be noted in the illustration, is placed 
a very short distance above the centre of 
gravity of the field and driver, and, under 
these conditions, the driver and ring being 
free to rock while rotated, a defect in 
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rings. A key-way is cut in the tapered 
end of the shaft and also in the bearing of 
the driver which is fitted to it, the driver 
and shaft being held together by a long, 
massive steel key. 

Babbitt-lined bearings are used and 
provision is made for cooling the 
bearings by circulation of water through 
openings in the cast-iron bearing boxes. 
It is interesting to note that the babbitt- 
lined bearings of the alternators have been 
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Fie. 6.—METHOD OF BALANCING REVOLVING ELEMENT OF ALTERNATORS, 


was devised by Mr. Albert Schmid and is balance is quickly shown. As a matter of 
illustrated by Fig. 6. fact, in the case of the first alternator, 

A special shaft is placed in the bearings the driver at first assumed the position in- 
of the machine and supported at its lower dicated by the dotted lines. This was 
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corrected by riveting to the driver a 
wrought-iron plate, the weight of this 
plate and the distance from the axis of 
rotation being experimentally determined 
to obtain not only exact static balance but 
also exact running balance. 

The driver is first balanced in this 
manner independently. The ring is then 
bolted to the driver, and the two balanced 
together as shown in the illustration. It is 
not necessary to balance the combination 
of the driver, ring and field poles, since 
the field poles and bobbins are separately 
weighed, and their weights adjusted to 
exact equality, while the positions in which 
they are bolted to the ring are exactly 
symmetrical with reference to each other 
and to the axis of rotation. 

The sheet steel used for the core 
is 0.015 inch thick. Difficulty was 
experienced in securing the desired qual- 
ity and it was found impracticable to ob- 
tain absolute uniformity in the large quan- 
tity required. To secure circulation of 
air, the armature core is divided horizon- 
tally into six equal parts, separated from 
one another by one-inch spaces, these 
spaces being maintained by brass spacing 
strips, whose position is approximately 
radial to the machine. Each layer of the 
core consists of eleven segments which are 
so placed that all joints in each layer are 
overlapped by the segments of the ad- 
jacent layers. The plates are annealed, 
but in the first three alternators are not 
japanned. 

The laminated ring thus built up to 
form the armature core is held together 
by sixty-six bolts of nickle steel containing 
a high percentage of nickle which renders 
them practically non-magnetic. These 
bolts are carefully insulated from the core. 
The large discs or end-plates at the top 
and bottom of the armature ring are of 
brass. At the time of tightening the bolts 
the steel plates were pressed closely to- 
gether by powerful hand presses. ‘The en- 
tire ring constituting the armature core, 
when finally built up, was turned on the 
inner surface so as to accurately fit the 
ribs of the armature support, which was 
then heated and lowered into place against 
the flange on the support and, in cooling, 
of course, adjusted itself tightly into place 
against the ribs. The armature conductors 
are copper bars one and eleven-thirty-sec- 
onds inches by seven-sixteenths inch in 
section, the edges of the bars being round- 
ed to a radius of about one-eighth inch. 
Two of these bars are placed in each of 
the 187 slots around the periphery of the 
armature core. The conductivity of the 
bars is above 100 per cent by Matthiesen’s 
standard, the actual conductivity in the 
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case of the second alternator being 102.6 
per cent by that standard. The bars are 
encased in mica applied before they are 
put in place. The insulation is about 
three-thirty-seconds inch thick. The insu- 
lation of each bar was tested by connect- 
ing one terminal of an alternating poten- 
tial to the conductor, while the other was 
connected to a layer of tin-foil wrapped 
about the tested insulation. The insu- 
lation of every bar was required to with- 


Fia. 7.— JUNCTION OF ARMATURE BARS AND 
CONNECTORS. 


stand 15,000 volts, alternating, applied 
for a few seconds. The completed arma- 
tures were tested by the application of 
8,000 volts, alternating, for a period of 
thirty seconds. The armature bars project 
above and below the core and connections 
are made by pieces of copper punched from 
large sheets and shaped into proper form 
by presses and iron moulds. These con- 
nections are insulated by mica and rubber 
insulating tape, the former being used 
only when connectors conveying consider- 
able difference of 
potential are adja- 
cent to each other. 
The connectors are 
secured to the arma- 
ture bars by three 
wrought-iron bolts, 
the heads of which 
are countersunk in 
one side of the split 
connector, while the 
nuts are locked by 
upsetting the pro- 
jecting ends of the 
bolts. Finally, the 
joints are thorough- 
ly soldered. Fig. 5 
shows the junction 
of six armature bars and connectors before 
they are soldered and insulated. The con- 
ductors are so connected as to form two 
complete circuits, each thoroughly insulat- 
ed from the other and from the steel core. 

The potential curve of one of the first 
three alternators during a half cycle, and, 
for purposes of comparison, a sine curve 
are shown in Fig. 6. The following in- 
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teresting method was adopted in deter- 
mining the form of this curve: 

The machine was run at a very low 
speed so that the needle of an ordinary 
voltmeter connected across the terminals 
would follow the variations of electro- 
motive force, increasing to a maximum, de- 
creasing to zero, reversing and increasing 
to a maximum in the reverse direction. 
Readings upon the voltmeter were made at 
regular intervals and the results plotted, 
thus giving the curve of the machine. 

This method of measurement requires 
a uniform and very slow speed. Varia- 
tions of one or two per cent in the speed 
will cause corresponding variations in the 
electro-motive force. In the test the slow 
speed was obtained by winding around the 
field ring a wire rope, which was attached 
to the shaft of a vertical lathe. The 
lathe was run at a slow and uniform speed, 
winding up the rope, which was drawn 
from the ring, thus revolving the machine. 
Difficulty was experienced at first in ob- 
taining a uniform speed when heavy iron 
wire was used instead of the cable finally 
adopted. The speed was irregular, due to 
stretching of the wire, as the friction to 
be overcome was not uniform at the slow 
speed. The adoption of a steel cable very 
nearly eliminated the irregular motion. 
The machine was belted to a direct-current 
motor supplied with current nearly suff- 
cient to cause rotation, and the additional 
force was supplied by the cable which was 
able in this way to maintain a uniform 
speed. 


Fia. 8.—THE POTENTIAL CURVE FOR ONE OF THE GENERATORS AT 
NIAGARA FALLS. 


The speed of the ring was about one 
revolution in ten minutes, giving one al- 
ternation in about fifty seconds. The speed 
of the machine is thus reduced from nor- 
mal, 250 revolutions, to one-tenth revolu- 
tion per minute, or in the ratio of 2,500 
to 1, and the electro-motive force of the 
normal field charge is consequently re- 
duced from 2,000 volts to 0.8 of a volt ef- 
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fective, or a little over one volt maximum. 
This electro-motive force could be re- 
duced as desired by resistance in circuit 
with the voltmeter. In making the meas- 
urements a voltmeter was placed across 
each of the circuits and readings were 
taken at intervals of two and one-half 
seconds, as indicated by a signal. Obser- 
vations were continued through several 
minutes, covering a number of cycles. 
The results were plotted, and the succes- 
sive cycles which should be similar, if all 
the conditions remained constant and the 
observations were correctly taken, were 
superposed and the average adopted as the 
correct result. Variations in speed and in 
the time of taking readings, and in the 
readings themselves, were in this way 
found to be slight and were elimi- 
nated by taking averages. The volt- 
meter was a Weston milli-voltmeter 
with the zero of the scale in the middle 
so that both positive and negative readings 
could be taken without changing connec 
tions. 

The wave form of the machine was also 
calculated from the drawings. The cal- 
culated and measured curves agreed very 
closely. 

V—THE FIRST THREE ALTERNATORS UNDER 
TEST AND IN SERVICE. 

The manufacturer guaranteed that the 
total electric and magnetic losses, when 
delivering 3,730 kilowatts, should not ex- 
ceed two and one-half per cent of the 
power required to drive the alternator. 
Before shipment, therefore, tests were 
made in the shops at Pittsburgh to deter- 
mine the losses due to magnetization of 
the armature core, the alternator being 
supported on a thrust-bearing into which 
oil was pumped at a pressure of 1,000 
pounds per square inch to support the 
weight of the revolving ficld which was 
driven by a direct-current motor. The 
fields of the motor were separately excited. 
The energy delivered to the motor was 
measured by Weston ammeters and volt- 
meters previously compared with stand- 
ards, and simultaneous observations of 
speed, field charge, potential at terminals 
of alternator and current delivered to the 
motor were recorded. These tests were 
repeated a number of times and satisfac- 


tory agreement of results was obtained. 


The energy required to magnetize the field 
was accurately measured in the course of 
full load tests carried out in the power- 
house where a large rheostat was con- 
structed and used for loading the alter- 
nator. The loss due to resistance of the 
armature conductors was calculated from 
the measured resistance and the known 
mean current. No allowance was made 
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for possible eddy currents in armature 
conductors. The losses and efficiency in 
the case of the first three alternators thus 
determined were as follows: 


Loss in armature core.......... 42 Kw. 
C*R loss in armature............. 20.2 Kw. 
C'R loss in fleld............ ies 11.4 Kw. 
TOCAl vows 64s EA nerina a 82.6 Kw. 
Kilowatt output.............. 3730 Kw. 
Kilowatt input................ 3813 Kw. 


Kilowatt efficiency... .. . ......97.82¢ 

Much difliculty was encountered in se- 
curing proper circulation of air through- 
out the interior of the machine. When the 
alternators were designed it was expected 
that a plenum would be established in the 
interior of the armature, and that the air 
would flow radially outward through the 
armature core. Six holes in the driver 
were provided for ventilation, and above 
each of these holes a copper ventilating 
hood, opening forward—. e., in the direc- 
tion of rotation—was placed. 

The space within the armature support 
being open at the top, as no hatches are 
used to close the openings between the 
five radial arms at the top of the bearing 
support, and as it was then deemed inad- 
visable to reduce the strength of the ring 
by providing openings through it for 
radial escape of the air, the reasons why 
the air insisted upon flowing upward and 
along the outer surface of the armature 
and then radially inward through the 
openings in the armature core, finally es- 
caping through the holes in the driver at 
the top, are now sufficiently evident. The 
position of the hoods on the top of the 
driver was reversed, and they thus act as 
exhaust or suction blowers to draw the air 
out of the interior of the machine. It 
was deemed inadvisable to close the space 
between the five radial arms at the top 
of the bearing support, and after the 
hoods were reversed excellent ventilation, 
except at the top of the armature, was 
secured by the inward flow through the 
armature, the total amount of air passing 
through the machine being not less than 
9,000 cubic feet per minute. At the top 
of the armature, the cast-iron armature 
support, being designed for an expected 
plenum inside, interfered to some extent 
with the flow of air through the upper 
ventilating space in the core, as a conse- 
quence of which the temperature as meas- 
ured at the top of the core exceeded the 
guaranteed limit; viz., fifty centigrade de 
grees above surrounding air by about ten 
centigrade degrees. Experience has 
shown, however, that this temperature 
certainly does not seriously endanger and 
apparently docs not practicallv injure the 
insulation used. 

As I have stated, the conductors used in 
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winding the field coils originally designed 
for the first three alternators were covered 
with cotton insulation. Under test the 
temperature of these coils, as determined 
by thermometer applied to the outside of 
the shells and as determined by meas- 
urement of resistance, was well within 
the guaranteed limit—t. e., fifty centi- 
grade degrees above surrounding air; 
but after the machines had been operated 
for a time it was found that the exciting 
current was gradually increasing from 
week to week and from month to month. 
Investigation showed that this was caused 
by excessive heat in the middle of the 
coils, which was gradually charring the 
cotton insulation and causing a part of 
the current to leak across from one layer 
to another, instead of following the con- 
ductor. 

The coils which had proved defective 
were replaced by coils of a new type, in 
which the conductor is a copper strap 
one and three-sixteenths inches by one-six- 
teenth inch in section, bent on edge, suc- 
cessive turns being insulated by micanite 
placed between them as in commutator 
construction. The edges of the strap con- 
ductor are exposed to the air. This type 
of construction is now extensively used, 
but I think was first used in these alter- 
nators. ‘There are four layers of turns 
separated from each other by insulated 
spacing-rods, the whole being enclosed in 
a metallic case provided with abundant 
openings for circulation of air. These 
coils in service under full load rise only 
twelve centigrade degrees above surround- 
ing air, as determined by thermometer and 
by measurement of resistance. 

The first alternator was put into com- 
mercial service October, 1895, the second 
alternator following a few months later, 
and the third beginning its commercial 
work in 1897. They have been in practi- 
cally continuous use ever since they were 
started, being shut down regularly once a 
weck for a few hours, when they are thor- 
oughly cleaned and inspected. Allowing 
for all stoppages, the use of the first three 
alternators to date in actual running time 
is more than equivalent to five years’ ab- 
solutely continuous use, and in that time 
there has been no failure in any part of 
any one of the three alternators which has 
caused one minute’s interruption of serv- 
ice. This excellent record is undoubt- 
edly due in part to the system of inspec- 
tion and testing adopted, each alternator 
being thoroughly cleaned once a week, 
while at intervals of about three months 
the armatures are subjected to a test po- 
tential of 6,000 volts, and any armature 
bars having insulation which will not 


a 


ile- 
nitè 
atir 
cAn- 


tp 


wi, 


November 2, 1901 


withstand this test are removed and re- 
placed by others. This, in my opinion, is 
the proper manner to take care of elec- 


trical machinery. The total cost of main- | 


tenance oi these alternators since the field 
coils were replaced has not exceeded one 
per cent, whereas if they were not kept 
in first-class condition it is not difficult 
to imagine how accidents might occur, 
causing much and expensive damage. 
VI—ALTERNATORS 4 TO 10. 

Alternators 4 to 10, inclusive, were de- 
signed in 1896. The first alternators had 
been erected, tested and were in commer- 
cial service. As compared with the first 
three alternators, which were designed in 
1893, the following differences were in- 
troduced : 

The thickness of the field rings was in- 
creased from four and seven-sixteenths 
inches to five inches. A slight reduction 
in weight of the shaft-connecting turbines 
and alternator made it possible to increase 
weight of the revolving field by about 
2,000 pounds. The additional weight was 
put into the ring as being most effective 
there, both with respect to strength and 
flywheel effect. The increased thickness 
made it possible so to do without reducing 
the factor of safety in the ring below the 
standard established for the first three 
alternators. The heads of the bolts which 
hold the field poles to the ring were coun- 
tersunk. 

Tests of additional samples of nickle 
steel having demonstrated that an alloy 
containing four and one-half per cent 
nickle would be satisfactory with respect 
to permeability and ductility, while 
superior with respect to ultimate tensile 
strength and elastic Hnit, steel containing 
four and one-half per cent nickle was used 
for the rings of the alternators + to 10. 

The winding of the armature was modi- 
fied with a view to securing an increase 
in efficiency and closer regulation, the new 
winding consisting of 334 bars placed in 
an equal number of slots in place of 374 
bars placed in 187 slots. 

The clearance between armature and 
field was reduced from one inch to seven- 
elghths inch. 

For the old method of building up the 
armature core, which involved the use of 
nickle-steel bolts, the now generally 
adopted method of dove-tailing the sheet- 
steel plates of the armature into grooves 
on the outer periphery of the cast-iron 
support and holding the complete core in 
place by end-plates, secured by means of 
circular keys, was adopted. This improve- 
ment in the method of manufacture in 
connection with the more uniform quality 
of steel obtainable, the painting of the 
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plates by an insulating varnish and the 
more accurate punching and fitting of the 
plates, which made it unnecessary to do 
as much filing of the slots as was required 
in the case of the first three alternators, 
resulted in a reduction of the core loss 
amounting to about fifteen kilowatts. In- 
stead of six horizontal one-inch ventilating 
spaces through the armature core, twelve 
spaces of about one-half inch were pro- 
vided, and the openings through the east- 
iron armature support were extended in 
such a wav as to permit more effective ven- 
tilation in the upper part of the core. 

As regards shaft and bearings, hollow- 
forged nickle-steel shafts were substituted 
for the solid shafts used in the first three 
alternators and the iron shell surrounding 
the babbitt-lined bronze bearings was cored 
out to permit circulation of water and was 
not split, this improvement making it ab- 
solutely impossible for the oil and water 
used in cooling and lubricating the bear- 
Ings to get mixed, to the detriment of the 
oil. 

The reduction in losses, particularly in 
core loss, implied, of course, a reduction in 
heat to be dissipated, and, as by reason of 
increased thickness, the rings were strong- 
er than those used for the first three alter- 
nators, it was thought safe to provide 
openings for ventilation along the upper 
edge of the ring where it is secured by 
bolts to the driver. Tt was decided, there- 
fore, to omit the ventilating hoods from 
the new alternators, but as this omission 
involved some uncertainty as to the ability 
of the machine to operate within the de- 
sired temperature limit, provision was 
made for cooling the interior of the ma- 
chine by water circulating through the 
cast-iron armature support. When the 
machines were completed and tested, how- 
ever, it was found that they would operate 
within the required temperature limit 
without the use of water. 
VII—PERFORMANCE OF ALTERNATORS 4 TO 

10 UNDER TEST AND IN SERVICE. 

The method adopted for determining 
the efficiency of alternators 4 to 10 
was the same as for the first three 
alternators; t. e., the core loss was deter- 
mined by measuring the increase of power 
required to drive the alternator with 
charged field as compared with the power 
required to drive it at the same speed with 
no field charge: the I?R loss in armature 
was calculated from the mean current and 
the measured resistance; and the I?R loss 
in ficld was also calculated from measured 
current and resistance. To the core loss at 
no load, twenty per cent was added to cover 
increase due to distortion of magnetic 
ticld in the armature. under full load and 
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for partial loads the measured core loss at 
no load was increased proportionately. 
The following tabulated statement of elec- 
tric efficiencies of alternators 4, 5, 6, 7 
and 8 is an exhibit gratifying to the manu- 
facturer, to the purchaser and to the mem- 
bers of the Institute, as showing what elec- 
trical engineering science in America was 
able to accomplish in 1896, within twelve 
years of the time when alternating-cur- 
rent electrical machinery first appeared 
within the horizon of practical application. 
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Total Amps. at Elec. Eff. Elec, Eff. 
2.400 Volts. Alt. No. 4. Alt. No. 5. 
400 amps. 96.20 per cent. 95.99 per ; 
8&0 ” 97 65. = 7.6 ne oe 
1,200 *“ 98.00 jii 97. +6 s 
1.600 “ 95.1 oe 98 07 ie 
20v0 ‘ 98.12 se 98.06 = 


The first three alternators, designed in 
1893 and 1894, were to all intents and 
purposes as effective as the fourth and 
succeeding alternators, except that meth- 
ods of manufacture were not then suffi- 
ciently perfected as regards treatment and 
handling of armature cores to permit re- 
duction of the core losses within the limit 
established by the succeeding alternators, 
the result being that the efficiency of the 
first three alternators was about three- 
tenths of one per cent lower than the effi- 
clency of the others as shown in the table; 
in other words, the electrical full load etti- 
ciency of the first three alternators Wasabout 
94.8 per cent, while the electrical efficiency 
of the last seven alternators averages fully 
98.1 per cent. The mechanical friction— 
t. e. air friction and bearing friction— 
amounts to 1.1 per cent. The net com- 
mercial efficiency of the first three alter- 
nators is, therefore, 96.7 per cent, and that 
of the last seven alternators, ninety-seven 
per cent. Surely such results as these, con- 
sidered in connection with the excellent 
record of these machines in practical oper- 
ation, leave no ground for belief that the 
designers of 5,000-horse-powcr alternators 
are in any way less certain to attain de- 
sired results than the designers of large 
engines or turbines or bridges. 

—— eo 


Electric Locomotive. 


An electrie locomotive operated by trol- 
lev has recently been built by the Bald- 
win Locomotive Works. It was built for 
the Atlantic Coast Lumber Company. 
The gauge is standard. Driving-wheels 
are 30 inches diameter; journals, 334 
inches by 7 inches; wheel base, 5 feet 6 
inches. There are two 74-h.-p. motors, 220 
volts pressure. The full-load speed is 


about six miles per hour. Full-load draw- 
bar pull on level, 4,300 pounds; starting 
draw-bar pull on level, 5,200 pounds, with 
clear, dry rail. 
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Drawbacks on Exported Electrical 
Apparatus. 


Among the orders recently issued by 
the Treasury Department was one in- 
structing the collector of customs at New 
York to allow, on the exportation of cer- 
tain electrical apparatus known as gen- 
erators, motors, alternators, commutators, 
armatures and rheostats, manufactured 
by the General Electric Company, of 
Schenectady, N. Y., in the manufacture 
of which no other than imported unmanu- 
factured or rough-trimmed mica has been 
used for insulation purposes; also on the 
exportation of mica manufactured into 
sheets, plates or other forms, wholly from 
the same description of imported mica, 
for use in foreign countries as electrical 
supplies, a drawback equal in amount to 
the duty paid on such imported material 
used, less the legal deduction of one per 
cent. 

The formalities to be observed in this 
case may not be without interest at this 
time. The drawback entry must show, 
separately, the marks and numbers of the 
shipping packages, the name of the ap- 
paratus contained therein, the name, loca- 
tion, form and dimensions of each mica 
part, the number of such parts in each 
apparatus, the total weight of mica ap- 
pearing therein, the percentage to be 
added thereto to compensate for loss in 
manufacture, and the total weight of mica 
in condition as imported consumed in the 
manufacture, ascertained in detail as indi- 
cated in the drawback entry, a form of 
which, together with the manufacturer’s 
sworn statement, dated July 12, 1901, and 
exhibits marked from “A” to “H,” inclu- 
sive, is now on file in the office of the col- 
lector. 

When mica manufactured into sheets, 
plates or other forms is expected, the entry 
must show, in addition to the usual aver- 
ments, that the several mica parts or forms 
of electrical supplies described therein 
were manufactured of material and in the 
manner set forth in the manufacturer’s 
sworn statement and the exhibits herein- 
before mentioned. 

In liquidation the quantity of mica in 
condition as imported which may be taken 
as a basis for allowance of drawback may 
equal the quantity declared in the draw- 
back entry, officially verified, but in no 
case shall the allowance exceed one pound 
for every ten cubic inches of mica con- 
sumed in the manufacture, nor shall the 
percentages to be added to the weight 
of the exported mica or mica parts 
to compensate for waste incurred in the 
manufacturing processes, exceed those 


shown in exhibit “A,” hereinbefore 
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mentioned, for the corresponding descrip- 
tion of mica parts in the exported ap- 
paratus, or if mica in the form of elec- 
trical supplies, as the case may be. 

Samples of the different forms of mica 
supplies may be taken, or sworn samples 
of the same and of the mica parts appear- 
ing in the exported apparatus may be 
furnished, as ordered by the collector, for 
such determinations as may be considered 
requisite. 

Domestic Lighting Installation 
Wanted. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

I have an artesian well, and by putting 
in a hydraulic ram I can lift into a tank, 
say, forty feet high. Will you kindly put 
me in communication with some manu- 
facturer of water motors and dynamos 


who could furnish the outfit by which I 
could light my residence from a 3,000- 
gallon tank of water forty feet high. 
THos. M. FERGUSON. 
Hattiesburg, Miss., October 14. 


Testing Rail-Bonds. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

It will be greatly appreciated if you will 
furnish me with information of the best 
apparatus for and method of testing the 
resistance of bonds between rails, while 
such rails are in use and carrying from 
zero to fifty amperes. J. M. Oram. 

Dallas, Tex., October 15. 


A Simple Astatic Galvanometer. 


A remarkably simple astatic galvanom- 
eter is described by M. G. Lippmann 
in the Journal de Physique, and ab- 
stracted in Nature. It consists essentially 
of a fixed coil, or in practice two coils, 
and a needle suspended in such a way as 
to be capable of displacement parallel to 
itself. The needle is placed with its axis 
coinciding with that of the coils, and 
pointing in the plane of the magnetic me- 
ridian. It is suspended by a thread from 


one arm of a torsion balance. Now the 
earth’s magnetism has no tendency to 
produce displacements of pure translation 
in a magnetized needle, and since it is 
these displacements which alone are ob- 
served, it follows that the earth exerts no 
force in opposition to that produced bv 
the current in the coil; the apparatus is 
therefore perfectly astatic. 
< 
In the Technical Institute at Char- 
lottenburg it is reported that restrictions 
will be placed on the attendance of for- 
eign students. There has recently been 
much complaint regarding the number of 
foreign students in Berlin, Munich and 
other technical schools. The Russians are 
especially the object of the restrictions. 
Americans there are less numerous than 
they were formerly. 
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Movable Wireless Telegraphy 
Apparatus. 


Mr. Marconi has designed a portable 
outfit especially adapted to requirements 
in wartime as an outcome of experience 
gained in the use of wireless telegraphy 
for military purposes in South Africa. 
The inconvenience caused by the absence 
of the poles which are essential in his`sys- 
tem led Mr. Marconi to devise a portable 
installation, and for some time past he has 
been experimenting with huge cylinders 
to act as receivers in lieu of the high wire. 
These cylinders are said to have proved to 
be more efficacious for the transmission of 
messages over short distances than the 
ordinary apparatus. When the electric 
currents are excited the waves at first os- 
cillate very rapidly and violently, but in a 
few moments the vibrations die down, or 
become damped, in much the same way a8 
the wire of a piano decreases its vibrations 
after a note has been struck. It is im- 
perative that these vibrations should be 
sustained as much as possible, in order to 
travel over a long distance, and to en- 
sure this end there must be a great 
capacity in the sending instruments. The 
effect of the cylinder is to render greater 
capacity than the ordinary aerial wire, and 
consequently more sustained vibration is 
obtained. The rear part of the auto- 
mobile, which is of the Thornycroft 
steam-motor type, is fitted up as an oper- 
ating room, containing instruments and 
electric batteries. Upon the roof of the 
car the long cylinder is placed, and the 
arrangements are such that, when not re- 
quired, the cylinder may be laid down flat 
upon the roof, out of the way. The cyl- 
inder is about 25 feet in height. It is 
constructed of metal and thoroughly in- 
sulated, and can be raised or lowered in- 
stantaneously. The car, owing to the 
strength of stability of its constyuction, 
is a typical vehicle for military work 
where rough roads are encountered, and 
makes a speed of from 12 to 14 miles an 
hour. One special recommendation of this 
novel installation is that communication 
can be maintained while the vehicle is 
traveling. The maximum distance over 
which messages can be despatched and re- 
ceived by means of it is 20 miles at pres- 
ent, which is taken to be generally suf- 
ficient for military purposes. The in- 
ventor, however, is still continuing his 
experiments with a view to increasing 
this distance. The cylinder performs ex- 
actly the same functions as the aerial 
wire, even in connection with the tuned or 
synchronized messages. The results of 
the experiments will be watched with 
interest. 
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The Works of the Stanley Electric 
Manufacturing Company. 


The New Manufacturing Plant at Pittsfield, Massachusetts—Buildings and Equipment—Machinery and 
Methods of Manufacture—Output—Organization. 


HE STANLEY Electric Manufact- 
I uring Company has been for many 
years located at Pittsfield, Mass., 

and the history of its growth is not unlike 
that of other large American manufactur- 
ing companies, especially those working 
in the electrical field. The company man- 
ufactures the “S. K. C.” system of elec- 
trical apparatus, these letters representing 
the initials of the original inventors, 
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article. The general arrangement of the 
grounds and buildings may better be un- 
derstood from the accompanying illustra- 
tion, showing them in perspective, than 
from any description. 

The main building, alongside of which 
are located the numerous “sawtooth” 
buildings, is the general machine shop, 
this structure being over 500 feet long. It 
is composed of a two-story side section 
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Upon the main machine floor is done 
the larger and heavier work of assembling 
machinery and transformers. The illus- 
tration gives a good general view of this 
part of the shop, showing the class of 
machinery that is handled in it in con- 
siderable detail. At the further end of 
the main bay, as it is shown in the illustra- 
tion, there is now being erected one of 
the largest boring mills that has ever been 
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Fig. 1.—GENERAL VIEW OF THE STANLEY ELECTRIC CoMPANY’S WORKS AT PITTSFIELD, MASSACHUSETTS, 


Messrs. William Stanley, John F. Kelly 
and C. C. Chesney. Beginning in a small 
way, with a few machine tools and con- 
stantly adding both to the variety and 
amount of its output, the company has 
several times outgrown its buildings and 
finally has removed its works from 
cramped quarters in the middle of the 
town of Pittsfield to a new site, three- 
quarters of a mile out of town, where there 
is room for further expansion. Upon this 
site, in a space covering thirty acres of 
ground, the company has erected the new 
buildings which form the subject of this 


and a wide bay, of which an interior view 
is shown in one of the accompanying #lus- 
trations. The crane spanning this bay has 
a main hoist of thirty tons capacity and 
an auxiliary hoist of five tons capacity and 
was built by the Wheeling Foundry Equip- 
ment Company. The hoist and crane are 
operated by direct-current motors. At the 
side of this great bay is a smaller bay cov- 
ered by a gallery, and on both floors of 
this portion of the building the lighter 
classes of machine tools are assembled. 
The storeroom for finished parts and 
materials is aleo located in the gallery. 


constructed and there are several others 
of these important tools on the main floor. 
Excellent illumination for this room is 
accomplished by a skylight and clear story. 
The arrangement of the gallery is excel- 
lently shown in one of the smaller illus- 
trations, which gives also a glimpse of 
some of the intermediate-size machine 
tools on the main floor and shows the 
arrangement of arc lamps for illuminating 
the building at night. 

In accordance with modern practice, 
there are no railway tracks on the floor of 
the main bay, all of which is available for 
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the assembly of machinery. All of the 
transportation of parts and tools is ac- 
complished by the overhead crane, except 
that pneumatic hoists are used to a limited 
extent for some of the smaller handling. 
In the gallery of the main machine 
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in one of the illustrations, the work. in 


this department being carried on in the 


manner which has now become standard. 
All coils for fields and transformers and 
for the various elements of induction mo- 
tors are made here, the coils being wound 


Fic. 2.—SHOWING GALLERY IN MAIN Sior. 


shop, at one end, are found the punch 
presses shown in one of the illustrations. 
In this department all of the laminated 
ironwork is manufactured in the rough 
for assembly in dynamo and motor frames, 
transformers, etc., on the main floor or 
elsewhere. The tool-making department, 
wherein are constructed the elaborate 
punches and dies so necessary in the manu- 
facture of modern alternating-current ma- 
chines, as well as a number of other tools, 
is also located in this gallery and forms the 
subject of another of the smaller illus- 
trations. 

Near the middle of the gallery, and in 
a point conveniently situated for quick dis- 
tribution to all parts of the establishment, 
is located the storeroom shown in Fig. 3. 
Here a very complete system of cata- 
loguing and oversight prevails. the 
various parts which enter into the con- 
struction of the company’s numerous man- 
ufactures being kept here in stock as they 
are manufactured, and issued from this 
department for assembly as required. The 
bins in which such supplies as coils, ma- 
chine screws and other of the lighter parts 
are stored, are excellently shown in the 
illustration of this department. 

In a large extension off the main ma- 
chine shop is situated the department for 
winding and insulating coils. A good 
view of the busy winding room is shown 
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it. For taping the majority of coils a 
dry tape is used, the coil being subsequent- 
ly soaked in insulating compound under 
pressure. Formerly all of the work of 
taping coils was done by hand, but of late 
an exceedingly ingenious taping machine 
has been put to work especially for use in 
connection with transformer coils, of 
which the Stanley company’s output is 
very large. This machine, by the use of a 
peculiar circular shuttle, tapes such coils 
with great accuracy and uniformity and 
accomplishes an important saving in the 
labor required for the production of the 
output. 

The coils having been duly taped and 
in the condition-shown in the foreground 
of Fig. 10 are taken to the coil-insulating 
department, shown in that illustration, 
where they are filled with insulating com- 
pounds in the cast-iron vats shown near 
the centre of the engraving. In these vats 
the coils, placed under the melted com- 
pound, are first subjected to a vacuum 
which withdraws the air from them and 
then ta pressure which forces the com- 
pound into every part of the coil. Of course, 
coils intended for oil-insulated transform- 
ers are not subjected to this filling process. 

Returning now to the general plan of 


Fie. 8.—STOREROOM IN GALLERY OF MAIN SHOP, STANLEY WORKS. 


up of round or square wire as the design 
determines, and subsequently insulated 
with reference to the duties they are 
to perform. Individual winding lathes 
of a simple but satisfactory pattern are 
employed, and the work completed in 
this department is passed along to the tap- 
ing and insulating departments adjoining 


the works, the idea of power generation 
at a central point and its transmission 
and distribution through the various de- 
partments of this large industry is carried 
out to the fullest extent and in its applica- 
tion to the necessities of a shop of this 
character some extremely interesting and 
novel features are developed. 
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The power-house, which is located at one 
side of the works enclosure, is a handsome 
brick structure consisting of boiler and 
engine room. Its interior is well shown 
in the two accompanying illustrations. 
The boiler room contains four return-tubu- 
lar boilers, made by the D. M. Dillon 
Steam Boiler Works, of Fitchburg, Mass., 
these boilers being set in brick and having 
an overhead smoke header, as the illustra- 
tion shows. An interesting auxiliary in 
the boiler room is a live steam purifier, 
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wherein the feed water is sprayed and 
divided and subjected to the temperature 
of the issuing steam causing it to deposit 
foreign substances in solution in the puri- 
fer rather than in the boiler. A large 
supply of water for feed and condensing 
purposes is available from a lake near-by, 


but as this water contains a certain pro- 


portion of lime and magnesia the purify- 
ing apparatus mentioned above has been 
installed to obviate scaling the boilers. A 
pressure of 135 pounds is carried on these 
boilers to feed the engines in the adjoining 
engine room. 

This room contains at present two 100- 
horse-power, tandem compound, non-con- 
densing engines and one McIntosh & Sey- 
mour tandem compound, thirteen by twen- 
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ty-six by thirty-six inches, working con- 
densing, and indicating about 400 horse- 
power. These engines operate together on 
the jack shaft at one side of the room, and 
from the latter are driven cight main dy- 
namos and four exciters. 

As many of the tools in the machine 
shops and elsewhere through the works are 
driven by polyphase motors a highly in- 
genious system of speed regulation has 
been introduced, consisting in supplying 
to each motor currents of different fre- 
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In all, there are four exciters installed, 
one of three-kilowatt, one of four-kilowatt 
and two of ten-kilowatt capacity. 

By an arrangement of quills and clutch- 
es on the jack shaft it is possible to oper- 
ate practically any combination of these 
engines and dynamos and to obtain the 
most extraordinary flexibility of output. 
The main switchboard on which the cur- 
rent of various characters is handled is 
shown in the far corner in the illustration 
of the engine room. An overhead trans- 
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quency. To accomplish this result the in- 
stallation in the power-house consists of 


the following apparatus: 
One 288-kilowatt, two-phase 133-cycle generator. 


One 216 5 t 183 s 
One 100 A m 94 °° ms 
One 100 a z itl’ “ ii 
One 100 G se 120 “` s 
One 100 es i 1383 “ e 


The equipment mentioned above com- 
prises only the alternating generators, but 
in addition to them, in order to supply 
direct current for various purposes for 
which this is necessary, there are installed 
one Northern Electric company’s 200-kilo- 
watt, 220-volt machine, used on the test- 
ing circuits, and one Eddy four-pole, 120- 
kilowatt, 220-volt machine for shop motors 
and cranes. 


mission line extends from this board to 
the various departments of the works. 
The engine room is spanned by a hand- 
operated crane of ten tons capacity and 
is a large and well-lighted room, admira- 
bly fitted for its uses. 

Among the other departments and 
buildings situated on the company‘s 
grounds may be mentioned a forge shop in 
which are installed the usual appliances 
and a pattern shop, wherein all of the 
woodwork necessary is done. A vault 
lined with concrete is situated near the 
centre of the works for the storage of oil. 
Near this is a gas-generating house where- 
in is located a Springfield gas machine for 
making the fuel gas used in many of the 
operations of the machine shop and other 
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shipped from the other end of the main 
shop after passing through it. The whole 
system may be described as a main pas- 
sage, consisting of the large shop, through 
which the heavier parts move while the 
auxiliary departments contribute their 
share at various stages of this progress 
until the apparatus is finished at the fur- 


_ ther end of its passage through the main 


shop. In this way the greatest economy 
of time and labor is secured and the trans- 
portation of heavy parts minimized. 

It should not be forgotten, in conclud- 
ing this hasty sketch of these fine works, 
that a large number of important minor 
auxiliaries are installed for facilitating 


Fig. 6.—CENTRAL POWER STATION, STANLEY WORKS. 
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departments. A handsome office building 
is now in course of erection on the grounds 
and in this will be grouped the executive 
offices of the company, its engineering 
offices and drafting rooms. 

Railway tracks from the Boston & Al- 
bany Railroad, which runs alongside of the 
works land, come to the various depart- 
ments and a trolley car line runs from the 
works to the downtown section of Pitts- 
field. 

The design of these works is such that 
the various smaller parts are manufact- 
ured in buildings and departments adja- 
cent to one side of the main machine shop. 
Heavy castings are received at one end of 
the large bay and machine work upon them 
is done on the floor of this large shop. 
In the middle of it the parts contributed 
by the various auxiliary departments meet 
the finished frames of the apparatus for 
assembly and the finished machine is 
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and ensuring the rapid progress and com- 
plete standardization of the work at all 
stages. Tests are carried on at various 
stages of the manufacture, up to and in- 
cluding the final test runs of complete 
apparatus. It will be remembered that 
the Stanley Electric Manufacturing Com- 
pany has been identified prominently with 
very high potential alternating-current 
work and has furnished the apparatus for 
a large number of power transmissions us- 
ing voltages of the highest attempted in 
practice. For this reason much of the 
apparatus has to undergo exceedingly 
severe and difficult tests while the require- 
ments for insulation are unusually severe, 
and on this account great attention is paid 
and much care is taken with testing, which 
forms an exceedingly important part of 
the work done at Pittsfield. The building 
of transformers is also an important 
branch of the company’s manufacture, 
and these are subjected to very rigid and 
severe tests for insulation, efficiency, regu- 
lation, etc. The company was a pioneer 
in polyphase work in the United States, 
and has just been awarded a gold medal at 
the Pan-American Exposition for high- 
tension alternating-current apparatus. 
The whole works is equipped through- 
out with the sprinkler system and stand- 
pipes for fire protection and with the 
Clark automatic intercommunicating tele- 
phone system. The works installation as 


a whole is one of the most complete and 
interesting in the United States and is an 
excellent example of the American idea 
of concentrated production and the adap- 
tation of all the elements of a manufactur- 
ing industry to work together for the rap- 
id, convenient and economical production 
of a high grade of standardized output. 


Fie. 7.—Com WINDING DEPARTMENT. 
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Development of Water Power in 
New Zealand. 


Great strides in the development of 
water power for electrical purposes are 
being made in New Zealand. The latest 
project on foot is to utilize the water of 
the Wiamakariri River for generating elec- 
tricity for the proposed electric tramways 
at Christchurch and for electric lighting. 
In accordance with instructions, Mr. 
Robert Hay, M. I. C. E., has prepared a 
report for the Christchurch corporation on 
the subject and of the two schemes sub- 
mitted to him, he recommends that known 
as the George bridge project. The race 
to be constructed at the point of intake 
will be about six miles in length. A good 
site has been selected for the power sta- 
tion on the banks of the river, and the en- 


gineer considers that a permanent foun- 
dation for the building and machinery 
may be obtained without risk of encroach- 
ment by the river. The power required at 
Christchurch is 3,000 horse-power, for 
which Mr. Hay estimates it is neces- 
sary to provide 5,000 horse-power at 
the generating station. The fall at the 
point of delivery having been fixed at 90 
feet, the required flow of water will be 
489 cubic feet of water per second, and al- 
lowing seven and one-half per cent for 
sundry losses by bends, etc., the capacity 
of the race must be equal to a discharge 
of 525 government heads of water. Deal- 
ing with the subject generally, Mr. Hay 


draws attention to the danger of inter- 


ferences with supply of power through in- 
terruptions of the water supply from var- 


ious causes. He, however, considers the 
scheme quite feasible, and thinks the 
actual works for conveying 500 to 600 
heads of water from the Wiamakariri to ` 
the site of the proposed power-house can 
be successfully carried out, and utilized 
for the purpose of providing power for 
the generation of electricity for transmis- 
sion to Christchurch. He estimates the 
cost of the work from the intake at the 
Wiamakariri to the pipe head at the ter- 
mination of the race, including inlets, 
tunnels, race excavation, concrete lining, 
benching, new race and piping at £54,700. 
Turbines, with connections, generators, 
switchboards, transformers, exciters, me- 
ters, buildings, etc., would also have to be 
estimated for, but with these Mr. Hay 
does not deal. He recommends, in con- 
clusion, that the corporation should lease 
or sell the concession to a private syndi- 
cate to carry out the scheme, reserving a 
right of purchase. 


Fig, 9.—Punco Presses IN Main SHOP GALLERY, STANLEY ELECTRIC Works. 
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Tariff on Electrical Machinery and 
Apparatus for the Philippines. 


By authority of the President of the 
United States, and with the approval of 
the Secretary of War, the Philippine Com- 
mission has enacted a new tariff law for 
the Philippine Archipelago. It is known 
as the Tariff Revision Law of 1901, and 
‘will take effect on November 15, 1901. 
Merchandise in transit at the time the 
revision goes into effect may be entered 
under the provisions of law existing at the 
time of shipment. This privilege, how- 
ever, will not be extended beyond the 
period of sixty days after the date of the 
enforcement of the new law. : 

The new rates of electrical machinery 
and appliances are as follows: 

Apparatus and appliances (not ma- 
chinery) for electric lighting and power: 
Switches, cutouts, lamp sockets, shade 
holders, rosettes, plugs, brushes of copper 
and carbon, wet and dry batteries com- 
plete, tapes and compounds for winding 
wires, testing sets, testing bells for cur- 
rent, are lamps and fittings for same, fuse 


boxes, insulating coils and all insulating 
materials not elsewhere expressly provided 
for, $3 per 100 kilos, net weight. 

Galvanometers, ampcre-meters, volt- 
meters, $25 per 100 kilos, net weight. 

Only articles used exclusively in the 
generation and distribution of electric cur- 
rents for light or power shall come under 
this classification. 

Storage batteries for lighting or power, 
$25 per 100 kilos, net weight. 

Dynamos, generators, exciters and all 
other machinery for the generation of elec- 
tricity for lighting or for power, also 
transformers, $5 per 100 kilos, net weight. 

Incandescent lamps, electric, mounted 
or not, $2 per 100. 

Porcelain, plain, in electric insulators 
and other similar articles, not decorated, 
$4 per 100 kilos, gross weight. 

Cables, 75 cents per 100 kilos, net 
weight. 

Copper and alloys of copper in wire, 
galvanized or not: One m.m. or more in 
diameter, $4.50 per 100 kilos, net weight. 
Less than one m.m. in diameter, $4.50 per 
100 kilos, net weight. Suilvered or nick- 
led, 35 cents per kilo, net weight. Cop- 
per and alloys of copper in wire, covered 
with textiles, not elsewhere provided for, 
or with insulating materials, cables for 
conducting electricity over public thor- 
oughfares, $5 per 100 kilos, net weight. 

Carbons prepared for electric lighting, 
$5 per 100 kilos, gross weight. 

Automobiles for passengers and mer- 
chandise, $60 each. 

Submarine telegraph cables are free of 
duty, subject to the formalities prescribed 
in each case by the customs authorities. 

The metric system of weights .and 
measures as authorized by Sections 3,569 
and 3,570 of the Revised Statutes of the 
United States, and at present in use in the 
Philippine Islands, is to be continued. 
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New Steam Generator in France. 


The following interesting information 
is sent by United States Consul Hilary S. 
Brunat from St. Etienne, France: There 
is a tendency among constructors to in- 
crease steam boiler pressure in order to 
allow the use of smaller cylinders. French 
locomotive boilers already carry from six- 
teen to eighteen kilogrammes (thirty-five 
to thirty-nine pounds) ordinarily. My 
attention has been attracted to a com- 
pany that is being formed with the object 
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National Physical Laboratory. 


Dr. Glazebrook, who is in charge of the 
National Physical Laboratory, in Eng- 
land, has given out the following informa- 
tion regarding this laboratory. He hopes 
that it will be opened for work by the end 
of the year. An engineering laboratory 
80 feet long by 50 feet wide has been con- 
structed, and provided with a traveling 
crane and lines of shafting from which 
experimental machines can be worked. 
Adjoining this is the drawing office, while 
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of manufacturing and introducing a new 
steam generator which will ensure a press- 
ure variable from twenty to eighty kilo- 
grammes (forty-four to one hundred and 
seventy-six pounds). 

This powerful generator, constructed by 
M. Serpollet, is made of cast stcel, fused 
at 1,800 degrees centigrade. Within, it 
is an arrangement of non-capillary tubes, 
and it is in these that the instantaneous 


vaporization is effected without danger of 


escape, up to a pressure of eighty kilo- 
grammes (one hundred and seventy-six 
pounds). The apparatus placed in the fire- 
box constitutes a sort of blower, allowing 
great facility to the fire draft. On account 
of its heavy construction, it offers ample 
resistance to the pressure. It is claimed 
that it is not affected by immediate con- 
tact with the fire, and that capillary action 
is completely suppressed. 

By this apparatus an absolutely new de- 


parture is brought about in the generating 
of steam, and it is contended that its ap- 
plication will be of incalculable value, 
either as a motor agent or in the emplov- 
ment of steam dried at hitherto unknown 
temperatures. Either coal, coke or petro- 
leum may be used for fuel, 


the engine room and the boiler room are 
at the end. The electrical power required 
will be obtained from a 60-kilowatt Par- 
sons steam turbo-dynamo, which has been 
selected to avoid any vibration. Among 
the work which Dr. Glazebrook proposes 
to commence immediately the laboratory 
is opened is the continuation of the re- 
searches on alloys inaugurated by the In- 


_ stitution of Mechanical Engineers; also 


a large series of experiments will be car- 
ried out on the examination of steel and 
iron by means of micro-photometric 
methods. The apparatus to be installed 
will also enable them to make experiments 
on the elasticity of the alloys above re- 
ferred to. A complete set of apparatus 
is being arranged for the standardization 
of pressure gauges and steam engine indi- 
eators. A certain amount of attention has 
also been paid to the provision of the 
requisite plant for the carrying out of re- 


search on high-temperature thermometers. 
All classes of electrical apparatus can be 
tried in these new laboratories, which will 
he of great service to the electrical pro- 
fession. Dr. T. E. Stanton has been ap- 
pointed superintendent of the engineer- 
ing department. 
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Electrical 
Patents 


It seems as if the knife switch must 
have reached its simplest construction in 
the patent recently granted to Mr. Mont- 
gomery H. Johnson, of Utica, N. Y. The 
knife plates are each double, being formed 


KNIFE Switca. 


by sheet metal strips bent parallel, the 
bent portions being bifurcated to receive 
the cross-bar of the handle, bolts connect- 
ing the ears formed by the bifurcations 
and holding said cross-bar in place. The 
terminals to which the plates are pivoted 
are formed of sheet metal, the upstand- 
ing portions being doubled. Bolts or 
rivets form the pivots and pass through 
these doubled portions which are embraced 
by the sections of the plates, so that 
springs are formed which prevent any 
looseness at the joints. The other con- 
tact pieces or terminals are substantially 
S-shaped, having inset terminals that 
form guides for the plates which embrace 
their lower portions, and, because of their 
yielding structure, ensure a good contact. 


A new electromagnet has been patented 
by Theodore H. Wumb and Robert Bau- 
mann, of St. Louis, Mo., the object being 
to provide a device which is economical in 
the use of electric current and is positive 


in action. By referring to the accompany- 
ing illustration it will be seen that two 
magnets are provided, one of which car- 
ries the armature which operates upon the 
other. The core of the former is there- 
fore extended above the body of the mag- 
net, and the armature is bifurcated to 
receive it. Extending rearwardly from 
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this bifurcated portion is a rod upon which 
is adjustably secured a counterweight that 
is arranged to overbalance the weight of 
the armature and hold it in a raised posi- 
tion. Within the upper extremity of the 
other core is formed a depression in which 
is located a spring that supports a cap or 
pin, the purpose of which is to receive the 
impact of the armature when drawn down- 
wardly by magnetic attraction, and also 
to counteract the effect of the residual cur- 
rent. This pin or cap, when depressed by 
the closing of the armature, projects above 
the core just enough to prevent actual 
contact between the armature and the 
pole. It will therefore be apparent that 
this arrangement of electromagnets re- 
duces the air-gap to a minimum through- 
out the entire motion of the armature, re- 
sulting in the highest possible efficiency in 
the attractive power. 


ELECTRIC BATTERY. 


The Eastern Carbon Works, of Rahway, 
N. J., has obtained control of a patent on 
a decided novelty in the way of electric 
batteries, the inventor of which is Mr. 
William Mills, of Elizabeth, N. J. The 
Invention is particularly designed for 
voltaic cells which have a central carbon 
element more or less completely surround- 
ed by a zinc sleeve. In such a cell it has 
been heretofore attempted. to prevent ac- 
cidental contact by surrounding the carbon 
with a heavy elastic band of rubber. This 
had many advantages. The rubber cov- 
ered a material amount of the carbon sur- 
face; it formed a shelf on which salts de- 
posited, which covered a considerably ad- 
ditional area of the carbon and, moreover, 
in time accumulated to make a short-cir- 
cuit between the carbon and zinc; and the 
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action of the exciting fluid caused the rub- 
ber to lose its tensile force quickly, whereby 
it dropped off the carbon. In order to sub- 
ject a large surface of the carbon element 
to the exciting solution, it is desirable to 
flute the exterior surface of carbon elec- 
trode, but this fluting still further re- 
duces the hold which this rubber band can 
have on the carbon. The invention ob- 
viates all the above-mentioned difficulties 
by providing insulating pins between the 
two electrodes adapted to prevent their 
contact, and the invention consists, broad- 
ly, of pins so employed. In carrying out 
the invention it has been found advan- 
tageous to secure the pins to the carbon 
electrode removably, and the invention 
comprehends also this feature. 


Mr. William L. Voelker, of London, 
England, has just obtained a patent on a 
novel method or process for manufactur- 
ing carbide filaments from threads or 
fibres of carbonizable material capable of 
absorbing or otherwise taking up the salt 
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MANUFACTURE OF FILAMENTS. 


of the metal—such as uranium, titanium, 
zirconium or beryllium—which is to be 
combined with the carbon in the formation 
of the carbide. In carrying out the im- 
proved process any kind of homogeneous 
fibre capable of being converted into car- 
bon by the aid of heat may be employed, 
as, for eaample, a long-fibre cotton thread 
or a filament formed by forcing cellulose 
while in a viscous condition through a die. 
The thread or filament having been ren- 
dered chemically clean in any of the ways 
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known to chemists is soaked in a solution 
of the salt or salts of the metal or metals 
intended to form the metallic base of the 
carbide. The salt or salts should be of 
readily decomposable kind, such as the 
acetate or cyanide. After soaking, the 
thread or filament is well dried and then 
spooled. Where the salt has been prepared 
with a mineral acid and acts deleteriously 
on the carbon at a high temperature, the 
thread or filament should be ammoniated 
in order to convert the salt into an oxide. 
The spooling of the thread or filament 
may be conveniently effected on a cylinder 
of paper, a strip of thin rice paper being 
interposed between each layer as it is 
wound on. The required quantity having 
been wound, the spool is placed in an oven 
and well dried at a temperature which 
will not char the thread or filament. The 
spool is then placed in a crucible and 
well packed with powdered sugar-carbon 
and with powdered carbide of the kind to 
be produced. The spool is arranged in 
the crucible upon a hollow core formed in- 
tegral with the crucible. The object of 
the hollew core is to ensure a proper dis- 
tribution of the heat about the spool and 
to prevent unequal shrinkage of the fila- 
ment, the crucible being placed upon a 
kind of grid with a view to facilitating 
access of the heated gases to the central 
duct formed by the hollow core. The 
crucible having been carefully sealed by 
means of the cover is then placed in a 
suitable furnace—such, for instance, as an 
“American gas furnace” or a Siemens re- 
generative furnace—and the temperature 
gradually raised to an intense white heat, 
with the effect that the filamentous foun- 
dation becomes carbonized and the 
metallic salts converted into oxides. The 
furnace having been allowed to cool slow- 
ly and the spool removed therefrom, the 
end of the carbonized thread or filament 
is next passed through two longitudinally 
perforated carbon electrodes, mounted 
axially in line with one another and capa- 
ble of being moved apart, or several car- 
bon pencils may be arranged about a cen- 
tral passage through which the filament 
is led, the carbons being connected in such 
a manner as to produce a multiple are. 
The space to be occupied by the arc is 
in either case immediately surrounded bv 
a cylinder, composed of the metal in- 
tended to form the metallic base of 
the carbide or composed of the carbide 
itself, this cylinder being in turn enclosed 
within a tight-fitting globe or vessel, 
formed of glass or of the same substance 
as the cylinder. A small electric arc is 
struck between the extremities of the 
carbons so as to produce a high-heating 
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effect without much pressure, the globe or 
vessel being meanwhile charged with hy- 
drogen or carbureted hydrogen or with 
vapor of a hydrocarbon or of the metal 
intended to form the metallic base of the 
carbide. The spool is preferably mounted 
in a gas-tight container, to which the hy- 
drogen or other gas is admitted by way 
of a cock, the said gas passing from the 
container through the perforation in the 
carbon into the interior of the cylinder 
and globe or vessel. The extremity of the 
carbonized thread or filament having been 
passed through the carbon electrodes and 
carried to a drum or reel, the thread or 
filament is drawn through the electric arc 
at a speed depending upon the strength 
of the current. The carbide resulting has 
a metallic appearance, and although of a 
highly crystalline nature may, when cut 
into the required lengths, be readily bent 
into horseshoe form and mounted in 


TImME-ELEMENT CONTROLLER. 


incandescing lamp globes in the ordinary 
manner. The temperature which should 
be employed at the final stage of convert- 
ing the filament into carbide will vary 
slightly when working with different kinds 
of metals. The temperature appropriate 
may, however, be determined by that at 
which incipient fusion of the metallic 
oxides takes place. The function of the 
cylinder is twofold—first, to retain the 
heat generated by the electric arc, and, 
secondly, by vaporization of the substance 
of the cylinder to furnish the metal to be 
combined with the carbon of the filament 
in the formation of the carbide. The 
hydrogen or other gas admitted into this 
cylinder becomes charged with the vapor 
of the metal composing the cylinder, the 
latter being thus conveyed to the carbon 
of the filament and combining therewith 
forms, under the influence of the intense 
heat of the electric arc, a carbide. The 
gases mentioned may, so far as regards 
their mechanical functions, be considered 
as equivalents. The gas serves in every 
case to displace oxygen and at the same 
time to convey the base metal in the form 
of vapor to the carbon of the filament. 
This function prevails whether the metal- 
liferous vapor be supplied as such or 
whether it be obtained by vaporizing the 
surrounding cylinder. From a chemical 
point of view, however, the several classes 
of gases mentioned can not be regarded as 
equivalents. It is well known that hydro- 
gen is a powerful reducing agent. It is 
also well known that hydrocarbon gas or 
vapor, when subjected to a high tempera- 
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ture, becomes decomposed into its con- 
stituent elements, the hydrogen reducing 
the oxide in the filament and the carbon 
uniting with the metal of the cylinder 
and of the filament. Such a chemical 
action is advantageous; but it is not es- 
sential to the carrying out of the inven- 
tion, while the mechanical functions of 
the gaseous medium are essential. The 
carbons may be mounted in a similar man- 
ner to those in an ordinary electric arc 
lamp and their regulation effected by suit- 
able mechanisms or by hand. In the ac- 
companying illustration the carbon is held 
in a socket carried by a transverse bar, 
the latter being supported by rods, while 
the carbon is carried by the plate in which 
the supporting rods terminate. The meth- 
od of manufacture hereinbefore described 
is well adapted for use in the production 
of incandescing lamp filaments, where 
uranium, titanium, zirconium or beryl- 
lium, either singly or in combination, or 
in combination with other metals, is em- 
ployed as the metallic base of the carbide. 


Mr. George W. Schilling, of Philadel- 
phia, Pa., has patented a controller for 
electrical apparatus which has for its ob- 
ject to provide means applied to electrical 
apparatus for preventing the operator 
thereof from too rapidly applying the cur- 
rent or voltage. The cap or lid of the 
casing of an electrical controller is pro- 
vided with two concentric flanges, form- 
ing an annular channel, shoulders pro- 
ject inwardly from the inner faces of the 
flanges and alternate one with the other, 
forming a circuitous or zigzag passage 
in the channel. The lever or handle of 
the controller consists of separable parts 
which are fitted to each other telescop- 
ically, one of which slides on the other. 
A plunger has a stem movably fitted in 
the inner end of the sliding section of the 
lever extending in a vertical direction 
and being pressed downwardly by a spring 
within a box or guide on the sliding sec- 
tion which contains the stem. The up- 
per faces of the shoulders on the cap are 
inclined or slanted, and the sides of said 
shoulders are right-lined. It will now be 
seen that when the current is to be turned 
on, the lever, which is at rest at the no- 
load point, is moved, say, to the right. 
Then the plunger meets an obstacle in 
the shoulder which intercepts its path of 
motion. Therefore, in order to pass the 
same the sliding handle-section of the 
lever is moved in so as to clear said 
shoulder, and the motion is continued 
when the adjacent shoulder presents a 
further obstacle, in which case the handle- 
section is drawn out, and so on, by which 
means the current may be regulated to 
the extent required, and provision is also 
made for preventing the lever from being 
abruptly moved to the full current or 
voltage point. In order to reduce the cur- 
rent, the lever is returned in the direction 
of its starting point, when the plunger 
may ride over the inclined faces of the 
shoulders, the plunger readily yielding, 
owing to the action of the spring. It 1s 
evident that the lever may be moved in 
the opposite direction for reversing the 
current. 
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A Novel Direct-Current Meter. 


The Halsey meter, which has just made 
its appearance on the market, is very com- 
pact being only 814 inches high, 534 inches 
in width and 434 inches deep. In the 
larger sizes the length is slightly in- 


. creased, also the weight, which is about 


1214 pounds. It is notable for simplicity 
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Fie. 1.—MEtTER COMPLETE. 


and it is claimed for the meter that it is 
exceptionally accurate and durable. Fig. 
1 shows the meter complete, with its 
aluminum cover, and in Fig. 2 the cover 
is removed, showing the shaft and mer- 
cury receptacle aperture locked for 
transportation. This meter consists, 
briefly, of the following principal parts: 
The powerful permanent magnet shown in 
Fig. 4, the solid amalgamated copper disc 
armature shown in Fig. 3 and the con- 


Fic. 2.— METER witH CAsE REMOVED. 


taining receptacle for the armature and 
the mercury in which it is submerged, the 
top portion of which receptacle is a thick 
disc of insulating material with a round 
soft iron pole-piece and two copper elec- 
trodes passing down through it to the mer- 
cury bath, as is shown (with the alumi- 
num frame) in Fig. 3. The bottom of the 
receptacle is a disc-like iron casting which 
is shown with the magnet and the ring 
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washer which defines the chamber in Fig. 
4, The solid copper disc armature is made 
to revolve by the measured current, which 
is led to it so as to traverse it radially 
through a powerful concentrated field by 
the two lead wires passing through the 
top of the receptacle to the mercury. A 
greater and a definite part of this current 
passes through the copper disc, as its con- 
ductivity is nearly a hundred times great- 
er. It is obvious that this current will 
develop in the copper dise a torque and 
velocity in direct proportion to the amount 
of current, as the disc is retarded by 
Foucault currents generated in it by the 
strong concentrated field. The disc’s 
movement is communicated directly to the 
integrating mechanism through the medi- 
um of the shaft, thus making a direct-cur- 


Fia. 8.—CoPPER Disc ARMATURE. 


rent meter without complication or deli- 
cate parts. As copper has a specific grav- 
ity less than that of mercury, it has a 
tendency to float and, absolutely to com- 
pensate for the excess buoyancy, the smal] 
circular weight is fixed around the shaft, 
with a soft rubber gasket cemented to its 
under side, the rubber fitting the shaft 
sufficiently tight to support the weight 
upon the shaft at any point. Another ob- 
ject of the rubber gasket and weight is 
the sealing of the small central opening 
in the containing receptacle mercury- 
tight, which is accomplished by simply de- 
pressing the weight on the shaft by the 
fingers into its socket in the top of the 
receptacle, and by swinging the cross-bar 
from the left side across the top of the 
weight so as to come beneath the thumb- 
screw at the right side, by which screw the 
weight is held down in place and the 
gasket compressed, making the receptacle 
mercury-tight and locking the armature 
and shaft in place ready for shipment. 
This shaft, though quite slender, is of 
spring steel so that it can not easily be- 
come permanently bent. On account of 
the mercury flotation there is no pressure 
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on the bearings a: the ends of the shaft; 
the whole revolving part is poised on its 
point bearings, which keep it concentric, 
saving the expense of replacing worn and 
injured jewels and the losses resulting 
from friction and flattened shaft ends. 
The worm for this shaft is made from 
an alloy that can not rust and cause fric- 
tion and is detachable from the shaft. 


Fia. 4.—PERMANENT MAGNET. 


i'he meter contains from five to six ounces 
only of common commercial mercury, 
which dissolves a trace of copper from the 
disc and becomes saturated at once, a scum 
forming on the surface immediately, 
which protects the mercury against fur- 
ther oxidation or sloughing. The magnet 
is screwed to the thick insulating baak- 
board and the body is fastened to the mag- 
net by four screws passing up from below 
into holes tapped into its ends. The out- 
side connections are conveniently brought 
in at the side, where they are most easily 
inspected, and pass directly into the bind- 
ing-posts, which are sunk into the insu- 
lating board so as to get them out of the 
way and make the entrances dustproof. 


Fic. 5.—DETAIL OF COVER. 


The interior leads pass from the posts to 
the two external ends of the electrodes 
from the mercury bath, where the junction 
is accomplished by the flattened ends being 
first thoroughly amalgamated and then 
clamped together by screws, their own 
spring being sufficient always to keep con- 
tact firm and the amalgamation guarantee- 
ing constancy of conductivity. All meters 
except the fifteen-ampere size, which is the 
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smallest made, and all three-wire meters, 
are made with a heavy low-resistance 
shunt of proper temperature coefficient 
across the armature circuit. The cover is 
made of aluminum, left in its natural fin- 
ish, which gives it an attractive appear- 
ance that is everlasting, while it is readily 
cleaned. This cover is of two parts; an 
idea of it may be had from Fig. 5, the 
back portion being permanently fixed be- 
tween the insulating board and the two 
wooden cleats. The two edges of this back 
sheet are curled forward, forming spring 
rolls that clamp the edges of the detach- 
able portion or cover proper when it is 
pushed back between them and the edge 
of the backboard. The cover proper en- 
gages the back portion by overhanging one 
quarter of an inch and is engaged at the 
bottom by a spring bolt that snaps into 
place when the cover is pushed back. The 
speed of the meter may be changed by 
turning a pointer on the bottom of the 
mercury chamber which cuts off or re- 
duces the Foucault drag. Mr. Halsey 
states that he is preparing a disappearing- 
figure dial, which will probably be ready 
in a few months, which is adapted to be 
interchangeable with the present pointer 
form. It will be differential, always run- 
ning in a forward direction regardless of 
the direction of the rotation of the arma- 
ture, as is covered by one of his recent 
patents. The main difference between the 
two and three-wire meter is in the shunt 
and calibration and in the _ three-wire 
meter being provided with a neutral bind- 
ing-post at the side of the shunt. The 
three-wire meters are connected into cir- 
cuit after the manner shown in Fig. 6. 
The magnet in this meter is a steel casting 
of a certain analysis and treated by a 


special process of the inventor’s own de- 
velopment, the results of extensive experi- 
ment extending a number of years 
and by which he states he is able to make 
a magnet of unusual strength and perma- 
nency so that it will maintain its full 
strength as long as it is incorporated in 
the meter. Mr. Halsey has had one of his 
earlier forms of meter in operation for 
over three years without any sign of depre- 
ciation of any sort and several others for 
a considerable length of time. It is an 
interesting fact that the shunting or re- 
ducing of the lines of force does not af- 
fect the speed of revolution to any extent, 
as the same field produces both the torque 
and the Foucault brake for the meter. 
These meters are calibrated to read direct- 
ly in watt-hours for constant-potential cir- 
cuit from 100 to 250 volts, and as ampere- 
meters for series arc lights, storage bat- 
teries and power circuits. The fifteen- 
ampere is the smallest size that will be 
built, as all sizes will run on a very small 
fraction of the rated capacity, often on less 
than one-eighth of one per cent. A fif- 
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teen-ampere meter will run between twen- 
ty-five and thirty per cent slow on one 
tenth of an ampere, five or six per cent 
slow on one-half ampere, one and one-half 
per cent slow on one ampere, continuing 
to rise till correct at two amperes, and will 
register with certainty on the one-candle- 


Fic. 6.—CONNECTIONS OF THREE-WIRE METER 


power filament of the Hylo lamp, which 
is the smallest commercial load existent. 
Mr. Halsey has developed several other 
forms of this meter which he has patented, 
notably a meter with a cylinder armature 
and one with two fields in which the 
current traverses the full diameter of the 
disc. He has also secured foreign patents 
in the principal countries. 

It is a fact worthy of note that this de- 
vice is a direct-current meter of the rotary 
motor type, without commutator or 
brushes and without one single turn of 
wire. 


-= Fig. 1.—Avutomatic Door 
SWITCH COMPLETE. 


Automatic Door Switch. 
The convenience of having lights in 
clothes closets and similar places, which 
are entered only occasionally, and the 


economy of having such lights burning 
only when needed, have led to the use of 
door switches, which are automatically 
operated as the closet door is opened and 
closed. The service under such conditions 
is more severe than in the case of switches 
operated by hand, and which are rarely 
used more than a very limited number of 
times per day. The construction of the 
door switch must therefore be of the best. 


Fic. 2.—Fack-PLATE REMOVED, 
SwitcH OFF. 
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The switch must have a positive snap ac- 
tion, be particularly durable, and so de- 
signed as to reduce the labor of installa- 
tion to a minimum. 

The automatic door switch, illustrated 
in Figs. 1, 2 and 3, known_as the 
Diamond H type, is enclosed in a steel 
case with semi-circular ends. This form 


of case facilitates letting the switch into | 


the door jamb, as, after three one-inch 
holes are bored, it is only necessary to cut 
out the wood between them to admit the 
case, and it is not necessary to square up 
the ends of the oblong opening. 

The insulation of the current-carrying 
parts from the mechanism is effected by 
the use of sheet mica. The spring bronze 
contacts are carried by a porcelain block, 
which is screwed to the bottom of the case, 
and extends through the bottom at the 
end where the wires enter. The binding 
screws on the face of this block are accessi- 
ble from the front. The parts of the 
switch most subjected to wear are made of 
nickled steel. The springs are of the best 
music wire, nickled, and are helical in 
form and of large diameter. 

The action of the switch 1s smooth and 
easy. The break is one and one-quarter 
inches in length, and is sufficient for three 
amperes at 250 volts. A steel template is 
furnished, which, when placed against the 
door jamb and tapped with a hammer, 
gives the location of the centres of the 
two screw holes at the ends of the face- 


Fic. 3.—Switcu On. 


plate, and also of the three one-inch holes 
to be bored for the case. It also gives the 
outline of the face-plate. 

These switches have been given tests 
equivalent to years of actual service, and 
of all the switches so tested, it is said that 
not one has given out or shown the slight- 
est weakness in any respect. The switch 
is manufactured by the Hart Manufactur- 
ing Company, of Hartford, Ct. 

Mr. Gerald W. Hart, president of the 
company, believes that in presenting this 
“Diamond H” switch to the trade, he 18 
offering something which will meet the 
most exacting. requirements. 
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A Forty-Two-Foot Electric Launch. 

The electric launch illustrated on this 
page was built to be used in passenger 
service and for the Omaha & Council 
Bluffs Railway and Bridge Company, 
Council Bluffs, Iowa. 
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climbing over the boat coaming, as is the 
usual practice. 

The Omaha Railway Company has had 
the most satisfactory results from the 
operation of the boat, the cost of recharg- 
ing the batteries with their trolley line cur- 


t 
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A Forty-Two-Foor ELECTRIC LAUNCH. 


The electric power machinery, consist- 
ing of motor and storage batteries, is all 
placed beneath the flooring, thus allowing 
the entire boat space to be used for seat- 
ing accommodations, which, as may be 
seen from the photograph, practically oc- 
cupy the whole boat space from stem to 
stern. 

In service the launch can seat sixty-nine 
adults, not including the pilot, who is at 
the bow and from which position he both 
controls the power and steering of the 


boat. With a water-proof roof and canvas 


storm-curtains, adjustable in rainy weath- 
er, this type of launch is serviceable at all 
times. It is operated by a controller of 
the familiar trolley car type, except that 
in moving the lever to the right from cen- 
tre point the boat is propelled forward; 
moving the lever to the left causes the 
motor and propeller to be reversed, so that 
the boat can be easily stopped in a short 
distance. 

This particular boat established a record 
in boat-building, for it was entirely con- 
structed, equipped and loaded for ship- 
ment in twenty-nine days after receiving 
the order, having been built by the Electric 
Launch Company, of Bayonne City, N. J. 
_ As electric launches have proven excel- 
lent auxiliary feeders to trolley railway 
systems, various types and designs are 
constructed, all of which embody methods 
in construction which will allow of the 
most rapid exchange of passengers at any 
landing, the boat in the illustration hav- 
ing two entrances, one forward and one 
aft, where the side structure of the boat 
hinges open to enable passengers to step 
in and step out of the boat, instead of 


rent being practically inappreciable, the 
only element of cost in operating the boat 
being the services of one pilot. 


A Special Electrolytic Generator. 


In many of the mining communities of 
the world electrolytic action is used with 
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this end in view the Holtzer-Cabot Elec- 
tric Company, of Boston, Mass., has de- 
signed some large generators especially for 
this class of work. In the illustration a 
generator with a capacity of 3,000 am- 
peres and an electro-motive force of from 
four to eight volts is shown. This ma- 
chine is one of two which were built a 
short time ago for the Imperial Ore Re- 
duction Company, of Boston. It is to be 
used for refining copper at the mines in 
El Paso, Tex. 

Two problems present themselves in de- 
signing machines for this purpose. In 
the first case it is necessary, as far as 
possible, to prevent abnormal losses from 
the heating effects of the current, or the 
C?R losses, as they are designated in the 
equation. The second is the necessity to 
commutate a very large current of this 
kind. The first of these problems has 
been solved in this machine by careful at- 
tention to ventilation and large allowances 
of copper and iron. To overcome the sec- 
ond difficulty a double armature winding 
with two commutators and a special ar- 
rangement of the field have been em- 
ployed. Cast iron is used for the field 
ring, and the poles—which are eight in 
number—are constructed of wrought iron, 
cast welded into the ring by which an ex- 


NEw ELECTROLYTIC GENERATOR. 


great success in the refinement or reduc- 
tion of metals. For this purpose an elec- 
trie generator of rather low voltage and 
large current strength is required. With 


cellent form of magnetic joint is made. A 
special form of shoe of cast iron is fitted 
to the poles, which is selected on account 
of its low permeability at the normal in- 
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duction of the field. This is saturated and 
assists in preventing the field flux from 
becoming distorted by cross magnetization 
in the armature. The core of the arma- 
ture is of rather large diameter. It is 
built up of thin discs of soft steel, which 
are painted on either side for the purpose 
of breaking up the eddy currents. This 
core is mounted upon a spider, the lamina- 
tions being clamped in a special manner 
by end-plates which does away with bolts 
running lengthwise through the body of 
the core, thus preventing local currents 
and reducing magnetic hysteresis. A 
threading projection is attached to the 
spider for holding the commutator in such 
a way as to leave an opening between the 
shaft and the commutator in front. In 
the core, air ducts are provided and the 
air is drawn into the body of the core and 
then out centrifugally through the ducts 
and windings which are to serve to keep 
the armature cool in spite of the great 
quantity of current flowing. For this pur- 
pose the cylindrical form of winding is 
employed, which makes the armature re- 
sistance low and permits of the replacing 
of a ed coil without much difficulty. 
Bar copper is used for the coils entirely 
without joint save where they are soldered 
to the risers of the commutator. 

The commutators are very large. Hard 
rolled copper segments are used for them, 
with soft mica insulation. They are 
clamped by bolts in such a way as to pre- 
vent entirely shifting of the segments. 
The section of the copper segments was 
made very large to get rid of the heat 
which was generated by the flow of the 
current and the friction of the brushes. 
At the same time plenty of wear was al- 
lowed for. 

For this purpose of carrying a heavy 
current the brush-holder was designed 
especially. This brush-holder is of the 
tangent type and clamps the brush with 
a thumb-screw. A continuous metallic 
circuit extends from the portion of the 
holder that carries the brush to the part 
clamping the stud. In this manner there 
are no movable or sliding contacts to be 
depended upon for carrying the current. 

The machines are excited separately at 
110 volts. They are able to deliver from 
0 to 3,000 amperes of current owing to the 
special shape of the pole shoes without its 
being necessary to change the position of 
the brushes, the diameter of commutation 
remaining practically fixed for these 
ranges of load. These machines are de- 
signed to be belted and to run at a speed 
of 450 revolutions per minute. This speed 
is made low purposely to do away with as 
much of the friction loss as possible, and 
also to keep the brushes from cutting the 
commutator, which difficulty is frequently 
met in high-speed machines of this type. 
The outputs of the two halves of the arma- 
ture are delivered in parallel to the ter- 
minal blocks at the full voltage of the 
machine. It is intended to connect these 
machines in such a manner that they may 
work separately or in multiple and give 
an output of 6,000 amperes at an electro- 
motive force ranging from four to eight 
volts. 
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A Four-Party Line Selective Telephone 
Signaling System. 


The selective signaling system which is 
now being placed on the market by the 
Metropolitan Telephone and Electric 
Company, of Chicago, Ill., is the invention 
of Mr. Oscar M. Leich, general manager 
of the above company. The demand for 
such service has been a continually grow- 
ing one and nearly all switchboards that 
are now being installed are equipped with 
four-way ringing keys. 

The main features of the Leich party 
line are that the bells have condensers to 
prevent the battery loss and that the sig- 
naling is done entirely without any spring 
adjustment or relays. 

After one instrument is installed and 
connected to a four-party line, the other 
uiree instruments may be added to 
the line without disturbing any of the 
subscribers already connected to that 
line. 

As neither line resistance, inductance 
nor capacity, as met with in practice, has 
any influence upon the successful operation 
of this system, it has proven very satisfac- 
tory for cable work and can also be used on 
long-distance toll lines. ‘This system will 
also be found very useful for small ex- 
changes, where it is necessary to put eight 
parties on one line, giving one and two 
rings. For small exchanges of this kind 
Warner pole changers may be employed 
for operating the system. 

As alternating currents only are em- 
ployed in the operation of the bells, the 
four-way ringing keys are wired in such 
a manner that alternating currents can 
be sent from either side of line to ground. 
This permits,the same four-way ringing 
keys to be used for ringing two-party lines, 
using ordinary polarized bells bridged 
from either side to the ground. 

The great flexibility of this system, due 


to the exclusive use of alternating cur- 


rents, thus adapts it to a variety of dif- 
ferent uses, all of which are, as is well un- 
derstood, incidental to the operation of a 
well-managed exchange in which it is de- 
sirable to give two-party as well as four- 
party line service. The dliternating cur- 
rent of the two frequencies—sixteen and 


twenty-six—-which are preferably em- 


ployed, are both adapted to cause a satis- 
factory ring of any ordinary type of polar- 
ized bell. 

The principle upon which this system is 
based depends upon the great change of 
impedance offered to the flow of an alter- 
nating current by a condenser and an im- 
pedance coil in series, when the frequency 
is altered, and also upon the phase relation 
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of the currents in the differential wind- 
ings of the bells. 

This large variation of impedance and 
change of phase relation precludes the 
possibility of the device being at all mar- 
ginal. 

Due to the relative change of im- 
pedance in the differential windings the 
distribution of current therethrough may 
be varied by changing the frequency, mak- 
ing it possible to cause a bell to operate 
or remain silent on any desired frequency. 

This method of operating bells selec- 
tively is distinct from the well-known 
harmonic system and all other systems; it 
is covered by patents owned and controlled 
by the above-named company. 


Four-Party LINE SELECTIVE TELEPHONE 
SIGNALING SYSTEM. 


Fig. 1 shows diagrammatically a metallic 
line associated with four selective bells and 
a four-way ringing key, the cord circuit 
and the subscriber’s talking sets being 
omitted for the sake of simplicity. The 
first bell on each side of the line is adapted 
to ring when a current of low frequency 
(sixteen cycles) is sent over that line, 
and the second bell when a current of a 
higher frequency (twenty-six cycles per 
second) is used. 

One of the low-frequency ringer wind- 
ings is in circuit with a condenser and an 
inductance coil which are so proportioned 
that they will neutralize at a frequency of 
twenty-six cycles per second. A high-fre- 
quency current will divide equally through 
both of the windings of the low-frequency 
bell and not ring it; but a low-frequency 
current is stopped by the high impedance 
offered thereto by the condenser in cir- 
cuit of one of the windings so that the 
greater portion of the current will flow 
through the remaining winding and thus 
operate the low-frequency bell. 


oeng 
Juig, 
ce 
know, 
ms: it 
(rowel 


November 2, 1901 


In the high-frequency bell one wind- 
ing of the two differential windings is 
again included in circuit, with a condenser 
and an inductance coil, proportioned to 
neutralize at the high frequency (twenty- 
six cycles per second), while the other 
winding is included in circuit with a con- 
denser. As the impedance offered by the 
condensers which are in circuit with the 
two windings of the high-frequency bell 
to the flow of the low-frequency current 
is very great, this low-frequency current 
will divide equally through both windings 
and not operate the bell, as the impedance 
of the inductance coil is very small at this 
frequency (sixteen cycles per second). The 
high-frequency current will flow readily 
through the winding included in circuit 
with the condenser, and the inductance 
coil as the capacity and inductance neu- 
tralize on this frequency ; the flow of this 
current through the other winding is 
greatly impeded, however, by the con- 
denser in circuit therewith, so that this 
high-frequency current. divides through 
the two windings with sufficient inequality 
to operate the bell. 


The Cape Nome-St. Michaels Cable 
Working Well. 


The Kerite cable laid between Cape 
Nome and St. Michaels last year is now in 
perfect working order and has been in 
constant operation since August 20. This 
cable, which was 132 miles in length, be- 
ing the largest cable made and laid by 
any American manufacturer, w2s laid be- 
tween Cape Nome and St. Michaels. Ad- 
vices direct from St. Michaels state that 
the cable is giving great satisfaction and 
that it is proving a paying investment. 

The cable was manufactured in the 
Seymour, Ct., factory of W. R. Brixey, 
and its laying was deemed by experts a 
difficult accomplishment in view of the 
physical conditions of the bed of the water 
through which it was carried, the heavy 
ice and the rigor of the climate. As it was 
reported from time to time that this cable 
was badly damaged by ice and not working 
its success is of interest. 

The steamer Orizaba, carrying the cable, 
was wrecked off St. Michaels Island in 
September of last year, and the cable was 
removed from the steamer. This accident 
has been the cause of a delay in its final 
laying and operation. 

By mixing the following ingredients a 
lining for acid troughs can be made: 
One part resin, one part pitch, and one 
part plaster of paris. 
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A New Hand Telephone. 


The telephone which is shown in the 
illustration is very convenient, simple 
and neat, especially for desk use, and is 
well suited for exchange or long-distance 
use. In order to ring up central or the 
connecting telephone it is necessary sim- 
ply to lower the hand telephone. In 
taking hold of the hand telephone to place 
the receiver to the ear, the hand presses 
in a small lever which cuts out the ring- 
ing circuit and puts in 
the conducting circuit. 
When the receiver is 
placed at the ear the 
transmitter is at the right 
distance from the mouth. 

The handle is so made 
that the cord may be 
taken out of either the 
transmitter or receiver 
end. The connections 
are easily made. No 
screws are left exposed so 
that contacts may be 
made with the hand. This 
telephone makes a com- 
plete desk set without a 
magneto. 

All the electrical con- 
nections are put together 
by simply screwing them 
in. The parts are inter- 
changeable, and being 
completely sealed at the 
back the instrument issaid 
to be proof against mois- 
ture. ‘The back electrode is 
formed by gold gauze in 
a convolute spring shape 
and the front electrode of 
a specially prepared gold- 
plated spring metal dia- 
phragm, the only carbon 
used being the granules T 
between the electrodes, HANGING 
these being placed where TELEPHONE. 
they are sealed in from the effect of the 
moisture of the atmosphere. 

The receiver is of the bipolar type, the 
permanent magnets being bent from bar 
steel. The electromagnets are permanently 
fixed and held in place by a stamping of 
brass which fits inside the case and allows 
only the terminals of the soft iron cores 
to project. The cord is of a very flexible 
grade and an arrangement is provided 
in the magneto box to take it up at that 
end if too long for a low ceiling. 

The magneto box is so designed as to 
make all parts contained therein easily ac- 
cessible by simply unclasping and lower- 
ing the jacket. All the parts are exposed, 


553 


which makes any necessary repairs easy 
without taking the telephone apart. 

The induction coils have hard fibre ends 
with terminal screws, which facilitates 
the changing of the coils in case of burn- 
outs. In putting up the instrument all 
that is necessary is to connect the main 
lines and the battery wires. In this tele- 
phone the receiver hook is done away with, 
also gravity and spring contacts. The 
telephone is manufactured by the Vought- 
Berger Company, of La Crosse, Wis. 
> 

Convention of Automobile 
Manufacturers. 

The first annual convention of the Na- 
tional Association of Automobile Manu- 
facturers for the discussion of trade topics 
will be held in the assembly room of the 
Madison Square Garden during the week 
of the automobile show, on the forenoons 
of Tuesday and Wednesday, November 5 
and 6, from ten to twelve o’clock. Al- 
though many prominent manufacturers 
have brought their vehicles to a practical 
state of efficiency, yet the industry is so 
comparatively new that the addresses and 
discussions can not fail to be most in- 
structive and helpful. 

The annual meeting of the association 


for the election of executive committee- 
men will be held in the same place at 
8.30 P. M., on Thursday, November 7, 
upon the termination of which there will 
be a dinner and speeches. It is hoped to 
be able to secure for this event ex-Presi- 
dent Eddy, of the Chicago Automobile 
Club, who made a speech at the dinner 
Jast year. 
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The New York Electrical Society. 


The 217th meeting of the New York 
Electrical Society was held Wednesday 
evening, October 30, at 8 P. Įm., at the 
College of the City of New York. Mr. 
F. W. Willcox delivered a lecture on the 
“Manufacture and Use of the Modern In- 
candescent Lamp,” which was elaborately 


illustrated with lantern slides. Mr. Will- 
cox also treated on the uses of the lamp 
and the part it plays in present day illumi- 
nation. 

Mr. Luther Stieringer also delivered a 
brief address on the “Incandescent Light- 
ing at the Pan-American Exposition.” 
-—o<> 


Astonishing Reform in Great Britain. 


In our esteemed namesake, published 
in London, this advertisement appears: 


THE POSTMASTER-GENERAL has 40 tona of Gutta- 

Percha, 100 tons of Old Copper Wire, Plates, &c.. 
also various other Wires, Batteries. and A LARGE 
QUANTITY OF RED TAPE FOR SALE. 


This portends a sweeping reform, espe- 
cially if all the red tape hitherto in use 
is to be sold. The opportunity for some 
patriotic Briton to buy it all in before the 
London County Council gets hold of it is 
one that should be seized with avidity. 
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The American Institute of Electrical 
-` Engineers. 


The 157th meeting of the Institute was 
held in New York, Friday evening, Octo- 
ber 25, the occasion being marked by a very 
large attendance and the discussion of a 
general topic—regulation in prime movers 
and parallel operation of alternators. 

The meeting was one of the most in- 
teresting that has been held for some time 
past. It was opened by a general intro- 
duction or digest of the subject by Presi- 
dent Steinmetz, which was followed by the 
reading of a paper by Mr. P. O. Keil- 
holtz, of Baltimore, entitled “Angular 
Variations in Steam Engines.” Mr. Keil- 
holtz’s paper was 'a very elaborate discus- 
sion of experimental work done upon a 
large engine to determine the amount and 
character of its angular variation, in ref- 
erence to all of the various elements which 
enter to cause its departure from perfectly 
steady revolution. The paper was highly 
analytical and exhibited the results of a 
very complete and careful study of the 
subject. This was followed by a paper 
on the parallel operation of engine-driven 
alternators by Mr. W. L. R. Emmett, who 
described conditions he had encountered 
in practice and an ingenious method of 
overcoming the “hunting” of alternators 
by the use of a controlling dash-pot 
mechanism on the engine governors. A 
paper by Mr. E. J. Berg, entitled “Parallel 
Running of Alternators,” was presented 
in the author’s absence by President Stein- 
metz. This paper considered the general 
theory of parallel operation from a new 
point of view and developed equations 
which give the criterions for division of 
load between two machines working in 
parallel. 

The next paper was by Mr. Walter I. 
Schlichter and was entitled “Angular 
Velocity in Steam Engines in Relation to 
Paralleling of Alternators.” Mr. Schlich- 
ter dwelt elaborately upon the mathemati- 
cal side of the question and showed some 
results that have been obtained with a 
cross-compound engine wherein the diff- 
culties have been largely overcome. 

Mr. R. H. Rice, of Providence, present- 
ed a short but very interesting contribu- 
tion to the discussion, bearing upon the 
governing of steam engines, which was 
read by Secretary Pope in the author’s 
absence. Mr. Seymour, of the McIntosh- 
Seymour Engine Company, presented a 
very interesting communication on engine 
governors, and described at some length 
the apparatus referred to in Mr. Em- 
mett’s paper. Mr, Peak spoke concerning 
the regulation of impulse water-wheels. 
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Mr. C. F. Scott then spoke at some length » 


and pointed out the beautiful analogy ex- 
isting between engine-driven alternators 
operating in parallel, and engine-driven 
machinery of any other kind geared solid- 
ly together on a more or less flexible 
shaft. The discussion was continued by 
Dr. A. V. Garratt, Messrs. Nash, Lozier, 
R. D. Mershon and Mailloux. 
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Electrical Display at the Yale 
Bicentennial Celebration. 


One of the most noteworthy features of 
the recent Bicentennial Celebration of 
Yale University was the illumination of 
the green and surrounding buildings in 
New Haven. It was one of the most 
elaborate electrical displays that has ever 
been attempted in New England. 

A large tower was constructed about the 
shaft of the flagpole near the eastern end 
of the green, upon which were placed 
various figures of different colored incan- 
descent lamps, including serpents, squares, 
stars, etc. Near the top of the tower was 
a festoon of different colored lights ar- 
ranged in the form of an umbrella. 
From its top strings of lights, forming a 
sort of canopy, extended out to the trees 
at the corners of the green, where smaller 
umbrella-shaped figures were erected. 

At eight o’clock in the evening the cur- 
rent was turned on slowly by carefully 
adjusting the resistance and the whole 
gradually lighted up. Upon the City Hall 
the word “Welcome” blazed out, and the 
edges of the building were dotted with 


many hundred white lights. The effect 
of the whole was wonderfully beautiful. 
Across the green the lofty structure of the 
Phelps memorial gateway was brilliantly 
lighted with electric lights. Altogether 
it made a display which has seldom been 
excelled anywhere. 


The royal train which was constructed 
by the Canadian Pacific Company for the 
use of the Duke and Duchess of Cornwall 
and York during their recent tour of 
Canada is probably the most magnificent 
product of railroad architecture ever seen 
in America. 

The royal train proper consisted of nine 
cars, two of these, the York and the Corn- 
wall, were especially for the use of the 
Duke and Duchess. The armorial bear- 
ings of the Duke of Cornwall and York 
adorned the outside of the cars. Tele- 


phones and call bells permitted of com- 
munication from one end of the train to 
the other. 

Two other trains were made up to pre- 
cede and follow the royal train proper. 
One of these was for the detectives and 
other officers who looked after the safety 
of the party, and the other took along 
the horses, carriages and heavier baggage. 
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An Important Decision 


In the suit of the Babcock & Wilcox 
Company against the Joshua Hendy Ma- 
chine Works a decree has been entered in 
the United States Circuit Court for the 
Northern District of California as fol- 
lows: 

“That a perpetual injunction be and it 
is hereby issued against the respondent, 
the Joshua Hendy Machine Works, and 
its officers, agents, attorneys, servants, 
clerks and employés, enjoining it and them 
and each of them from using the name 


“Babcock & Wilcox” either alone or com- 
bined with other word or words upon or 
in connection with the sale or offering for 
sale of any boiler or other steam appara- 
tus not manufactured by the complain- 
ant and from stating or representing 
that any boiler or other steam appara- 
tus sold or dealt in by the respondent and 
not manufactured by complainant is a 
Babcock & Wilcox boiler, and from selling 
or offering for sale, or passing off any 
such boiler or other steam apparatus, as 
and for boilers or stam apparatus. manu- 
factured and sold by complainant.” 

This decision is in line with others 
which have recently appeared and shows 
that the courts have gone far toward ac- 
ceptance of the equitable view that a con- 
cern should be protected from infringe- 
ment in the use of a name which the public 
has learned to appreciate for one reason 
or another. In many cases such a name 
is looked upon as a designation of the 
source of manufactured articles rather 
than as a description of the articles them- 
selves. This tendency on the part of the 
courts to sustain the right of a concern 
to the exclusive use of its trade name as a 
proper designation of its product is one 
that certainly commends itself to fair- 
minded people, and the decision referred 
to established a precedent that is not with- 
out importance to manufacturers 1n gen- 
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The Bremen. 


The North German Lloyd Steamship 
Company gave a dinner on Friday even- 
ing, October 26, to a number of its friends 
on its twin-screw steamship Bremen, to 


celebrate her return to Hoboken. Ad- 
dresses were made by Mr. Frank Presbrey, 
representing the North German Lloyd 
Steamship Company; Captain Nietrich; 
Dr. J. H. Canfield, of Columbia Univer- 
sity; Mr. Louis Wiley, of the New York 
Times; Mr. Walter Page, of Worlds 
Work; Mr. Charles W. Price, of the ELEC- 
TRICAL REvIEw; Mr. John A. Sleicher, 
of Leslie’s Weekly, and Mr. Herbert L. 
Bridgeman, of the Standard Union. 

The steamship Bremen was one of the 
vessels damaged in the great Hoboken 
dock fire of June 30, 1900, and was al- 
most entirely rebuilt at the yard of the 
Vulcan Shipbuilding Company, at Stettin, 
Germany, and is now one of the modern 
ships of this enterprising transatlantic 
line. 
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IN BUCKINGHAM PALACE an electric light 
plant is being installed. The palace is being 
refitted throughout. 


LARGE CoNTRACT AWARDED—The power 
plant in the new state capital, in St. Paul, 
Minn., will be installed by W. J. Gray & 
Company, of Minneapolis. The original bid 
was for $372,000, but certain deductions 
have been made. 


LARGE ELECTRIC PLANT FOR ST. PETERSBURG 
—It is reported that the Westinghouse inter- 
ests are considering the construction of a 
large plant in St. Petersburg to manufact- 
ure electrical machinery, engines, etc., for 
the Russian market. 


PENNSYLVANIA TRACTION MatTrers—The 
towns of the Chartiers Valley, in Pennsy)l- 
vania, will soon be connected by the South- 
ern Traction Company. A section of track 
one and one-half miles long is to be con- 
structed: which is to be the connecting link 
of the loop. 


UNDERGROUND RAILWAY IN BUENOS AIRES— 
According to Argentine advices the Buenos 
Aires underground railway is to be con- 
structed with United States capital. It is 
to cost about $8,500,000. It is expected that 
the line will be completed within three 
years. 


New JAPANESE ELECTRIC RAILWAY Com- 
PANY— The Tokio Electric Railway Company 
is the title of a concern which is now be- 
ing organized in Japan to construct and 
operate an electric traction system which is 
to be built in the important thoroughfares of 
the Japan capital. 


New East InpIA Company—In London 
the Calcutta Electric Supply Company has 
recently been capitalized for the purpose 
of undertaking electrical work in India. 
This company is about to issue an additional 
$250,000 of stock for the purpose of carry- 
ing out extensive work in Calcutta. 


CABLE Rates—A change in the cable 
rates to the Yukon has been made by the 
Dominion Government. The rate has been 
heretofore $4 for a minimum of ten words; 
in the future the rate is to be forty cents per 
word. The press rate, which was formerly 
$3 oe ten words, has been made $1 for ten 
words. 


New RAILWAYS IN OKLAHOMAa—In El Reno, 
& company is being formed to build 400 
miles of electric lines. The name of the new 
company is to be the Oklahoma Electric Rail- 
way and Light Company. Its capital stock 
is $1,000,000. Messrs. Fred Ehler, Hen- 
nessey, Okla., and T. E. Gillett, El Reno, are 
among the incorporators. 


NEw CaNaDIAN SusBpwayY CoMPANY— 
In Montreal, Quebec, the Dominion Subway 
Company is seeking incorporation. Colonel 
C. F. Sise and Robert Archer are among the 
applicants. The purpose of the company is to 
construct and maintain underground con- 
duits for wires, cables, etc. The capital 
stock is to be $100,000. 


CUMBERLAND VALLEY TELEPHONE COMPANY 
—It is stated that arrangements have been 
made whereby Mr. Charles W. Morse will 
have control of the new Cumberland Valley 
Telephone Company, of Pennsylvania. The 
Cumberland Valley Telephone Company has 
& capital of $10,000,000 and will, it is said, 
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control many of the subsidiary companies 
in Pennsylvania. 


Mr. A. E. Worswick. who is the resident 
manager of the Mexican Tramways Com- 
pany, Limited, and who has been in New 
York since his return from Europe, has 
just returned to the city of Mexico. It is 
reported that he placed some substantial 
contracts for the equipment needed for the 
extension of the company’s system to 
Tuluco while here. 


NIAGARA FALLS NEw Power-HovseE—Work 
has been begun by Mosier & Summers, of 
Buffalo, N. Y., upon the new power-house 
for the Niagara Falls rower Company. at 
Niagara Falis, which will cost about $250.- 
000. It is to be located across the street 
from the present power-house, and will be 
a duplicate of the present structure. Its 
length is to be 570 feet and it will have a 
capacity of 50,000 horse-power. 


CANADIAN TELEGRAPH EXTENSIONS—The 
department has extended the lines which are 
operated by the Dominion Government in the 
Gulf of St. Lawrence for the benefit of 
shipping eastwardly along the north shore 
of the Gulf from their former terminus at 
Baie des Moutons to Chateau Bay on the 
Labrador shore of the Strait of Belle Isle, 
a distance of about 247 miles. A cable has 
been laid connecting Chateau Bay with 
Belle Isle. 


ELECTRIC HEADLIGHTS FOR ENGInes—It 
is said that the contracts for the equinment 
with electricity for headlights of all the 
passenger engines of the Chicago & Alton 
Railway have been let. A small dynamo 
is to be placed on the top of the engines be- 
hind the smokestack to furnish the power. 
It is claimed that the new headlight will 
throw a light clear enough to distinguish 
an object 2,000 feet ahead of the locomotive. 
The present oil lights do not reach further 
than 700 feet. 


Mr. C. S. Horsroox, who resigned as 
president and director of the Massachusetts 
Telephone and Telegraph Company, and 
also as vice-president and director of the 
Boston & New York Telephone and Tele- 
graph Company, has accepted the presidency 
of the American Electrolytic Company. 
This company has purchased of the National 
Salt Company its large plant at Rock Glen, 
N. Y., and will at once begin the manu- 
facture of caustic soda, bleaching powder 
and allied products. 


New ELECTRIC COMPANY ORGANIZED IN 
TRINIDAD—A group of American and Cana- 
dian capitalists has organized the Trinidad 
Electric Company, Limited. for the purpose 
of acquiring the Trinidad Electric Light 
Company and the Belmont Tramways now 
operating in Port au Spain, Trinidad, Brit- 
ish West Indies. This concern is capitalized 
at $1.500,000. Mr. F. S. Pearson. consulting 
engineer of the Metropolitan Street Rail- 
way Company. New York, is said to be in- 
terested in this enterprise. 


WIRELESS TELEGRAPHY—Mr. Willis L. 
Moore, chief of the United States Weather 
Bureau, has returned to Washington after 
an inspection of the weather bureau’s wire- 
less telegraphy service between Cape Hat- 
teras and Roanoke Island. N. C. Mr. Moore 
is well satisfied with the result of the 
bureau’s work and has announced that 
Secretary of Agriculture Wilson has author- 
ized him to extend the service to Cape Henry. 
The steamship Etruria. of the Cunard 
Steamship Company, has been equipped with 
the Marconi system of wireless teleg- 
raphy, thus making four steamers which the 
company has fitted with this system. 
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ELECTRIC LIGHTING 


The erection of an electric light plant for 
lighting the houses and streets in Oak Grove, 
Pa., is being agitated by a company there. 


At the Christ Church Cathedral in Mon- 
treal, Canada, a complete electric light plant 
is to be installed as the result of a special 
gift. 


A petition asking the Edison Electric Il- 
luminating Company to extend its service 
to West Roxbury, Mass., has been circulated 
there. 


Good progress is being made upon the 
electric light plant in Daytona, Fla. Every 
effort will be made to furnish light early in 
December. 


Superintendent Archibald, of the City Elec- 
tric Light Works, in Woodstock, Ontario, 
states that the new plant there will be 
started up within a short time. 


The York Light and Heat Company has 
agreed to furnish light to the city of Saco, 
Me., for $82.50 per lamp. The committee 
has not yet awarded the contract. 


Sargent & Company, of Worcester, Mass., 
have received a contract from the Waldoboro 
Electric Lighting and Power Company for 
the installation of an electric power plant 
in the Achorn Mill on the Medomac River. 


A large electric light and power plant is 
to be erected in Pittsburgh, Pa., by the Key- 
stone Electric Company, which is composed 
of Braddock capitalists. The Keystone 
company has a capital of $100,000. Justice 
Frank T. Redman is its president. 


Spokane parties have acquired the elec- 
tric light and water-power plant in Wallace, 
Ida., for about $125,000. The new com- 
pany is the Wallace Light and Water Com- 
pany. Mr. F. F. Johnson, president of the 
First National Bank, of Wallace, is the pres- 
ident of the new company. 


The Port Jervis Gas Light Company, the 
Deer Park Electric Light Company and the 
Port Jervis Electric Light and Power Com- 
pany, of Port Jervis, N. Y., have been con- 
solidated under the name of the Port Jervis 
Electric Light, Power and Gas Company. 
Mr. R. H. Beach is president of the new 
company. 


The new substation of the Youngstown 
Consolidated Gas, Electric Light and Street 
Railway Company, in Youngstown, Ohio, has 
been completed and connected with the main 
Plant. Power for the Sharon, South Sharon 
& Sharpsville Street Railway, as well as that 
for the lights, is now furnished from the 
main plant. 


In the United States Court an application 
for a receiver for the Helena Power and 
Light Company, of Helena. Mont., on be- 
half of the Central Trust Company, which 
holds its bonds for $1,000,000, has been made. 
Mr. H. L. Walker has been appointed re- 
ceiver by the court. Mr. Walker is secre- 
tary of the company. 


A short time ago the village of Frank- 
fort, N. Y., bought the electric light plant 
in that place which was owned by a com- 
pany of private individuals. The trustees 
of the village are now advertising for bids 
for the construction of a new power-house 
there. The dimensions of the building are 
seventy-five by forty feet. It will contain 
a 200-horse-power boiler and a 150-horse- 
power Corliss engine. Two dynamos will 
probably be used for the electrical equip- 
ia with the necessary switchboard out- 
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TELEPHONE AND TELEGRAPH 


A force of linemen is engaged in rebuild- 
ing the telephone line between Brattleboro 
and Putney, Vt. 


Senator H. H. Evans, of Aurora, Ill., is in- 
terested in the formation of a new telephone 
company in Springfield. 


Communication has been begun between 
Bay City, Mich., and Harbor Beach on the 
new line which the Valley company has 
been constructing. 


Congressman R. F. Broussard has been 
in New Orleans, La., to make the prelimi- 
nary arrangements for establishing a new 
telephone system there. 


A contract to build about twenty-five 
miles of telephone line to connect Florence, 
Ala., with Rogersville and Oliver has been 
let to Mr. John A. Pruitt. 


The Erie Telephone System has made a 
net gain of 2,795 subscribers during the 
month of September, in Boston. Its net 
gain since January 1 is 13,599 subscribers: 


The lines of the Interstate Telephone 
Company, a branch of the Dubuque Tele- 
phone Company, in Dubuque, Iowa, are be- 
ing extended so as to cover new territory. 


The bond of the City & Suburban Tele- 
graph Company for the erection of the tele- 
phone system through the village of St. 
Bernard, Ohio, has been approved and work 
will be begun at once. 


The Phillips Anns Company, of Philadel- 
phia, Pa., is securing estimates from sub- 
contractors for the Inter-State telephone 
building which is to be erected in Trenton, 
N. J. It is to be three stories high with 
a basement. 


The Home Telephone Company, of Spring- 
fleld, Ohio, has purchased a site for a new 
office. This company is canvassing the city 
for subscribers, and the work of putting up 
the wires and equipping the exchange will 
be begun shortly. 


The central office of the Associated Tele- 
phone Companies, of Loudoun, has been es- 
tablished in Leesburg, Va., the business hav- 
ing passed into new hands. Telephonic 
communication has now been established 
throughout the county. 


The Northwestern Telenhone Company is 
extending its line fiom St. Croix Falls to 
Centuria, Wis. It is reported that the com- 
pany intends to extend its telephone lines 
to the northern towns in the county. This 
would give the merchants direct communi- 
cation with Minneapolis and St. Paul. 


The stockholders of the Meigs County 
Telephone Company, of Tennessee, at their 
annual meeting reelected the‘old officers of 
the company, J. M. Abel, president, and J. 
W. Lillard, secretary and treasurer. A con- 
siderable balance in the treasury was ap- 
propriated toward extending the lines. 


The receiver for the Central Energy Tele- 
phone Company, Mr. R. C. Clark, of Frank- 
fort, Ind., has made a contract with the 
People’s Cooperative Telephone Company by 
which 600 instruments are connected with 
the Frankfort exchange. Numerous rural 
telephones in the central and western part 
of the state are connected by the People’s 
company. 


The Inter-State frelephone Comnany has 
received a franchise from the Pilesgrove 
township committee to erect poles and 
string wires in that township. Arrange- 
ments with the New England Telenhone 
Company nave been completed by Mr. S. 
L. Griffith to put in a private line from the 
railroad station at Arlington, Vt.. to the 
lumber plant of Mr. Griffith on the moun- 
tain ten miles from the station. 
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The Homestead & Mifflin Street Railway 
Company has received a franchise in Home- 
stead, Pa. 


The work on the new power-house for the 
electric railway in Wheeling, W. Va., has 
been begun. 


The people of Windsor, N. Y., have passed 
a by-law permitting the South Essex Elec- 
tric Railway to build its line. 


The managers of the Logan Valley and City 
Passenger Railway companies have decided 
on an extension of the Logan Valley line 
to Duncansville, Pa. 


A large amount of machinery has arrived 
in Florence, Col., for the Florence Electric 
Railway power-house. 


The Mandelbaum-Pomeroy Syndicate now 
controls the Bucyrus & Galion Electric Rail- 
way, in Bucyrus, Ohio. 


It is expected that the laying of the track 
for the electric raiiway between Cumber- 
land and Frostburg will soon be completed. 


The county court of Buchanan County, 
Kan., has granted a franchise to the Kansas 
City, Parkville & St. Joseph Electric Line. 


The officers of the Detroit, Pontiac, Lapeer 
& iworthern Electric Railway are establish- 
ing the right of way from Bay City, Mich., 
to Lapeer. 


The Duluth Street Railway Company. 
operating lines in Duluth, Minn., and 
Superior, has applied for a license to do 
businéss in Wisconsin. 


Work upon the construction of the street 
railway line from Slaterville to Pascoag, 
R. I., has been begun by the Woonsocket 
Street Railway Company. l 


The city council of Little Rock, Ark., has 
nassed an ordinance granting the Little 
Rock Traction and Electric Company an ex- 
tension of its franchise for fifty years. 


A franchise bas been granted to Mr. 
James F. Rothwell. of Warsaw. Ind., to con- 
struct and operate an electric railroad 
through several townships of Kosciusko 
County. 


The tracks of the Allentuwn & Cooners- 
burg Electric Railway Comnany, of Allen- 
town, Pa., have been laid from Lanark to 
Coopersburg. and the work of ballasting is 
being pushed. 


A charter has been granted the Berwick 
& Nanticoke Electric Railroad for the con- 
struction of a line between those towns in 
Pennevivania. The line will pass through a 
rich farming district. 


Extensive improvements have been planned 
hv the American Railway Comnanv, of 
Philadelnhia. which purchased the line of 
the Logan Vallev Electric Railway running 
from Wilkesbarre to Altoona. 


The city of Mineral Wells, Tex., has 
granted to Mr. W. A. Mercer a twentv-five- 
vear street raflwav franchise. Mr. Mercer 
has guaranteed to have an electric line in 
operation early next summer. 


An ordinance giving the company the 
right to construct its electric railwav tracks 
on the streets of Baltimore. Md.. has been 
introduced into the citv council by the 
Maryland Electric Railway Company. . 


The Coraonolis & McKee’s Rocks Street 
Railway Comnanvyv, in Coraopolis. Pa.. has 
been chartered to build a line eight miles 
Ione between Coraonolis and McKee’s Rocks. 
This company is capitalized at $48,000. 
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A number of gentlemen interested in the 
electric line from Zanesville, Ohio, to Wheel- 
ing and officials of the Newark, Michigan 
& Coshocton Line, have been in Newark, 
Ohio, consulting with Postmaster Ickes re- 
garding the consolidation of the two lines. 


Land along the survey of its proposed 
roaa from Waterbury to Southington is be- 
ing purchased by the Connecticut Railway 
and Lighting Company in Connecticut. It 
is understood that the construction of the 
line will be undertaken early in the spring. 


The president of the Keene Electric Rail- 
way has been au.wuorized by the directors 
to petition the mayor and aldermen of 
Keene, N. H., for an extension of the line 
northerly from its present terminus to the 
Surry line and southerly from a point on 
Main street to the Swanzey line. 


President Jerome Simmons, of the Atlan- 
ta Rapid Transit Company, of Atlanta, Ga., 
states that the company will build to Mari- 
etta, Stone Mountain, Brickhead and Man- 
chester. These extensions will mean the 
construction of about thirty-three miles of 
street railway. 


The committes of the city council of Mil- 
waukee, Wis., has decided to report to the 
common council in favor of granting the 
Milwaukee Electric Railway and Light Com- 
pany the additional franchises to lay tracks 
on certain streets of Milwaukee, which the 
company has asked for. 


Authority to construct a line between 
Alexandria Bay on the St. Lawrence River 
and Redwood, N. Y., on the Rome, Water- 
town & Ogdensburg Railway has been 
granted by the state board of railroad com- 
missioners to the St. Lawrence Inter- 
national Electric Railroad and Land Com- 
pany. 


The Westmoreland Railway Company, 
which operates a line between Irwin and 
Greensburg, Pa., has changed .its name to 
the Pittsburgh, McKeesport & Greensburg 
Traction Company, and has been reorgan- 
ized. A large amount of money will be ex- 
pended in improvements and extensions by 
the new concern. 


The Everett-Moore Syndicate has bought 
the Toledo & Maumee Valley Electric Rall- 
way, of Toledo. Ohio, for $680,000. In the 
purchase is included not only the Maumee 
Valley belt but also the Waterville exten- 
sion of that line. The Maumee Valley line 
will hereafter be operated by the Toledo 
Railways and Light Company. 


Franchises through Yorkville and St. 
Uiair have been secured by the Pottsville & 
Suburban Street Railway Company, which 
is composed of a number of Philadelvhia 
capitalists. The line will extend from Min- 
ersville through Yorkville to Port Carbon. 
It is expected that in time the lines will be 
connected with the lines now traversing 
the Mahonoy Valley. 


The Pittsburg. McKeesport & Connells- 
ville Railway has awarded contracts ap- 
proximating $350.000 for the equipment of 
eight power stations to furnish current for 
the operation of the complete electric sys 
tem between McKeesport and Masontown. 
The contracts call for the installation of 
the most modern machinery, which is to be 
built by the Westinghouse company. 


Work is to be begun at once bv the Pitts 
burgh, McKeesport & Connellsville Railway 
Company in connecting Pittsburgh and Con- 
nellsville bv a street railwav 150 miles long. 
Contracts have been awarded for eight of 
the fourteen power stations that will be 
supplied. They will be built by the West- 
inzhouse Electric and Manufacturing Com- 
panv and will cost about $400 000. They are 
to be similar to those built by the same con- 
cern for the New York elevated railway. 
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ELECTRICAL SECURITIES 


There was some improvement in the stock 
market values during the week just closed. 
Negotiations are said to. be in progress 
looking to an amicable settlement of the 
various questions at issue concerning the 
Northern Pacific Railroad situation. This 
has been a disturbing factor in Wall street 
for a long time. The copper situation is 
apparently as unsettled as before. Amalga- 
mated copper is still weak, losing two points 
on Saturday, closing at 863%. The reserves 
of the associated banks are well above the 
averages of the past two years. It is not 
thought that the crops in the West and South 
will require as much currency shipped to 
these points as has been the case in former 
years. Money lenders, however, are appar- 
ently cautious. It is believed that con- 
siderable significance will be attached to the 
November elections and considerable inter- 
est is expressed in financial circles respect- 
ing the forthcoming message to Congress of 
President Roosevelt. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


OCTOBER 26, 

New York: Closing 
Brooklyn R. T....... heeaaete seer 00M 
Con.. GOS) 6c4.6566 died te ee ae cans . 215 
Gen. Blec...... eeisea wins PERT ... 258 
Man. El............. E EE 119% 
Met. St. Ry......... aie E E . 156 
Kings Co. Blec..............006- , 185 
N. Y. & N. J. Tel. CO i08icc neous . 165 


Telep., Tel. & Cbl. Co............. 6 

The committee on stock list has recom- 
mended that the $45,000,000 capital stock of 
the Brooklyn Rapid Transit Company be 
admitted to the regular list of the New York 
Stock Exchange. 

The directors of the Westinghouse Elec- 
tric and Manufacturing Company have de- 
clared the usual quzrterly dividend of 1% 
per cent on the assenting stock. The divi- 
dend is payable November 15. 


Boston, October 26: | Closing. 
Am. Telep. & Tel...............- 158 
Erie TO) 6. cehic dbs Saw 6b Se eta eee 25% 
New Eng. Tehi.ccivensiveiiecas cas 134% 

. Mass. Elec. pf..........cccceeees 92 
Westing. Mfg. pf... ..cccccccccsees 75 
Edison Blec..............ccceceee 245 . 


The Edison Electric Illuminating Com- 
pany of Brockton, Mass., has declared a 
regular semi-annual dividend of 2% per 
cent, payable November 1. Books close 
October 23 to November 1 inclusive. 

It is announced from Detroit that Mr. 
Dudley EB. Warner, president of the Grand 
Rapids National Bank, is at the head of a 
syndicate of Michigan capitalists which has 
secured a thirty-day option from the 
Executive Committee of the Erie Telephone 
and Telegraph Company to purchase all its 
holdings in the Michigan Telephone Com- 
pany amounting to $30,000, a controlling 
interest. 


Philadelphia, October 26 : Clesing 
Elec. Co. of America.............. 656 
Philadelphia Blec.......cc-ee-..0-+ 5 
Union Traction.............. ..... 27M4 
United G. I. Co... 1... cece eee 113 
Elec. Stor. Bat. c............006- 65 
Elec. Stor. Bat. pf............0.. 65 


The following changes in the officers of the 
Electric Storage Battery Company have 
been made: Herbert Lloyd, formerly first 
vice-president, was made president, vice 
Geo. H. Day, resigned; George D. Widener, 
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formerly second vice-president, was made 
first vice-president; John R. Williams, for- 
merly third vice-president, was made second 
vice-president. The office of third vice- 
president has been temporarily abolished. 


Chicago, October 26 : Closing 
Chicago Edison Light........... 162% 
Chicago Telep................... 250 
UD TACs Bags eels erga dk we mete 17 
Un. Trac. DPf.......sssscsssesseseo 54 
Metropolitan El....... oseese... 9016 


It is now considered that the tinancial 
affairs of the Central Union Telephone Com- 
pany are placed in a satisfactory condi- 
tion. This was brought about by each stock- 
holder surrendering one-half—in all $3,000,- 
000—and increasing again $3,000,000. As 
much of this increase as was not taken by 
the stockholders at par is to be taken, it is 
understood, by the American Telephone and 
Telegraph Company at par, notwithstanding 
the market price for the new stock is about 
$80. The last sale of the old stock was at 
$42, which is equal to $84 for the new. The 
new company now has over $2,000,000 new 
money for development and operates some 
80,000 telephone stations in the Middle West. 


PERSONAL MENTION 


MR. SIDNEY H. SHORT, who is engaged 
with the English Electric Manufacturing 
Company, of Preston, Lancashire, England, 
is now in the United States. 


MESSRS. E. M. PRINDLE, vice-president. 
and J. L. Putnam, engineer, of the Clark 
Automatic Telephone Switchboard Company, 
of Providence, R. I., were in New York dur- 
ing the past week. 


MR. D. ADAMSON, wno is connected with 
Joseph Adamson & Company, of Hyde, Ches- 
hire, England, manufacturers of boilers and 
electrical traveling cranes, is now visiting 
the United States. 


MR. W. KELSEY SCHOEPF. of Pitts- 
burgh, Pa., has been made president of the 
Cincinnati Traction Company. Mr. Schoepf 
was formerly chairman of the executive 
committee of this company. 


PROFESSORS MITSURU KUAHARA AND 
HANICHI MURAOKA, who occupy re- 
spectively the chairs of chemistry and 
physics in the Imperial Universitv. of Kioto, 
Japan, and who have been spending a few 
weeks in this country, have sailed for 
Europe to continue their eastward trip 
around the world. They plan to reach Japan 
in February in time to resume their duties 
at the beginning of the second half year. 


HERR I. K. SIEBER, who is a managing 
director of the Niirnberg-Fitirther Strassen- 
bahn Gesellschaft, and one of the most 
prominent members of the Verein Deutscher 
Kleinbahn and Strassenbahn Verwaltungen, 
is now in the United States on a tour of in- 
spection of the principal electric railway 
svstems of the country. He expects to visit 
Philadelphia, Washington, Pittsburgh, Chi- 
cago, Cleveland and other cities before he 
returns home. 


HERR GUSTAVE AD. MEYER. of the 
firm of Allut, Nordt & Meyer, of Hamburg 
and Berlin, Germany, is at present in Amer- 
ica. His concern is interested in the elec- 
trical and building trades and represents 
the German interests of the Standard Paint 
Company, of New York city, the Mayer & 
Englund Company. of Philadelphia, New 
York Belting and Packing Company. Lim- 
ited, Frank S. DeRone Company, Limited, 
and the Standard Varnish Works. Mr. 
Meyer desires to correspond with American 
manufacturers who wish to have the sale 
of their products attended to in Europe. 
especially in Germany, Austro-Hungary and 
the northern countries. Mr. Meyer’s ad- 
dress is care of the Standard Paint Com- 
pany, 100 William street, New York. 
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AUTOMOBILE NOTES 


Officers of the United States Army have 
made a test of an automobile to determine 
its efficiency for army purposes such as 
transportation of supplies, carrying sick 
and wounded, despatches, etc. A trip was 
made from Jersey City to Philadelphia. It 
is stated that the trip was enjoyable and 
free from mishaps. The machine will be 
put through additional tests before the 
board expresses an opinion regarding its 
use in the army. 


The committee of the Automobile Club 
of America, composed of Messrs. William 
M. Power, Winthrop E. Scarritt and Harlan 
W. Whipple, has made its report upon the 
Endurance Contest from New York to Buf- 
falo. The contest was discontinued at 
Rochester on account of the President’s 
death. This report, whicu has been printed, 
contains many interesting incidents and 
facts of the run. It contains also a list of 
the contestants and the awards. 


Four vehicles were entered by the Amer- 
ican Bicycle Company in the first annual 
race meet of the Detroit Automobile Rac- 
ing Association. The three races in which 
entries were made were five miles for steam 
carriages, one mile open to all vehicles 
weighing less than 1,500 pounds and the 
obstacle race. In the five-mile event the 
Toledo carriage secured second place, while 
the two vehicles entered in the one-mile 
open divided first and second honors be- 
tween them. In the obstacle race the 
Toledo carriage scored 100 per cent, mak- 
ing the total Toledo winnings for the day 
one first and three seconds. 


The following resolution has been offered 
by President Guggenheimer of the Munic- 
ipal Council in New York, and adopted by 
that body: Whereas, The numerous casual- 
ties that have occurred upon the streets of 
this city recently, resulting in the maiming 
and death of passengers using the streets 
and ayenues and roadways in the parks. and 
particularly the recent accident resulting 
in the death of one of the most faithful of 
our policemen, make the use of the streets 
absolutely unsafe for foot passengers. as 
well as those in vehicles drawn by horses, 
who are lawfully entitled to use the public 
highways, and be protected in such use; and. 
Whereas, Although the laws of the state 
as well as the ordinances of the city and 
rules, regulations. and ordinances of the De- 
nartment of Parks. are intended to protect 
foot passengers and those in vehicles drawn 
by horses in their lawful use of the streets. 
avenues. and roadways of the parks, and if 
adequatelv enforced would afford such pro- 
tection: Now. therefore. be it resolved that 
the Police Department and the Department 
of Parks be and the sald departments hereby 
are reouested to enforce with greater vigi- 
lance the laws. ordinances, rules and regu- 
lations relating to the use of the streets, 
avenues, and roadways of the parks by auto- 
mobiles and all other motor vehicles to the 
end that foot passengers upon the streets. 
avenues, and roadways of the parks, as well 
as those in vehicles drawn by horses, mav be 
protected and made secure from accident 
and death on the streets and avenues and 
roadways of the parks of this city. 


EDUCATIONAL NEWS 


THE NEW YORK TRADE SCHOOL, First 
avenue and Sixty-seventh and Sixty-eighth 
streets, New York, N. Y., is offering to jour- 
neymen electrical workers and steam engi- 
neers a course of practical lectures on sub- 
jects which are of interest to them. Cir- 
culars, giving the names of the lectures and 
the dates that they are to be given, will be 
supplied on application. The charge for 
these lectures is merely nominal, _ 
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INDUSTRIAL ITEMS 


F. B. SAGE & BROTHER, 123 Liberty street, 
New York, N. Y., announce that they have 
taken the agency for the Hylo lamps in New 
York city and vicinity. 


IT IS GIVEN OUT on the authority of 
the Electric Appliance Company, Chicago, 
that there are over 75,000 Adams-Bagnall 
lamps now in use in the United States and 
Canada. i 


THE D. & W. FUSE COMPANY, Providence, 
R. I., has just perfected an entrance cutout 
for use on the smaller electric lighting in- 
stallations, in two types, for two and three- 
wire systems. 


THE SPRAGUE ELECTRIC COMPANY, 
of New York, has received an order calling 
for a number of motors, ceiling fans, etc., 
from the contracting firm of Bagnall & 
Hilles, of Japan, the Philippine Islands and 
Straits Settlement, 


THE GENERAL ELECTRIC COMPANY, 
of Schenectady, N. Y., is making shipments 
of electrical machinery to the American 
electrical engineering and contracting firm 
of Bagnall & Hilles, Kobe, Japan, for in- 
stallation in the lighting plants there. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, Ill., wishes to call attention to its 
“Ideal” dry battery, which is said to be a 
fine battery at a moderate price. The bat- 
tery has now stood the test of practical work, 
and it is expected that the demand will in- 
crease rapidly. 


THE L. C. SHARP MACHINE WORKS, 
of Omaha, Neb., is issuing a folder describ- 
ing Sharp’s commutator clamp, which is 
made in four sizes; also giving an abstract 
of Mr. Sharp’s book on “Construction and 
Repair of Commutators” which should be 
of interest to practical electrical men. 


THE NEW YORK & OHIO COMPANY, of 
Warren, Ohio, is issuing a very attractive 
booklet for the purpose of describing its 
incandescent lamps, sunshine globes and 
transformers. This company has a large 
factory and one which is calculated to 
facilitate the manufacture and prompt de- 
livery of orders. 


MR. GEORGE H. DANIELS, general 
passenger agent of the New York Central & 
Hudson River Railroad, is issuing number 
11 of the Four-Track Series, entitled “Race 
with the Australian London Mail.” An idea 
of the two routes for mail between Sydney, 
Australia, and London is given, and the one 
via San Francisco and the United States is 
very elaborately and interestingly described. 


D. L. GILLESPIE & COMPANY, Pitts- 
burgh, Pa., are preparing to ship 16 car loads 
of wooden doors. These wooden doors are 
intended to be used in the Manchester plant 
of the British Westinghouse Electric and 
Manufacturing Company, Limited. The en- 
tire contract, valued at some $50,000 for the 
lumber and woodwork used in the construc- 
tion of the English works, has been secured 
by this company. 


THE COMMITTEE ON STANDARDIZ- 
ING flanges for heavy pipe, fittings and 
valves, which was chosen at a meeting of 
representatives of the leading valve and 
fitting concerns in New York, has com- 
pleted its labors and obtained final decisions 
from the manufacturers interested. The 
summary of decisions reached has been 
published and should be of interest to all 
engaged in this line of work. 


THE ELECTRIC MOTOR AND EQUIP- 
MENT COMPANY, of Newark, N. J. is 
issuing a very neat little book describing 
its Brewster universal sign receptacles. This 
system of units is especially adapted for use 
in decorative or spectacular electric light- 
ing or sign work of any description. These 
electric signs and decorations are said to 
be thoroughly weather-proof. From this 
system of units anything in the shape of 
electric signs or electric decorations may be 
quickly installed. 
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THE NEW BRITAIN MACHINE COM- 
PANY, of New Britain, Ct.,. has prepared 
a very neat booklet for distribution. In this 
booklet its line of machine shop furniture 
in iron and steel is described. This line 
embraces fifteen different styles of tool 
racks in two sizes, four sizes of lathe pans 
and shop shelving, and also a new lathe 
rack and oil feeder, which are practical 
articles. and are said to be meeting with a 
warm weicome from machinists. 


THE HOLOPHANE GLASS COMPANY, of 
New York, received a gold medal at the Pan- 
American Exposition. This company’s 
globes are manufactured for all kinds of 
light, gas or electric, and have met with 
much popular favor. A new and artistically 
goucen-up catalogue will be sent on applica- 
tion to this company’s office, 15 West Thirty- 
second street, New York city. One of its 
newest designs is the Pagoda prismatic re- 
flector, made of the finest clear crystal glass. 


THE STERLING-MEAKER COMPANY, 
of New York city, is in receipt of a number 
of very satisfactory orders for export. Among 
these are 150 pairs of “Sterling” safety 
brakes for an electric railway in Lisbon, 
Portugal. This is a new trolley line that 
has just been recently installed. In addi- 
tion, the Sterling-Meaker Company is send- 
ing to a foreign house on orders for Austria, 
Germany and Russia, some 3,500 of the well- 
known “Sterling” registers for use on the 
street car lines of those countries. 


THE FALCON ELECTRIC MANUFACT- 
URING COMPANY, of New York, is dis- 
tributing a neat booklet in which it calls 
attention to its specialties. Among them 
are all-copper straight fuse panel boards, 
all-copper bridged fuse panel boards, all- 
copper switchboard panels, all-copper fuse 
blocks, lugs for the Falcon knife switches 
and many other articles of ordinary use to 
electricians. This company carries a very 
large stock, which enables it to execute al- 
most any order within a comparatively 
short time. 


THE HOUSE OF ROSSITER, MACGOV- 
ERN & COMPANY, 141 Broadway, New 
York, is sending out its October cata- 
logue of special machinery that is on 
hand for prompt delivery. It includes 
a large class of representative apparatus 
such as railway generators, arc generators, 
rotary converters, trolley cars, arc lamps 
and steam engines. This company, which 
has its headquarters at 141 Broadway. New 
York, is quite busy at its factories in Brook- 
lyn and Jersey City. A catalogue of special 
apparatus of this kind will be forwarded 
on request. 


THE McCAY ENGINEERING COMPANY, 
of Baltimore, Md., is distributing a very neat 
booklet describing its electric heating ap- 
Pliances and switchboards. In this pamph- 
let electric heating is described pretty fully 
and the approximate cost of current con- 
struction attachments, etc., is given. This 
company also manufactures domestic, 
laundry and tailors’ electric irons, and it is 
also prepared to make up estimates and sub- 
mit designs on switchboards of any capacity 
or design. It guarantees to repair free of 
charge all its electric heaters, provided that 
they are used on voltages for which they 
were designed, for a period of one year. 


THE FEDERAL ELECTRIC COMPANY, 
of New York, N. Y., has received a request 
from a foreign government for catalogues, 
circulars and descriptive matter treating all 
classes of electrical material manufactured 
in the United States. This company pur- 
poses securing as many catalogues as pos- 
sible and forwarding them to its corre- 
spondents. Manufacturers desirous of being 
represented are requested to send catalogues 
in triplicate to the export department of the 
company and to mark on the wrapper or 
envelope containing the catalogues or cir- 
cular matter the word “foreign,” in order 
that it may be known for what purpose the 
catalogue is sent. 
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NEW INCORPORATIONS 


Dover, WVEL.—Electric Fountain. Company 
of America. $1,00.,000. 


JACKSON, OHIo—The Jackson Center Tele- 
phone Company. $6,000. | 


AKRON, OHIO—Barberton, Akron & East-' 
ern Railway Company. $35,000. e 


SHERMAN, Tex.—Indianapolis Telephone 
and Telegraph Company. $200,000. 


Cuicaco, ILL.—Central Union Telephone 
Company. Increase of capital stock to 
$3,481,500. 


Darton, OHIo—The Dayton, Covington & 
Piqua Traction Company. Increase of stock 
from $50,000 to $1,150,000. 


New York, N. Y.—The Hubbell-Grier 
Electric Company. $25,000. Directors: 
Harvey Hubbell, E. R. Grier and others. 


MOUNTAIN GROVE, Mo.—Wright County 
Telephone Company. $2,500. Incorporators: 
J. H. Medley, J. F. McComb and others. 


St. Louis, Mo.—Hill Electrical Manufact- 
uring Company. $25,000. Paid. Stock- 
holders: Harry M. Hill, W. P. Foster and 
others. 


New York, N. Y—The Empire Motor 


Company. $250,000. Directors: B. S. Teale, 


of Oneida; G. B. Gurley, of New York, and 
others. 


JACKSON, Micu.—The Jackson & Albion 
Electric Railroad Company. $350,000. To 
build an electric road from Jackson to 
Albion, . 


LITTLE Rock, ARK.—Kitson Light Com- 
pany. $40,000, of which $5,000 has been 
subscribed. Incorporators: C. A. Pratt, J. 
M. Stewart and others. 


NEWARK, OnIOo—The Columbus, Newark, 
Zanesville & Wheeling Electric Railway 
Company. $50,000. Incorporators: L. C. 
Taylor, J. S. Black and others. 


Paxton, ILL.—Central Telephone and Tele- 
graph Company. $30,000. To operate tele- 
phone and telegraph lines. Incorporators: 
C. H. Langford, W. B. Henderson and 
others. 


Fresno, CaL.—Fresno City Railway Com- 
pany. $500,000, divided into 5.000 shares, and 
$4,300 has been already paid in. Stock- 
holders: S. N. Griffith, W. T. Porter and 
others. SED 


Dayron, Onto—The Dayton, Covington 
& Piqua Traction Company has filed an 
amendment to its articles of incorporation, 
increasing its capital stock from $5,000 to 
$1,150,000. 


Quincy, ILL.—Quincy & Southeastern 
Electric Railway Company. $5,000. To 
operate electric railways, power and light 
plants. Incorporators: Robert W. Gardner, 
George Wells and others. 


OTTAWA, Itu.—lIllinois River Railway, 
Light and Power Company. $2,000,000. To 


operate an electric railway, light, heat and 


power plants. Incorporators: William H. 
Duval and Edward J. Hamel. 


Beaumont, Mo.—Beaumont Northwestern 
Telephone Company. $10,000. To build and 
operate telephone lines in Jefferson and 
other counties of eastern Texas. Incor- 
porators: J. M. Smith, W. 8. Bruce and 
others. 


SHERMAN, TEx.—lIndianapola Telephone 
and Telegraph Company. $200,000. To con- 
struct and operate telephone lines and ex- 
changes throughout the state. Incorpora- 
tors: J. B. Earl, of Waco; W. B. Richie, of 
Lima, Ohio, and others, 


2T 


T 
ONS | 
a 
Copa 
nter Te 
| k Eye. 
eleko 


elephas 
tock ty 


netm è 
of stock 


11 -Grier 
rectors: 
hers, 


Conntr 
rators: 
TS, 


pulat 
Stock: 
or and 


Motor 
Teale, 
x, and 


\}hion 
. To 
m to 


Com 
heen 
td. 


ark. 
wary 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


Vor. XXXIX. No. 19. 


NEW YORK, SATURDAY, NOVEMBER 9, 1901. 


IssUED WEEKLY. 


ELECTRICAL REVIEW 


PARK ROW BUILDING 


13-21 PARK ROW - - NEW YORK 
P. O. BOX 339 
BY THE 
‘ELECTRICAL REVIEW PUBLISHING 
COM PANY 


CHARLES W. PRICE 

PRESIDENT AND TREASURER 
STEPHEN H. GODDARD 

SCCRETARY 
CHARLES T. CHILD 

TECHNICAL EDITOR 


RUSSELL HOWLAND 
GENERAL REPRESENTATIVE 


suU UBSCRIPTIONS TO THE 


ELECTRICAL REVIEW 
One Year, United States and Canada - - -> $3.00 
One Year, Foreign Countries - - - >» -> 6.00 


Single Copies, each - - >. © > o > .10 
Copies can be supplied for only one year back at 26 
cents each 


ne eee tae ae eer eee 

Any one who has taken note of recent 
improvements in telephone apparatus will 
have observed that there is a tendency to 
make the apparatus at the subscriber's 
station more and more simple and auto- 
matic, and to relieve the subscriber of the 
necessity for doing anything except talk- 
ing and listening. The widespread popu- 
larity of common battery systems has en- 
abled a considerable simplification to be 
introduced at these stations, relieving 
them at once of both the station battery 
and the magneto calling apparatus. At 
one time, not so many years ago, the per- 
son using the telephone was under the 
necessity of turning the crank to establish 
communication with the central office, and 
also of making a disconnect signal when 
his conversation was finished; this latter, 
it may be remarked parenthetically, the 
subscriber generally neglected to do. The 


present systems have so simplified the 
subscriber’s share of obtaining a telephone 
connection that all he has to do is to take 
his telephone down from the hook and 
talk; or, if his bell rings, take it down 
and listen. This is another step in the 
direction of that . automatic perfection 
which has frequently been adverted to in 


these columns, and it is to be hoped that 
the public appreciate what has been done 


for them in relieving them of the magneto 
crank and the disconnect signal. 


ELECTRIC LIGHTING IN THE UNITED 
STATES. 


The history of electric lighting in the 
United States may fairly be said to begin 
in 1877 when arc lighting was first pro- 
duced on a commercial scale from central 
stations. The real history of the art, how- 
ever, certainly as regards its modern as- 
pect, dates from the opening of the Pearl 
Street Station in New York city by Mr. 
T. A. Edison, on September 4, 1882. In 
the short space of nineteen years the in- 
dustry has grown from the humble be- 
ginnings of that date to the magnificent 
achievement of to-day, when the invest- 
ment represented by public service electric 
lighting plants in the United States alone 
amounts to nearly seven hundred million 
dollars and the industry is ranked as one 
of the most solid, secure and satisfactory 
that we have. 

There has been nothing comparable to 
the growth of electrical industries in gen- 
eral in the whole history of civilization. 
Twenty-five years ago the fundamental en- 
gineering principles upon which this tre- 
mendous present development is founded 
were utterly unknown. At the Centen- 
nial Exposition electricity played a minor 
and inconsiderable part and hardly gave 
promise of becoming a commercial or in- 
dustrial factor in any of its developments, 
except in the smaller arts of telegraphy 
and electroplating. At that exposition the 
electric light was for the first time exhib- 
ited in the United States. It would have 
been a bold man who dared to predict 
the extraordinary future of the electric 
light from the small beginnings that were 
then shown. 

The history of public electric lighting 
is one in which those engaged in American 
industries should take just pride. At its 
inception the new illuminant was met by 
the powerful and organized compctition 
of a long-established and successful in- 
dustry—that of gas illumination. The 
fight was fought largely on its merits, the 
new companies being unable to enlist any 
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investment comparable to that already put 
down in gas installations, while electricity 
had to make its way anu win popularity 
in the face of as bitter and continued op- 
position as has ever been brought to bear 
The actual 
merits of the new light, however, soon 


upon any struggling industry. 


won for it at least respectful considera- 
tion, and constant improvements in ap- 
paratus and methods for its generation 
soon brought its price down to a point 
where its successful competition with gas 
was possible. Electric light companies be- 
gan to pay dividends, a thing hitherto un- 
heard of, and the industry was established 
upon a safe footing. 

But, as in many other new commercial 
developments, a serious difficulty arose in 
the over-capitalization of companies 
formed to carry on the business of elec- 
tric lighting. The thing was new, it was 
interesting, the light was incomparably 
better than any that had been seen before, 
and the speculative character of invest- 
ments in electric lighting properties ap- 
pealed to the considerable class of those — 
having money to invest in “flyers.” In- 
numerable companies were formed upon a 
basis which would hardly be considered 
respectable to-day, and the infant indus- 
try was dealt a blow in the house of its 
friends by this serious “watering” of its 
resources. 

Not only was a difficulty put in the way 
of the development of the industry by this 
over-capitalizing, but the very fact that 
electric lighting was recognized from the 
outset to be a semi-public industry 
brought the promoters and organizers of 
the early companies into immediate con- 
tact with municipal councils, and paved 
the way for a certain amount of trading in 
franchises and rights which soon caused 
the investing public to look askance at the 
business management of electric lighting 
corporation in general. For many years 
the industry rested under the blighting 
influence of a popular disbelief in its sta- 
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bility. It is only in the last few years 
that it has taken its place in the popu- 
lar mind as one of the established, 
steady, certain and remunerative indus- 
tries in which money may safely be 
invested and fair returns may confidently 
be expected. 

On other pages of this number will be 
found two articles of more than passing 
interest to all interested in the business of 
electric lighting. One of them is a care- 
fully prepared tabular statement of the 
present status of the electric light industry 
in the United States. In this is shown, as 
accurately as conditions will permit, the 
Lumber of plants in operation and the 
total capital invested, this information be- 
ing tabulated by states. In another article 
is described, at great length and with an 
abundant wealth of illustration, one of 
the most interesting and successful elec- 
tric light plants in the world, that at 
Providence, R. I. This installation may 
safely be said to represent what is typical 
of the very best American practice. Out- 
side of its engineering features, which are 
attractive and which display extraordinary 
ability, perhaps the most interesting feat- 
ure of this plant is the fact that it has 
continuously for some time past paid a 
dividend of eight per cent, while at the 
same time accumulating a comfortable 
surplus for extension and maintaining a 
sufficient sinking fund to cover deprecia- 
tion, While it is of course evident that 
these facts indicate business management 
of the highest character at the head of this 
enterprise, they also show that electric 
lighting as an industry is one that deserves 
to rank with the safest and best paying of 
the various great directions of commercial 
endeavor, and it is hoped that a study of 
the methods employed at Providence will 
be of value, as well as of interest, to all 
those engaged in the electric lighting busi- 
ness. 


Why not a shorter term for “Wireless 
Telegraphy”? It is not wireless, anyway, 
and the term is not only a misnomer, but 
it is far too long and cumbersome. Space 
telegraphy and wave telegraphy are open, 
also, to the latter objection. What is 
wanted is a short, concise word that will 
tell the whole story. ‘The word should be 
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one that adapts itself to international 
Who can suggest it? There is 
really more than a little need for it. 


usage. 


WIRELESS TELEGRAPHY. 
The Naval Annual, issued a short time 


ago, presents a good idea of what the 
nations have been doing in the introduc- 
tion and application of wireless teleg- 
raphy. This subject was assigned to 
Lieutenant L. R. Steigner, who has com- 
piled many interesting facts regarding 
wireless telegraphy. 

In the early development of wireless 
telegraphy, it was realized that its use 
would be largely confined to maritime and 
military purposes. One of the greatest dis- 
advantages has been that the privacy of 
messages could not be secured. At pres- 
ent, however, Mr. Marconi claims to have 
succeeded in tuning his receiving instru- 
ments so that they will respond only to 
tuned transmitters. . 

Systems of wireless telegraphy have been 
and are now being installed on the war 
The steamships 
of several lines have also been equipped 
with installations of wireless telegraphy 
apparatus. 


vessels of many nations. 


Chile is reported to have made contracts 
to have its naval stations equipped with 
the Marconi system. The right to termi- 
nate the concessions upon six months’ 
notice is reserved. 

Thirty-six ships of the British Navy 
have equipments of the Marconi apparatus, 
while ten or twelve more have Captain 
Jackson’s apparatus on board. Numerous 
signal stations have been established on the 
shore of the English Channel and at other 
points along the coast. 

The French have used the Popoff-Du- 
cretet apparatus on the ships of the Medi- 
terranean and northern squadrons and in 
the coast lighthouses. Great progress has 
been made in developing wireless teleg- 
raphy for use in the navy by Lieutenant 
Tissot and M. Rochefort, and they have 
succeeded in making many improve- 
ments. 

The German Navy has adopted the 
Slaby-Arco system. Professor Slaby has 
worked with the object of giving the navy 
an efficient and reliable system, and one 
less expensive than that of Marconi. He 
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appears to have solved the questions of 
syntonic and multiplex telegraphy and the 
results of his experiments have been very 
successful. Some of the ships have been 
supplied with these outfits, and many 
lighthouses have been equipped. 

The Italian Government has been inves- 
tigating the project of connecting its out- 
lying islands with the mainland by means 
of the Marconi system, and thus doing 
away with submarine cables to them. 

Japan has ordered outfits for some of 
her men-of-war. She has also been car 
rying on experiments on shore for the use 
of wireless telegraphy in the army. 

The Russian Government has adopted 
the system of M. Popoff, who has been 
very successful in the development of the 
coherer. Many ships and stations on 
‘shore have been equipped. One of the 
Russian infantry regiments experimented 
with the Popoff system during field 
manœuvres and obtained very eatisfac- 
tory results. The greatest drawback ex- 
perienced was the weight of the apparatus. 
However, it was thought possible to make 
considerable improvements by the use of 
lighter materials. 

Spain has devoted some attention to 
wireless telegraphy. Experiments are be- 
ing carried on with a system invented by 
Colonel Cervera, of the Spanish Engi- 
neers. 

The Swedish Admiralty is said to have 
contracted for four outfits of the Slaby- 
Arco system for shore stations and for 
apparatus for several vessels of the navy. 

All the preceding goes to show that the 
governments of the leading nations of the 
world have not been slow to appreciate 
the many advantages presented by wire- 
less telegraphy and that great progress in 
its development has been made. 

From the present condition of the art 
it is reasonable to expect that equally 
great progress will be made in the near 
future. There are whisperings of great 
results achieved by the United States 
Weather Bureau, but these have not, a8 
yet, been made public. So far, the actual 
commercial uses of wireless telegraphy 
have not been many, but the hope for its 
successful future is founded on apparent- 
ly strong grounds. 
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» ' BLBOTRIC LIGHTING POLIOIRS. 


The question of the future policy of 
electric lighting companies is one of the 
deepest interest and greatest importance. 
Concerning it two of the ablest and most 
prominent men interested in the industry 
have contributed their views, which are 
here presented. 

Mr. Thomas E. Murray, general mana- 
ger of the New York Edison Company 
and an engineer who occupies a position 
of eminence, writes: 

“In the fic)d of electrical engineering as 
‘applied to the construction and operation of 
power-houses, the developments of at least 
the immediate future will tend largely to 
concentration of machinery at a single gen- 
erating point favorable to that purpose, using 
alternating current for transmission and in 
congested industrial centres direct current 
tor distribution. 

“Centralization of production with an eff- 
cient system of transmission, permitting the 
location of distributing centres where 
needed, improves the station load factor and 
resuits in increased economy of operation and 
perfection of service. Complete concentra- 
tion,, particularily in a large system, may not 
be accomplished in a day, as tnere is much 
of the pioneer worx of the past to discard, 
but economy will dictate that it shoula not 
long be deterred. 

“With the advantages and conveniences 
offered by our large central stations, the 
practice of instaiuing individual factory en- 
gines, private electrical plants, hydraulic 
elevators and other apparatus which re- 
quires the special maintenance of local steam 
installations, is rapidly becoming obsolete. 

“lhe capacity of the electrical plant de- 
voted to the individual building should be 
equal to the instailation; and there should 
be a fair margin of reserve. Assuming, 
however, a capacity only equal to the instal- 
lation the isolated plant requires more than 
three times the capacity required by the 
central station for an equivalent installa- 
tion connecteu with its supplying mains. In 
some stations tne ratio of generating ca- 
pacity to installations connected is less than 
thirty per cent; the tendency is toward 
lower figures. The capacity of our largest 
station—the new Waterside station of the 
New York Edison Company—will be about 
130,00. horse-power divided into units of 
8,000 horse-power each, One single unit of 
that size is equal to eighty small plants 
each of 300 horse-power. ‘This illustrates 
the possibilities of concentrated production. 

“The prospective demand for electric cur- 
rent for both light and power is practically 
unlimited. As an advertising medium also, 
the electric light has many advantages 
which are receiving increased recognition. 
Signs, large and small, increased brilliancy 
of show windows and shops—brilliant be- 
yond the necessity of mere illumination—at- 
test this fact. Probably no one uses as much 
light as he would like. Here and there a 
store or dwelling may be well lighted, but 
the general tendency is to exercise econ- 
omy. There is a continued demand for a 
more efficient lamp for incandescent light- 
ing, with good prospects for substantial im- 
provement. The Nernst lamp, in economy 
and quality, is full of promise. Incan- 
descent lamps, with filaments similar in 
shape to the carbon filament but of different 
materials or coated by them, such as the 
osmium lamp, afford a direction along which 
improvement is probable. 

“Any lamp which will enable more and 
better light to be produced without material 


increase of cost, would be a great benefit 


alike to the customer and the supplying 
companies. It does not necessarily follow 
that their revenues will be reduced. Users 
become accustomed to a certain expenditure 
and usually prefer to take advantage of re- 
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ductions in. price by using more tight in 
preference tə reducing bills. No method of 
supplying power for mechanical purposes 
has been found so successful, convenient or 
cheap as the electric motor supplied from a 
central station; the electric elevator giving 
perfect access to all parts of the building 
and the small shop motor increasing manu- 
facturing facilities and reducing physical 
effort of employés are examples. An electric 
elevator completes the equipment of a new 
building and moaernız s an old one; the shop 
motor relieves the workman of physical effort, 
enabling him to centre his attention to im- 
provement of production in quality as well 
as quantity. Instances recur in which an 
electric motor, costing less in operation than 
the wages of one unskilled workman, has 
increased the manufacturing capacity of a 
fair sized concern threefold. 

“The supply of light and power will doubt- 
less continue to be the most important ana 
remunerative features of central station 
service. Electric heating on a large scale is 
too expensive for general use, but there are 
a number of convenient small heating ap- 
pliances which can be used advantageously 
and with tne entire elimination of the fire 
nazard. While bringing but little revenue, 
the use of these conveniences often leads to 
larger developments.” 


Referring to the same problems, Mr. 
Louis A. Ferguson, general superintend- 
ent of the Chicago Edison Company and 
president of the Association of Edison Il- 
luminating Companies, writes: 


“In regard to the changes in the methods 
of handling electric light stations’ output, it 
seems to me that the policy of all large 
companies will be to follow the lines 
that have been laid down within the 
last three or four years advocating the 
abandonment of multiplicity of generat- 
ing stations in the large cities and 
the centralization of the power in one or 
two large plants located where sutticient 
water for condensing purposes may be had 
and adjacent to main lines of one or more 
coal railroads. This will undoubtedly neces- 
Sitate the location of the station being away 
from the centre of distribution. The power- 
house will then generate three-phase alter- 
nating current at a pressure of 6,000 volts 
or more, transmitting the current to sub- 
stations conveniently located around the 
city where the current will be converted in- 
to direct current for the densely populated 
sections, and in the scattered suburban dis- 
tricts to alternating current of the proper 
frequency for general distribution. 

“The only way to meet the opposition of 
other illuminants is to follow a liberal policy 
in the extension of the company’s system, 
and to branch out into all sections that will 
within a reasonable number of years show 
a fair return on the investment. Electricity 
has driven gas practically out of the busi- 
ness sections of large cities and is hardly to 
be considered a competitor in that portion 
of the city, but in the residence and outlying 
districts it will be necessary for the electric 
lighting companies, in order to increase their 
business to any large extent and cover the 
same field as is covered by the gas compan- 
ies, to find a more economical lamp than is 
at present on the market. The success, 
therefore, of high-economy lamps, such as the 
Nernst lamp, is most devoutly wished for 


by the electric companies, for with it the 


electric companies will be able to meet the 
gas companies in the outlying sections as 
well as in the densely populated portion of 
the cities. 

“In several of the large cities central sta- 
tion companies have been very successful in 
preventing the instalation of isolated plants, 
and also in removing isolated plants which 
have been in operation for some time. This 
can only be done by the most vigorous inves- 
tigation of the true expenses of the operation 
of the isolated plants and showing to the 
prospective purchaser of isolated plants the 
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necessity for including in his estimate of ex- 
penses the matters of interest and deprecia- 
tion on a conservative basis. To meet this 
competition it is also necessary to make 
what might be considered by some very low 
prices, but it is the policy which will ulti- 
mately bring success to the central station 
companies and lessen the danger of compe- 
tition,as isolated plants, when once installed, 
are liable to grow in a short time to become 
embryo central stations. 

“In small cities, and possibly in the subur- 
ban districts of large cities, the utilization 
of the exhaust steam from non-condensing 
plants for the purpose of heating water for 
general circulation in the residence district 
for heating purposes will increase the in- 
come of central stations without any ma- 
terial increase in cost, provided the exten- 
sions of the mains are conservatively made. 

“Central stations should be laid out wher- 
ever possible so as to generate only one class 
of output and to avoid the policy which has 
been pursued in the past of-installing three 
or four different systems for as many differ- 
ent classes of service. 

“The development of the series alternating 
arc lamp will greatly benefit central station 
companies, and there is at the present time 
a strong demand for thoroughly efficient 
and successfully operated series alternating 
arc lamp systems for 100 lamps or more to 
be operated directly from the main generator 
in large alternating-current stations. 

“I do not feel alarmed about the reduction 
of income by the use of the extremely high- 
economy lamps, which I have mentioned be- 
fore, for the reason that with their advent 
will come an enormous increase in the com- 
panies’ output which certainly ought to more 
than compensate any loss of income from 
existing customers. With the consumption 
of energy per candle-power reduccd to one- 
half or one-third of what it is at present the 
lighting companies, with proper rates, 
should be able to put the gas companies to 
rout in almost any territory.” 


These two communications speak for 
themselves, and require no comment. 
They are the utterances of men who thor- 
oughly know their ground, and they are 
both marked by an encouraging sugges- 
tiveness. The electric lighting industry 
was never on a better basis, and it never 
had a brighter future than it now enjoys. 


THE BUREAU OF STANDARDS. 


It is hoped that in a short time the 
new Bureau of Standards, at Washing- 
ton, will be in full operation and ready to 
render its almost invaluable aid to the 
technical manufacturing industries of this 
country. It is urgent, however, that a 
campaign of education be conducted in 


connection with the bureau itself, so that 
the general mass of people may under- 
stand its importance and avail themselves 
of its benefits. Perhaps much of the suc- 
cess of that superb institution, the Reichs- 
anstalt, has been due to the way in which 
German manufacturers have used it. It 
is little less than a national reproach that 
we should have been compelled to send to 
Germany for manufacturing standards for 
use in electrical work in the United 
States, and it is greatly to the credit of 
the German Government that we were able 
to obtain them there. But this condition 
of things will soon be removed and our 
own national Bureau of Standards will be 
able to supply what can only be called a 
long-felt want. 
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Science 
Brevities 


The Stassano Electrometallurgical Proc- 
ess—This process aims at replacing the 
heat of combustion of the coal in the or- 
dinary metallurgy of iron by the electric 
arc, and should be particularly advan- 
tageous in countries where fuel is costly 
and water power cheap. It is described 
by E. Fumero in L’Elettricita and ab- 
stracted in a British magazine. The 
roasted and powdered ore is first of all 
passed through a magnetic separator in 
order to prepare a material rich in iron. 
This is then analyzed, and the amount of 
carbon required for its reduction calcu- 
lated. The mineral is then mixed with the 
necessary amount of powdered wood char- 
coal and tar, whose percentage of carbon 
is known, and a slag-forming material, 
and made into briquettes. These are then 
introduced into the electric furnace. The 
chemical reaction is at first very lively, 
but becomes quieter after a time, and the 
amount of heat necessary continually de- 
creases. A furnace of 150 horse-power 
yields in one and one-half to one and 
three-quarter hours nearly thirty kilo- 
grammes of wrought iron. By varying 
the amount of carbon added according to 
the previously made analysis, it is possi- 
ble to prepare a cast iron with a certain 
fixed percentage of carbon. The author 
calculates the cost of the power necessary, 
and also of the iron obtained per ton, and 
comes to the result that the method is 
particularly applicable where water power 
is to be had. The plant at present work- 
ing is at Darfo (province of Brescia), and 
uses a fall of thirty metres and five cubic 
metres water per second. 

Mathematical Investigation of the in- 
terior Tensions of a Polarized Fluid — 
Maxwell’s theory, which attributes elec- 
tric and magnetic phenomena to tensions 
and pressures in the medium that forms 
the seat of electric and magnetic energy, 
has long been a subject for criticism. In 
the Nuovo Cimento, Signor Luigi Giu- 
ganino now advances certain considera- 
tions arising from a mathematical in- 
vestigation of the tensions in the interior 
of a fluid polarized magnetically or dielec- 
trically. This article is abstracted in 
Nature. The author finds, among other 


results, that if the polarized body is com- 


pressible and behaves like a fluid body, 
and only carries induced charges, ‘it is 
impossible to find a system of elastic 
‘stresses equivalent to the given polariza- 
tion. If, however, the polarized body is 
considered to be an imperfect fluid, either 
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there exist an infinite number of systems 
of tensions and pressures equivalent to 
the polarization, or no such system exists. 
The expression for these tensions and 
pressures does not, however, reduce to 
Maxwell’s and MHelmholtz’s formula. 
Signor Giuganino further advances the 
view that the elastic constant of the fluid 
when polarized assumes different values 
along and perpendicular to the lines of 
force, and that herein lies the explanation 
of Kerr’s phenomenon. 

- Automatic Field Regulator—In a recent 
paper published on the Continent, which 
is digested in a British contemporary, Mr. 
B. Krausse describes an automatic field 
regulator for shunt-wound dynamos. The 
arrangement consists of a toothed wheel 
connected to the switch arm of the regu- 
lating rheostat, and over this wheel are 
arranged two oppositely turned feed pawls 
mounted below a balance beam at equal dis- 
tances from and on opposite sides of the 
fulcrum, the balance beam bearing detents 
for locking the feed pawls, so that when 
the balance beam is horizontal both pawls 
will be held out of engagement with the 
toothed wheel. The balance beam is act- 
uated by the damped core of a solenoid 
connected, for example, as a shunt to the 
dynamo terminals, so that, when the core 
sinks, one pawl will be released and will 
engage with the toothed wheel, and 
when the core rises, the other -pole 
will be released and engaged with the 
toothed wheel. Between the feed pawls, 
which are drawn together by a spiral 
spring, a lever oscillates, driven by 
a connecting rod and crank from a 
small flywheel and having a projection for 
alternately tripping a second pair of de- 
tent levers, also holding the feed pawls. 
By this means, when the pressure rises, 
one pawl will be released, and will swing 
into contact with and be actuated by the 
oscillating lever so as to turn the toothed 
wheel and rheostat arm in one direction, 
and when the pressure falls the rheostat 
arm will be turned in the other direction 
in a similar manner by the other pawl. 


Distribution of Potential in Short-Cir- 
cuited Three-Phase Generators—In Sci- 
ence Abstracts a valuable paper on this 
subject by Mr. E. Rosenberg is abstracted 
as follows: When a single-phase alter- 
nator is short-circuited, the electro-motive 
force in any section of the armature wind- 
ing is balanced by the fall of potential 
along the same section. In the case of 
star-connected three-phase generators, 
this statement does not hold good. Ex- 
periment shows that there may then be a 
considerable potential difference between 
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the neutral point of the winding and the 
short-circuiting conductor, and that if 
these two be connected by a stout conduc- 
tor (an ammeter being included in the cir- 
cuit), a considerable current will flow 
through this conductor. .Curves obtained 
with several different machines are giyen 
which exhibit this effect very clearly. The 
explanation is to be found in the presence 
of a third harmonic in the electra-motive- 
force wave. The author describes a nym- 
ber of experiments, all. of. which go. to 
prove the fact that the frequency of the 
current obtained in the conductor con- 
necting the neutral point with the short- 
circuiting conductor is three times the fre- 
quency of the current in each phase. A 
detailed graphical discussion of the effect 
is given. In the directions issued to fitters 
it is frequently stated that when running 
the machine on short-circuit, in order to 
heat up the coils before a test under load, 
the rise in temperature may be estimated 
by placing the hand in ‘tontact with! the 
coil, and that there is no danger in doing 
this. The author points. out that in the 
case of many three-phase machines such a 
procedure might be attended with danger 
to life. | . | 
Effect of illumination Upon Metallic 
Surfaces—When a metallic plate is illumi- 
nated by ultra-violet light it easily loses 
a negative charge, but this loss is not main- 
tained at the same rate on prolonging the 
illumination while maintaining the poten- 
tial. The discharging power of the ultra- 
violet rays seems to exhaust itself. After 
a prolonged exposure the plate is no longer 
sensitive, and requires keeping in the dark 
for some time before showing any photo- 
electric effect; or the action can be re- 
stored by renewing the surface, as is done 
easily in the case of amalgamated zine by 
simply wiping it. M. Buisson, who has 
paid special attention to this matter, 
notices that it is connected with other 
physical properties of metals, notably the 
difference of potential established on con- 
tact. The results of M. Buisson’s work 


have been published in the Journal de 
Physique and abstracted by the London 
Electrician. The illuminated metal be- 
comes more strongly negative. But, 
again, this modification is not permanent, 
and it rapidly disappears in the dark. 
The effect is independent of the gas sur- 
rounding the metals. Various photo- 
graphic facts also show analogies, notably 
the fact that an exposed plate can not be 
developed after long storage in the dark. 
The modification of metallic surfaces only 
affects an extremely thin surface layer, 
and exerts no influence upon optical polar- 
ization. It is due, according to the 
author’s opinion, to condensed or occluded 


gas or vapor. 
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The Narragansett Electric Lighting 
Company’s System. 


A Description of the Great Installation which Lights and Furnishes Motive Power for Half of the 


HE STATE of Rhode Island con- 
T sists of an irregular rectangle and 
an extension, formed by a group of 
islands and a peninsula, divided from the 
main body of the state by the waters of 
the Narragansett Bay. At the head of this 
bay and on the western side of it is sit- 
uated. the city of Providence, having a 
population. of approximately . 200,000 
people and forming the centre of a group 


State of Rhode Island. 


voltage multiple lamps in the world in 


operation, this fine installation possesses 
extraordinary interest on many accounts. 
While the company was one of the first 
in the field of electric lighting in the 
United States its equipment to-day is 
one of the most modern, and its meth- 
ods of operation are such as to de- 
serve extended description and to enlist 
deep interest. 
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now being installed for the distribution of 
power to the company’s substations. The 
lighting network in the city proper is 
fed from a storage battery substation, 
while all of the power used is generated 
in the single water-front station in South 
street. 
THE GENERATING STATION. 

The generating station consists of a 

group of buildings situated on the imme- 


Fic. 1.—A PORTION oF TBE MAIN ENGINE ROOM or THE NARRAGANSETT ELECTRIC LIGHTING COMPANY’S STATION. 


of towns and villages comprising a total 
population of about 300,000. In the city 
of Providence, on the water-front and at a 
point conveniently situated with reference 
to the reception of supplies and nearness 


= to the centre of the business district, is 


located the central station of the Narra- 
gansett Electric Lighting Company, from 
which is supplied the major part of the 
lighting and motive power for the north- 
ern half of the state of Rhode Island. 


Comprising as it does both alternating 


and direct-current. systems of supply, and 
naving the largest installation of high- 


The lighting district covered by the 
mains from this installation and its sub- 
stations comprises an area of somewhat 
over 300 square miles. In general the 
method of distribution adopted is a three- 
wire, direct-current system for the por- 
tion of the city of Providence known as 
the Fire District, which is an irregular 
rectangle about six square miles in area; 
outside of this district single-phase alter- 
nating. current is distributed for lighting 
and small motors. In the Fire District 
there i 18 also a two-wire, : 500- volt motor cir- 
cuit, while a three-phase’ installation is 


diate water-front of the city and contain- 
ing, besides the apparatus for the genera- 
tion of electric energy, the workshops, sta- 
tion offices, engineering and drafting 
rooms and supply-storage departments of 
the company. Steam is generated by a 
battery of twelve Babcock & Wilcox water- 
tube boilers, of which six are of 400-horse- 
power and six of 250-horse-power rating. 
The city water, which is remarkably free 
from sediment and troublesome salts, is 
used for feed water, and a mixture of equal 
parts of West Virginia coal and anthra- 
cite dust is used as fuel. Firing is done 
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by hand and 160 pounds pressure is car- _ 


ried normally. The feed pumps are of 
the Worthington outside-packed plunger 
pattern. Exhaust from the air pumps is 
received in a heater of the “Gleaner” pat- 
tern, made by I. B. Davis, of Hartford, 
Ct., and the water passing. through this 
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All of the piping in the boiler room is 
of lap-welded steel, having welded flanges 
with rabbeted joints and cast-steel fittings. 

In all ten main engines are supplied 
with steam from this boiler plant. The 
engines are all of a horizontal cross-com- 
pound Corliss type and, though construct- 
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Fic. 2.—Two oF THE 550-VoLt Drrect-CURRENT UNITS. 


is heated almost to the boiling tempera- 
ture before cntering the Green economizer 
through which it passes on its way to the 


boilers. This economizer is provides with | 


an electric motor drive. 


The smoke header for the various boilers 


ed by different makers, follow a general 
standard design. Of these engines four of 
750 horse-power each were constructed by 


the International Power Company, of Prov- 
idence; three of the same power and two 


of 1,500 horse-power each by the Edw. P. 
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ing been the first in which this type of 
guvernor was applied to Corliss. engines. 
Each engine is equipped with a Monarch 
safety engine stop, which operates in case 
the engine passes its proper limit of speed, 
shutting off steam at the throttle valve. 
The seven smaller engines are fitted 
with direct-coupled air-pumps, while for 


the larger engine Blake twin independent ` 


vertical air-pumps are provided. The 
whole plant is operated condensing, the 
harbor water being used for this purpose. 
A gravity-feed oil system is used through- 
out the station, the oil being pumped to 
an overhead reservoir by a triple-throw 
pump direct-coupled to a small electric 
motor. Very high economy in oil con- 
sumption has been attained by this means. 

The steam plant as it stands is one, of 
high efficiency and reflects much credit 
upon its designer. 

Three of the Y50-horse-power engines 
are direct-coupled to General Electric 500- 
volt, direct-current generitors. -Phe two 
1,500-horse-power | 
through a countershaft to arc generators. 


The 1,800-horse-power engine is’ direct- 


coupled to a Westinghouse three-phase, 
60-cycle, 2,200-volt generator, while three 
of the 750-horse-power engines are direct- 
coupled with single-phase revolving arma- 


Fic. 3.—Grovur or T.-H. MACHINES CONVERTED TO ALTERNATORS FOR SERIES INCANDESCENT STREET LIGATING. 


consists of an underground brick flue and 
communicates with the base of a brick 
stack 260 feet high and having an internal 
flue diameter of 14 feet. The stack has 
a wide space between its inner and outer 
shells and in this space is constructed the 
ladder which gives access to its top. 


Allis Company, of Milwaukee, Wis., and- 
one of 1,800 horse-power by the Rice & 
Sargent Engine Company, of Providence, 
R. I. The engines are equipped with 
Rites inertia governors, made under ar- 
rangement with the inventor by the Narra- 
gansett company itself, this station hav- 


ture machines. Of these one is of General 
Electric make and two are of Westing- 
house make, the first two of them installed 
having. been thẹ first machines of this 


type made in the United States. The . 


type is that known as the flywheel alter- 
nator, in which the armature coils are car- 


engines are belted 
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Fic. 4.—THE COUNTERSHAFT UNDER TBE ARC Dynamo Room, NARRAGANSETT STATION. 


ried on the face of the revolving element 
and turn inside a stationary field ring. 
The arc light machines, of which a con- 
siderable number are used for series incan- 
descent street lighting, are grouped in a 
room to themselves (which also contains 
the: main switchboard) and comprise 
eighteen “Wood” 125-lighters and eighteen 
ring - armature Thomson - Houston ma- 
chines, each of 50 lights capacity. The 
Thomson-Houston machines are used ex- 
clusively for the incandescent street light- 
ing and several of them have been changed 
in a highly ingenious way to alternators 
of output considerably greater than they 


originally possessed as direct-current ma- 
chines. 

The series incandescent street lighting 
supplied from this station is done by 
lamps taking 6.6 amperes and provided 
with automatic film cutouts. Their fila- 
ments are comparatively coarse and it was 
therefore thought that they would exhibit 
no perceptible flicker, even at a very low 
frequency, if supplied with alternating 
current. The experiment was made of 
dividing the three-part winding on the 
armature of the Thomson-Houston ma- 
chine and leading out its terminals to 
collecting rings from which a current of 


16 cycles per second was withdrawn. Reg- 
ulation is accomplished, of course, by the 
field excitation, which is automatically 
governed. The experiment was entirely 
successful and it was found that the ma- 
chines could be carried to a-considerably 
higher capacity than they nad as original- 
ly designed. Each of these machines is 
provided with a spark discharge-gan across 
its armature circuit to take care of the 
sudden rise in voltage, sometimes follow- 
ing open-circuiting a line.: 

The switchboard, which is situated in 
the arc lighting room, is made in two 
stories and is mounted on a white mar- 


Fic, 5.—LArGE SINGLE-PHASE ALTERNATORS IN THE NARRAGANSETT COMPANY'S STATION, 
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bars at the station, a booster having a 
capacity of 100 volts and 1,500 amperes 
being included in this circuit. The 500- 
volt system of mains and feeders for power 
purposes is directly coupled to the same 
bus-bars, thus uniting at that point the 
lighting and power systems. The arrange- 
ment of end-cells and switches in the 
battery room is of the usual type, these 
switches being operated by motors con- 
trolled from the front of th distributing 
switchboard at the substation. The ac- 
companying illustrations exhibit the in- 
terior of the battery room and these 
switches. To this battery distribution is 
connected the equivalent of 60,000 incan- 
descent lamps of sixteen candle-power. A 
considerable use is made in Providence of 
eight-candle-power and small decorative 
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Fic. 7. -THE MAIN SWITCHBOARD IN THE NARRAGANSETT STATION. 


ble base. This board is of the sim- 
plest character, the larger part of the 
direct-current output of the station going 
to the storage battery substation about 
half a mile away. For the arc circuits 
Weston voltmeters are provided, while the 
remainder of the board is fitted with 
General Electric instruments and switches. 
The cables for the outgoing circuits of all 
kinds descend from this board into a 
vault, 55 by 9 feet in area and 12 feet 
deep, whence they go out in the conduits 
to the substation for distribution. 

THE STORAGE BATTERY SUBSTATION. 

The storage battery station is ‘situated 
near the business centre of Providence, 
2,400 feet from the main station switch- 
board, and consists of 292 cells of chlo- 
ride type, each having a normal charge 
rate of 840 amperes. 

To understand better the system of dis- 
tribution through this station reference 
will be made to the accompanying dia- 
gram which shows roughly the general 
plan of current supply. Incandescent 
lighting, in the Fire District, is accom- 
plished by direct-current 235-volt lamps, 
burning on a three-wire system having 470 
volts between the outside wires. The bat- 
tery is fed directly from the 550-volt bus- 


Fic. 8.—CoLLector Rings oN CONVERTED T.-H. ARC MACHINE. 
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lamps. No motor of more than one-half 
horse-power is connected with the three- 
wire lighting mains. Larger motors are 
operated from the 500-volt power circuit 
or, if they are located in the suburban dis- 
tricts, by single-phase alternating current. 
This will eventually be changed to three- 
phase when the installation now under 
erection is completed. 


LIGHTING AND MOTOR SERVICE IN PROVI- 
DENCE. 


As stated in the foregoing, lighting in 
the city of Providence proper is confined 
to direct-current open arcs, direct and al- 
ternating series incandescent street lights, 
private arc lamps burning on the 235-volt 
battery circuit, and incandescent lighting 
also fed from the latter source of supply. 
In all, in the city and outlying districts, 
there were connected on October 1, 1901, 
845 enclosed arc lamps on constant-poten- 
tial circuits, 2,065 open arcs on series 
service, 55,958 incandescent lamps fed 
from the battery mains, 73,828 lamps fed 
from the single-phase alternating current 
at 50 and 104 volts in the outlying dis- 
tricts, 3,518 35-candle-power series street 


lamps, 412 multiple arc lamps on alternat- 
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tions. The motor service was as follows: 


Alternating.............. 19 motors 178 horse-power. 

Direct, 285 volts........ 88‘ 45 ee 

Direct, 500 volts........ 729 “ 4,400 s 
Total........ L.. eena 781 motors 4,628 horse-power. 


An interesting type of lamp has been 
developed by the company for use in con- 
nection with the 235-volt battery circuit 
for private consumers. It consists of a 
double arc lamp of the enclosed type in 
which two arcs are maintained between 
two pairs of carbons. These arcs are in 
series with one another and the control 
mechanism. Each is independently oper- 
ated by its own clutch and regulating 
devices. The total over-all efficiency 
of this type of lamp is claimed to be as 
good as that of any enclosed arc !amp 
burning on 125-volt circuits, while the 
illumination obtained is remarkably good 
and well distributed. Large numbers of 
these lamps are in use in stores and else- 
where by private consumers. 

The are street lighting circuits are 
patrolled four times nightly by watchmen 
on the lookout for lamps out. The in- 
candescent street lighting circuits are also 
patrolled and immediate reports are made 
whenever £ circuit is discovered in trouble 
or a lamp burning badly. 

It is interesting to note in this con- 
nection that the service has been inter- 
rupted only once (for one hour) in the 
last seven years. In nineteen months past 
theie has been only one short-circuit on 


Fic. 10.—THe Arc Dynamo Room IN THE NARRAGANSETT STATION. 


ing current and 126 constant-current 
alternating enclosed are lamps fed from 
constant-current transformers of the Gen- 
eral Electric pattern installzd in substa- 


the battery system, which lasted nine min- 
utes and resulted only in putting out of 
service one comparatively small circuit of 
lights. | 
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THE UNDERGROUND DISTRIBUTION SYSTEM. 

Perhaps nowhere has a more elaborate 
and carefully worked out system of under- 
ground installation been laid than in 
Providence. The business centre of the 
city is situated at a very small elevation 
above high-tide level, and in some parts of 
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this several inches of concrete were plas- 
tered. The ordinary type of manhole, 
where this water-proofing is not necessary, 
has shelves made by laying alternating 
courses of brick with ends protruding 
inward for the reception of the cables. At 
every junction in the manholes and at 


Fie. 11.—TaHt ELECTRICALLY CONTROLLED END-CELL SWITCHES IN THE STORAGE 
BATTERY SUBSTATION. 


the city, where underground circuits were 
absolutely necessary, the conduits are ac- 
tually below the water level of Narragan- 
sett Bay. Under these circumstances con- 
ditions of the utmost difficulty were intro- 
duced into the work and its successful ac- 
complishment in the face of them is a 
subject for general congratulation. 

In all, about forty miles of street were 
opened for conduit, and in this was laid 
1,700,000 feet of vitrified clay duct. 
Of this amount 700,000 feet are in multi- 
ple duct, while a million feet are of the 


self-centring pattern of single duct. All of . 


the terra-cotta was made by the American 
Vitrified Conduit Company, New York. 

Upon this extensive system of conduits 
there are located 850 manholes, the stand- 
ard size of these being 7 by 7 feet square 
and 8 feet deep. The largest manhole, 
which is situated just in front of the 
battery substation, is 21 feet long, 81 
feet wide and 9 feet deep. The illustra- 
tions give a good idea of the method 
which was used in water-proofing these 
manholes and conduits where they were 
laid below the possible high-tide level. 
The general method consisted in building 
a twelve-inch brick wall to form the exterior 
of the conduit, the floor being reenforced 
by steel rails where it was liable to be 
subjected to the upward pressure of sur- 
rounding water. Upon this brick wall 
was laid a serving of heavy five-ply tar 
paper, put on with hot asphalt, and inside 
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and having an air-gap in the middle. 
Smaller fuses make use of composition 
metal of low fusing point. The greatest 
success has attended the installation of 
this variety of protection and no serious 
trouble has been encountered in the opera- 
tion of any of the lines in the underground 
system since its erection. It should not be 
forgotten in this connection that the small- 
est difference of potential employed be- 
tween conductors in these conduits is 235 
volts. 

The cables are of the lead-encased type 
throughout, stranded where the size is 
larger than No. 6 B. & S. gauge, and were 
made by the Okonite Company, in New 
York. A rigid specification for insula- 
tion has been insisted upon and the thick- 
ness of insulation employed is perhaps 
unusual. At any rate, the results ob- 
tained have fully warranted the practice 
adopted by the company’s engineers in 
using heavy insulation, as cable trouble 
has been entirely absent since the con- 
struction of the conduits. The company’s 
standards for insulation thickness are as 
follows: | 

For are lighting, yy inch; for low ten- 
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cross-over points fuses of large capacity are. 


introduced, the idea being to localize 
trouble due to a short-circuit should one 
occur, in the immediate neighborhood of 
the accident. Fuses up to a capacity of 
500 amperes at 500 volts are employed, 
these, like all the other fuses in this en- 


tire system, being of the D. & W. en-- 


closed type. The large fuses are made of 
aluminum encased in a non-silicious insu- 
lating powder contained in a fibre tube 


sion work (this includes everything, 500 
volts down), y; 2,000 to 6,000 volts, di- 
rect or alternating, ,4 inch ; 11,000 volts 
alternating, which is employed on the 
transmission line to the substations, s 
inch. 

Of the latter variety of line there are 
four miles underground and 800 feet of 
Okonite submarine cable is used on the 
11,000-volt line in crossing the Seekonk 
River. Other submarine cables cross the 
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Fria. 13.—SERVICE DISTRIBUTION BOXES IN A STREET MANHOLE. 


harbor to East Providence, these convey- 
ing the battery circuit. They are also of 
the same insulation, lead sheathed ‘and 
armored. 

STREET LIGHTING. 

Street lighting in the district covered 
by the company’s circuits is of three kinds: 
Nirect-current, open arc lighting in Provi- 
dence angl the immediate neighborhood, 
series alternating, constant-current, en- 
closed arc lighting in outlying districts 
fed frcm substations and series incandes- 


cent lighting over a large part of the total 
district. The figures for the various kinds 
of lamps employed in these services are 
given above. 

The standard fixture for the incandes- 
cent series lighting consists of a wrought- 
iron bracket about five feet long, of orna- 
mental design, carrying a glazed metal re- 
flector and a shield for the socket in which 
the lamp is placed. The lamps used are of 
General Electric Company’s make, giving 
35 candle-power when burned on 6.6-am- 
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pere current. The lamp is made with long 
copper terminals carrying between them 
the film cutout and arranged to be thrust 
into a porcelain receptacle having engag- 
ing strips which bind the copper terminals 
and complete the circuit through the 
lamp. The base of the lamp is made of 
porcelain of high insulation and all of 
the socket is concealed within the reflector 
where it is entirely protected from mois- 
ture and t e weather. The film cutout 
consists of a small piece of very thin silk 
tissue which separates the lamp terminals 
from one another. The fall of potential 
through the lamp is only about 22 volts, 
for which the silk film is a sufficient in- 
sulation. Should, however, the lamp fila- 
ment be ruptured, the whole potential of 
the circuit accumulates on the two sides 
of the film, instantly rupturing it, and 
closing the circuit past the lamp, which is 
thus effectually cut out. These incandes- 
cent street lights are burned under a con- 
tract calling for a maintenance of 32 can- 
dle-power. The lamps are of 35 candle- 
power and work at a normal efficiency of 
4 watts. When their output has fallen to 
a little above 32 candle-power they are 
renewed. The general results obtained 
with this variety of street lighting have 
been highly satisfactory, and it is note- 
worthy that despite strenuous efforts to 
introduce Welsbach street lamps the in- 
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candescent lamps have held their own and 
maintained their popularity with the pub- 
he. 

The open are lighting in Providence 
proper is done by double-carbon lamps 
hung from mast-arms approximately over 
the street intersections. Arc lighting in 
the suburban neighborhoods surrounding 
the substations is done by alternating-cur- 
rent enclosed lamps burning in series, and 
these have given excellent satisfaction. 


THE OUTLYING DISTRICTS. 


No less than ten towns in the vicinity of 
Providence are embraced in the general 
lighting distribution of the Narragansett 
company. The majority of this lighting 
is fed directly from the South street sta- 
tion by alternating-current lines having 
2,200-2,000 volts in the primary system 
and 50 or 104 volts on the secondary. 
The total number of lamps connected on 
this network is equivalent of 73,828 16- 
candle-power lamps. In connection with 
this general distribution there are two sub- 
stations, located respectively at Warren 
and Warwick. Each of these is about ten 
miles from the power station and is sup- 
plied at present by a single-phase circuit 
working at 11,000 volts. The Warren 
line goes for two miles from the station 
in lead-covered cable in the conduit, then 
for 800 feet under the Seekonk River in 
submarine cables and for about eight 
miles on poles. For the overhead line 
weather-proof insulation is used, with 
high-test, deep-groove insulators, which 
are carefully tested before being placed 
in position on the line. The line to War- 
wick station goes in the conduits two 
miles underground and for the rest of the 
way on poles. 

At the Warren station there are located 
three 75-kilowatt, 10,000 to 2,200-volt 
transformers, at present working in 
parallel on the single-phase system. These 
transformers will be distributed on the 
phases of the three-phase system which is 
now in course of installation. The other 
substation has a similar arrangement of 
three 150-kilowatt transformers. At War- 
ren there are in addition three 100-light, 
6.6-ampere, constant-current transform- 
ers and regulators of the General Elec- 
tric type, for supplying arc lights, and at 
the Warwick station there are four such 
equipments. 

OPERATION. 


The entire output of the company is 
sold to its consumers on the meter basis, 


except that the etreet lighting contracts . 


are taken on the usual yearly basis of 
payment. General Electric meters are in 
use on the direct-current circuits, while 
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meters of the Westinghouse and Fort 
Wayne pattern are used on the alternat- 
ing service. All these meters are mounted 
in glass cases, allowing their working parts 
to be seen. Consumers are charged a flat 


Fig. 15.—ONE OF THE MAIN TYE-BOXES IN A 
STREET MANHOLE. 
rate per kilowatt-hour with discounts ac- 
cording to the amount of current used. 
Lamps are renewed free of charge upon 
presentation of blackened or burned-out 
lamps at the company’s office. It is pro- 
posed in the future to carry on a sys- 
tematic canvass of the circuits with a view 
to replacing bad lamps as quickly as pos- 
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Fra. 16.—ConpvuitT CONSTRUCTION IN DORRANCE 
STKEET, PROVIDENCE. 


sible without waiting for the customers 
to bring them in. 

The general policy of the company has 
been to maintain its service in the most 
efficient condition possible and to hamper 
its custemers as little as possible with reg- 


ulations or differentiation of charge 
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which would be incomprehensible to the 
majority of them. For this reason there 
has been no attempt to introduce any 
maximum-demand or stated-hour use sys- 
tem of charge; it has been attempted to 
put the service on the same basis that the 
water supply service is on—current always 
available at the same price whenever it is 


wanted. To this liberal policy, no less 
than to the excellent engineering features 
of the installation, may be ascribed the 
excellent financial success which has at- 
tended the operation of the company. The 
Narragansett Electric Lighting Company 
was incorporated in ite present form in 
1884, with a capital of $150,000, which 
has grown to $3,000,000 since that time. 
It has at present over 500 stockholders, 
of whom nearly all are residents of Provi- 
dence, and to them it is paying a regular 
dividend of eight per cent per annum. 
The stock, which has a par value of 50, 
is quoted on local exchange at 95. The 
company has issued no bonds and owns 
its installation and properties in fee with- 
out encumbrance. The officers, under 
whose direction and management this ex- 
cellent result bas been obtained, are as 
follows: 

Harvey E. Wellman, president; Mars- 
den J. Perry, vice-president and general 
manager; D. A. Pierce, treasurer ; Walter 
I. Barnes, general superintendent; Will- 
iam C. Woodward, electrical engineer; 
F. N. Bushnell, mechanical engineer. 

Perhaps most of the succese of the com- 
pany, both in its financial and engineering 
work, has been due to the energetic and 
brilliant management of Mr. Perry, who 
has largely built up this fine property by 
his personal efforts. 
<> 
American Trade with China.’ 


The official statistics of the Chinese 
Government show the total imports from 
the United States in 1900, the latest year 
for which reports have been received, at 
16,724,000 haikwan taels, or $11,757,000. 
This, however, does not include all of 
the United States merchandise entering 


China, since the exports from the United 
States to Hong Kong are equal to about 
one-half of those exported direct to China, 
and presumably a very large proportion 
of the exports to Hong Kong is destined 
ultimately for the Chinese markets. Dur- 
ing the early years of the decade ending 
with 1900 exports to Hong Kong were 
larger than those to China direct, but 
the Chinese ports have been steadily 
gaining upon Hong Kong, and in the 
fiscal year 1900 the shipments from the 
United States to ports of China were 
nearly double the amount of shipments to 
Hong Kong, being for China $15,259,167, 
and to Hong Kong $8,485,978. It ap- 
pears, therefore, that the total value of 
goods entering China from the United 
States is now about $24,000,000 annually, 
while our imports in 1900 from China and 
Hong Kong combined amount to $28,153,- 
193, of which $26,896,926 was from 
China and $1,256,267 from Hong Kong. 
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Electric Driving of Machine Tools. 

At the Naval Construction Works, in 
England, the installation of electrically 
driven machine tools is very complete. 
The power station consists of five generat- 
ing sets, the total horse-power being 1,250, 
and the electrical capacity 750 kilowatts, 
but in the engineering and gun-mounting 
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ing 45 horse-power, operating plate-bend- 
ing rolls 30 feet long to take in armor 
deck-plates, while there are several cases 
of from 30 to 20-horse-power motors. 
Many of the motors drive their machine 
tools by belting, with belt-striking gear for 
reversing. Some of the punching and 
shearing machines, however, are driven by 


Fig. 17.—METHOD OF WATER-PROOFING CONDUIT TRENCH, WHERE Larp BELOow Hiaag-Tipg LEVEL. 


department the power plant is of 2,500 
horse-power and 1,500 kilowatts capacity, 
and electrical connection is established be- 
tween the two departments. These sta- 
tions are utilized both for power and light- 
ing purposes, the voltage of the direct cur- 
rent being 210, with 3,570 amperes, in the 
shipyard department and 7,150 amperes 
in the engineering works. As to the econ- 
omy of the electrical system, the coal con- 
sumption over a given period of average 
working conditions is only one-third what 
it was for steam driving, but the interest 
and depreciation of the electrical equip- 
ment must be taken into consideration. 
This, however, is not likely to equal the 


coal economy, while there is the additional 


advantage of direct control over the mo- 
tors. 

Where the tools are conveniently sit- 
uated for driving from shafting—as a rule 
where belt drive was formerly adopted— 
the shaft has been retained and a large 
electric motor conveniently placed for run- 
ning it. This secures any advantage from 
stored-up power in the pulleys to assist 
in starting drills and cutting tools general- 
ly, while at the same time a less power of 
motor is possible, since all the machines 
are not likely to be simultaneously doing 
their maximum duty. In the machine 
shed, however, the majority of the tools 
have independent motors, the largest be- 
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chine tools to be reduced to the required 
rate of rotation. Motors of three horse- 
power, which are used for drilling, coun- 
tersinking, joiner’s saws, etc., are run at 
850 revolutions. The two-horse-power 
motors, of which there are three or four, 
run at 1,200 revolutions per minute, two 
one and one-half-horse-power motors make 
1,100 revolutions per minute, while several 
one-horse-power motors, used for grinding, 
for saws and for several portable tools, 
make 1,300 revolutions per minute. 


; < 
Electrical Tramway and Lighting 
in Guayaquil. 


Mr. Perry M. De Leon, United States 
Consul-General at Guayaquil, sends the 
information that the municipal council of 
Guayaquil has recently granted to a syndi- 
cate a charter authorizing the construction 
of an electrical tramway system in that 
city of some 50,000 inhabitants. The 
charter permits the use of any of the 
streets of the city and provides for the 
construction of a new race course, in- 
cluding a bicycle track, in the suburbs of 
the town. It also grants the use of elec- 
tricity for lighting and power. 

The concession runs for 35 years, at the 
end of which time the tram and race course 
will revert to the city without compensa- 
tion. 


~ 
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spur gearing, the pinion on the motor 
spindle being of soft material, to deaden 
the shock and reduce the vibration. In 
such cases the motor is itself reversible. 
In a few instances, for large mangle rolls, 
angle shears and angle beveling machine, 
a chain belt covered by a gear case is used. 

As to the speed of the motors, all above 
five horse-power run at 600 revolutions 
per minute, the interposition of belt pul- 
leys enabling the speed of the various ma- 


At present, Guayaquil has a very poor 
mule-car system, despite which dividends 
have been superb—25 per cent annually 
for a number of years past. 
= The principal streets of the city are lit 
by gas of an inferior quality—some sec- 
tions by kerosene lamps. 

The mule-car system will probably be 
bought out and absorbed by the new com- 
pany, which is now seeking capital in the 
United States. The matter is worth the 
attention of those interested in this line 
of business. 
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Electric Haulage on Canals. 


In a communication to the Soviété 
Belge d’Electriciens some numerical data 
are furnished by Mr. L. Gerard relating 
to the various systems of electric traction 
on canals, calc: latirg the efficiency as the 
ratio of power actually developed in the 
tow rope to the electrical power applied. 
As the result of trials, the Kottgen rack 
system, on the Finow Canal, showed a 
maximum efficiency of 0.704 when towing 
a 100-ton barge at two and one-third 
miles an hour. The tractor worked up to 
20 electric horse-power at most, with an 
electric horse-power when running light 
at four and two-thirds miles an hour. 
The Denéfle tricycle (old form), on the 
Aire and Deule, gave an efficiency of 
0.414 when towing a barge of 293 tons 
at one and three-quarters miles an hour, 
with a maximum power of 19.2 electric 
horse-power. Running light at two and 
one-third miles an hour, the tricycle took 
4.17 electric horsc-power. A new pattern 
of the tricycle gave an efficiency of 0.44 
with the same load at one and two-thirds 
miles an hour. The Gerard tractor gave 
0.534 at two and one-quarter miles, tow- 
ing two 70-ion barges, and took 5.5 horse- 
power at two and three-quarters miles 
empty. Figures are given relating to the 
power absorbed by road friction. The 
Gerard screw-propeller system gave an efti- 
ciency of 0.322 at about two miles an 
hour, the screw making 375 revolutions 
per minute when towing two 70-ton 
barges, taking 5.4 horse-power at 5.1 miles 
an hour empty. This result is compared 
with steam practice, for which a maxi- 
mum efficiency of 0.294 is given. Com- 
menting on these figures, the author points 
out that the cost of maintenance of the 
banks and of the tractors will, in many 
cases, more than outweigh the low eff- 
ciency of the electric towage system, while 


in addition the banks are often unfit to 
bear the weight of the tractors. Where 
these considerations do not hold, the rack 
system is the best, except for low speeds and 
roads, which are best handled by tractors 
without rails. The effect on the section of 
the canal and the strong influence of the 
current along it are next dealt with, and 
the very important question of the state 
of the towpath is considered in detail. 
The author shows that the loss due to 
rolling friction may amount to 35 per 
cent. By comparing figures obtained with 
animal haulage with those of electrical 
haulage, an increase of over 42 per cent 
in the voyages annually made by a barge 
is shown in favor of the latter. In con- 
clusion, the author emphasises the advan- 
tages gained by the electrical distribution 
of energy along the line of the canal for 
lighting, pumping, dredging and motive 
power in g 
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Electric Light for Fog. 


A good deal has been heard during the 
conduct of the recent English naval 
manceuvres of fog, says the Mechanical 
Engineer. Overtaken by this terror to 
all sailors, powerful electric lights were 
shown over the sternyof each vessel, and, 
by means of these, each craft was enabled 
to anchor directly in line. The success of 
this manœuvre has called forth the sug- 
gestion that ocean liners when in narrow 
waters should carry over their bows, and 
well down near the water, a powerful elec- 
tric light, which might serve to apprise 
smaller craft of the proximate approach 
of the liner. 


Report of Electrical Committee Ap- 
pointed by London Chamber of 
Commerce. 


A committee of experts appointed by 
the London Chamber of Commerce has 
recently had under consideration the sub- 
ject of large power stations for the dis- 
tribution of electric energy in bulk over 
wide areas. As a result of its investiga- 
tions, the committee recommends that in 
such schemes the voltage permissible in 
the mains should be at least 20,000 volts, 
if precautions are taken similar to those 
found successful in other countries. It 
thinks there should be no limit to the 
power transmitted through any main, pro- 
vided there is a duplicate in all cases, and 
that when the power exceeds 2,000 kilo- 
watts the Board of Trade should always 
have records. It further recommends that 
more elasticity should be permitted in con- 
nection with conductors, especially of the 
overhead type. It is pointed out that the 
regulations for these are prohibitive of 
their use, whereas in America and on the 
Continent high-voltage current wires have 
been allowed overhead for 10 years in cases 
analogous to the large schemes at present 
under contemplation; and the committee 
states that commercial development has 
been the result, and industries must profit 
by similar permission being given in this 
country where the conductor passes 
through a rural district. The wires are 
without insulation. As to underground 
cables, it is pointed out that where the 
conductors are interwoven into a single 
cable, and where the neutral point of the 
system is earthed, the use of the metal 
sheath in addition to the lead covering 


should be optional, provided suitable 
mechanical protection is provided. The 
committee, too, considers that promoters 
should be permitted to place transformers 
up to the high voltages indicated on con- 
sumer’s premises in substations of suita- 
ble design, and that there should be no 
limit to the power of such stations. 
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Propesed Tunnel Between Scotiand 
and Ireland. 


An interesting paper was read before 
the railways section at the International 
Engineering Congress, at Glasgow, on the 
proposed tunnel between Scotland and 
Ireland. Mr. James Barton, member of 
council, Inst. C. E., the author, dealt 
with the subject in a very thorough 
manner. Referring to the water question, 
he gave his reasons for believing that it is 
not likely to be a very serious difficulty. 
In the first place, in the case of both the 
Severn and the Mersey tunnels, no large 
water leakage was encountered under the 
sea, the great Severn leak being fresh 
water and a quarter of a mile from the 
sea. This view is confirmed in the case 
of a tunnel driven for some distance under 
the River Forth by Sir Benjamin Baker, 
giving good ground for believing that the 
sea bed under the Irish Channel, which 
is generally covered by a slimy ooze, has 
throughout the ages during whish ib has 
been undisturbed gradually sealed all in- 
terstices, so that excavation sulticiently 
low may be expected to be fairly dry. 
Moreover, the water dilficulty of the Sev- 
ern Tunnel occurred in limestone strata 
of the coal measures, where fissures and 
underground channels are not uncommon , 
no such rocks are, ın the opinion of Pro- 
fessor Hull and others, to be found in the 
irish Channel. ‘The working of the tun- 
nel and the line from Stranraer to Belfast 
is proposed to be by electric motors, from 
two installations, one near the main shaft 
at each side of the channel. There seems 
no reason to doubt, says the author, that 
trains can be run regularly at a speed of 
60 to 70 miles per hour through the tun- 
nel, so that the tıme occupied 1m passing 
through it would be about half an hour, 
and the whole distance from Stranraer to 
Belfast, being without intermediate stops, 
could be dene regularly under the hour. 
‘he ventilation of a tunnel after comple- 
tion is, by the use of electric power, made 
comparatively easy. ‘The products of coal 
combustion are the difticulty in all ordi- 
nary tunnels. Fans to send in a current at 
one end and draw it out at the other 
would set up a constant current 1n one 
direction, and probably be quite sufficient. 
A point worthy of notice which the author 
makes toward the end of his paper is that 
the provision of power for drilling the 
rock, as well as moving the wagons of ma- 
terial during construction, would probably 
best be attained from electric motors, and 
there seems little doubt that through the 
marls on the Irish side, and sandstone, if 
not through the silurian rocks, large ex- 
cavating drills to form the whole heading, 
eight feet or nine feet in diameter, in one 
operation, may be constructed capable 
of doing even more rapid work than by 
the use of explosives. | 
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The Electric Lighting Industry of the 
United States. 
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Some Hitherto Unpublished Facts and Figures Regarding One of the Most Important Applications 


HE QUESTION has often been 
T asked, “How much is represented 
by the electric lighting industry, 
and how does this industry compare with 
other large directions of endeavor in capi- 
tal invested, people employed, dividends 
earned, and general importance as a 
branch of the commercial activity of the 
country ?” 

In endeavoring to give an answer to this 
complex question it has been necessary to 
make a careful study of the data obtain- 
able from all directions and to compile, 
as accurately as the circumstances permit, 
a table setting forth the features of the 
electric lighting industry which are of the 
most importance—the number of plants, 
their situation geographically, and the 
amount of invested capital represented by 
these undertakings. The table shown on 
this page represents the maximum of in- 
formation obtainable in this direction to- 
day, and is complete up to September 1, 
1901. On account of the impossibility 
of obtaining information regarding cer- 
tain features, however, it may be said that 
the figures given are below the actual 
facts, both as regards the number of sta- 
tions and the total of invested capital. It 
is believed that the number of stations 


given is very nearly correct, while it is 
possible that the figures for capital in- 
vested are as much as ten per cent low. 
The reason of this is that it has not been 
possible to obtain reports from all the 
stations in the United States concerning 
the amount of their outstanding securities. 


In counting the number of stations - 


isolated plants of all sorts were absolutely 
neglected, and the stations given in the 
total, 2,842 in number, represent only 
those actually doing business in public 
electricity supply in the United States. 
Under “capital” in the table the sums 
given include the outstanding stocks and 
bonds of the various corporations. While 
a total of more than $667,000,000 
is shown, of course no one familiar with 


of Electrical Engineering. 


Table of the Electric Lighting ln- 
dustry in the United States. 


State. Stations. Capital. 
Alabama .......... 23 $2,372,500 
Arizona ........... 9 836,50U 
Arkansas .......26. 28 2,100,000 
California ......... 93 50,192,975 
Colorado .......... 45 19,705,000 
Connecticut ........ 39 21,384,000 
Delaware .......... 7 449,000 
District of Columbia. 2 2,000,000 
Florida Maree ae ree aa 17 1,073,000 
Georgis ss isatia bas 37 2,132,000 
Idaho ..........05. 12 275,000 
Illinois ............ 258 30,156,550 
Indiana 265 nc00 ties 134 11,525,507 
Indian Territory.... 4 73,500 
TOWA sir cence vases 146 7,496,200 
Kansas 6 644254 cence 53 2,947,500 
Kentucky .......... 43 6,172,800 
Louisiana .......... 15 2,209,400 
Maine ..0tewoex cats 47 5,113,100 
Maryland .......... 28 3,700,500 
Massachusetts ...... 101 45,375,000 
Michigan .......... 147 10,558,745 
Minnesota ......... 104 7,884,150 
Mississippi ........ 20 1,879,000 
Missouri ........... 103 29,472,020 
Montana .......... 21 2,209,400 
Nebraska .......... 32 2,480,900 
Nevada sr ecissersss 4 360,000 
New Hampshire..... 40 4,632,015 
New Jersey......... 62 64,429,000 
New Mexico........ 5 255,000 
New York.......... 204 102,056,000 
North Carolina...... 33 2,305,200 
North Dakota....... 11 542,000 
ODIO 2 5245-38 renour 188 21,879,700 
Oklahoma ......... 6 395,000 
Oregon .........0.. 31 5,164,950 
Pennsylvania ....... 228 110,008,000 
Rhode Island....... 12 4,708,000 
South Carolina..... 19 5,106,000 
South Dakota....... 20 804,000 
‘Tennessee .......... 40 2,033,300 
TGXGs .anceas seers 97 3,968,400 
CABS E 8 23,106,000 
Vermont .......... 37 1,500,300 
Virginia ........... 40 9,906,500 
Washington ........ 38 12,962,300 
West Virginia....... 33 ` 1,711,300 
Wisconsin .......... 93 22,685,600 
Wyoming .......... 9. 927,000 
United States...... 2,842 $668,830,312 


the field of electrical enterprise in this 
country will assume that this represents 
the actual sum in cash expended in the 
equipment of the stations. It is probable, 
however, that the total amount of. cash 
money actually expended in the construc- 
tion of electric light plants as represented 
in this table is between three hundred and 
four hundred million dollars. 

No accurate figures have been obtainable 
as to the number of people employed or the 
salaries paid, nor is it possible to obtain 
any figures from a sullicient number of 
stations concerning their carning capacity 
to make the tabulation of these results of 
any importance. 

A study of the table discovers some very 
curious conditions. The largest number of 
separate electric light stations in any 
state is found in Illinois, while the largest 
capital invested is in Pennsylvania, which 
also possesses the second largest number 
of stations. Where consolidation has been 
active the number of stations is compara- 
tively small with reference to the total 
capitalization. For example, California, 
with only ninety-three stations, shows a 
capitalization of nearly two and one-half 
times as much as Ohio, with 188 stations or 
over twice as many. Probably this is 
due in some measure to over-capitalization 
in the western state, and also to the fact 
that companies there control larger terri- 
tory and by the liberal use of power trans- 
mission make one station serve a consid- 
erable area. In certain regions, again, it 
is noticeable that capitalization is evident- 
ly held within close bounds, as in the Dis- 
trict of Cclumbia, where the capitaliza- 
tion is reported as only $2,000,000 for the 
fine electric lighting plants of the national 
capital. 

The table represents the fruit of no in- 
considerable work and is believed to be as 
accurate as any that can be produced in 
the present condition of the industry in 
this country. One fact is sufficiently evi- 


.dent, however, from it, and that is that 


electric lighting ranks among the fore- 
most industries of the country in the 
amount of capital employed and its gen- 
eral importance as a department of indus- 
trial endeavor. 
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In determining the temperature, ther- 
mometers were applied to the outside 
surfaces of the armature, as was done 
in testing the first three alternators, 
and in addition to this the much more 
delicate and accurate method of determin- 
ing rise of temperature by increase in re- 
sistance of exploring cells placed in the 
ventilating slots of the armature core was 
adopted. The exploring coils were made 
of wire 0.0025 inch in diameter, which was 
furnished by a dealer in platinum wire. 
Our determination of the coefficient of 
resistance in rise of temperature, however, 
showed that the wire was not pure plati- 
num. The coefficient of these exploring 
coils was determined by measurements of 
resistance at various temperatures ranging 
from ten degrees centigrade to eighty- 
five degrees centigrade, while coils were 
immersed in an oil bath. A series 
of measurements was made beginning 
at eighty-five degrees centigrade and 
reducing the temperature to ten de- 
grees centigrade, from which point the 
temperature was again gradually raised to 
85 degrees centigrade. During these 
measurements, the oil was stirred and the 
results obtained were gratifying, the maxi- 
mum variation in the coefficient, as deter- 
mined by a number of successful measure- 
ments, being less than one per cent. 

The coefficients being thus determined, 
the lengths of the coils were so adjusted 
that an increase of 0.1 of an ohm in the 
resistance of a coil corresponded to a 
change of one degree centigrade in tem- 
perature. In determining the rise of tem- 
perature of the armature core, one of the 
exploring coils was located in the venti- 
lating slot nearest the top of the arma- 
ture, one in a slot about half-way between 
top and bottom, and one in the slot nearest 
the bottom of the armature. The explor- 
ing coils were wound on a thin piece of 
mica, about one inch in width, and three 
of these coils were placed about two inches 
apart and secured to a piece of fibre one 
inch in width and ten inches long. The 
coils were secured in place by a tape and 
the piece of fibre, with the taped coils, 
was inserted radially in the ventilating 
slots. Between the resistance coils and 


the iron of the armature core but one layer 


of linen tape intervened and the coils were 
thus brought into intimate contact with 
the iron and the armature. 

The purpose of this arrangement was to 
observe the differences in the temperature 
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of the armature core at several points 
along a radius, one of these points being 
located within an inch of the inner edges 
of the armature conductors, another being 
two inches nearer the vertical axis of the 
alternator, and a third four inches nearer 
the vertical axis of the alternator. 

Measurement of resistance of insula- 
tion by a Wheatstone bridge is of very 
little practical value as it varies be- 
tween wide limits, depending upon the 
temperature of the machine and the 
humidity of the air. The only im- 
portant and conclusive test of insula- 
tion resistance of armature and field 
winding is a test of the dielectric strength 
by subjecting the insulation to a potential 
considerably in excess of that which it is 
designed to withstand in service. It is 
better of course to use a relatively very 
high potential for a short time rather 
than a moderately high potential for a 
longer time to avoid injuring the insula- 
tion. In the factory, the insulation of 
each bar of the armature winding of the 
first ten alternators was tested by apply- 
ing 15,000 volts, alternating, for a period 
of one minute. The insulation of the 
completed armature as erected in the 
power-house was tested by applying 6,000 
volts, alternating, for a period of ten min- 
utes between the conductors and the iron 
core. Insulation of the field winding was 
tested by applying 2,000 volts, alternating, 
for a period of ten minutes. In all of these 
tests, the form of the potential wave dur- 
ing a half cycl? was approximately a 
sinusoid. . 

With respect to ability of the arma- 
ture winding to withstand the strains 
of magnetic attraction and repulsion 
caused by short-circuits, the winding of 
the new alternators proved less satis- 
factory than that of the first three 
machines. The magnetic force exerted 
momentarily by the enormous currents 
flowing through the armatures and ex- 
ternal circuits when a failure of cable 
insulation resulted in a short-circuit can 
be realized from the statement that lead- 
covered insulated conductors of 1,000,000 
centimetres section, weighing upward of 
four pounds per linear foot, have been 
thrown off from their supporting brack- 
ets to a distance of five or six feet, 
and in at least one instance a cable of this 
kind was thrown from the brackets on one 
side of the bridge between the power- 
house and the transformer-house with 
such force that a considerable length of it 
was caught by the projecting cable sup- 
ports on the opposite side of the bridge 
and did not fall to the floor. In this in- 
stance the cable was thrown a horizontal 
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distance of approximately five feet while 
falling not more than two and one-half 
feet. The strain upon the connectors and 
armature bars of these alternators where 
they project above and below the core is 
very great under conditions of short-cir- 
cuit such as these, and in a number of 
instances the armature bars of the new 
alternators have been sufficiently bent to 
damage the insulation. This difficulty 
has been overcome by inserting wooden 
spacing strips between the projecting 
ends of the armature bars. The point, is 
one of importance, and should not be 
overlooked in the design of large dyna- 
mos. The trouble is caused apparently 
by the excessive stray magnetic field 
when the machine is short-circuited. 
The stray field is less in the later ma- 
chines than in the first three alternators, 
but the armature bars are but half as 
thick—seven-thirty-seconds inch as com- 
pared with seven-sixteenths inch—and & 
greater tangential movement is therefore 
possible. 

I would ask you to carefully note that 
the changes introduced in the design and 
construction of the alternators 4 to 10 as 
compared with the first three alternators 
in no sense materially affect the commer- 
cial usefulness of the machines. Consid- 
ering the machines with reference to their 
money-earning power, there is little to 
choose between the first three alternators 
and their successors. The advantages of 
the latter may be summed up in the state- 
ment that their efficiency is about three- 
tenths of one per cent higher, that their 
regulation is somewhat closer, and that 
their limiting temperature under contin- 
uous full load is about fifteen degrees cen- 
tigrade lower. 

The armature insulation of none of the 
first three alternators has broken down in 
commercial service, and examination of 
the insulation of bars which has been in 
use since 1895 shows no apparent deterior- 
ation. It would seem safe to conclude, 
therefore, that a temperature rise of sixty 
centigrade degrees above surrounding air 
or absolute temperatures in continuous 
service ranging from eighty-five de 
grees centigrade to one hundred cen- 
tigrade degrees, acts very slowly, if 
at all, in causing deterioration of the 
micanite insulation used in this case. 
The improvements embodied in alter- 
nators 4 to 10, in so far as they are 
practically material, are the result of im- 
proved methods of manufacture rather 
than improvements in design. 

VIII—THE EXCITERS. 

During the period of construction, cur- 

rent for exciting the fields of the alter- 
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nators was obtained from a 75-kilowatt 
continuouscurrent engine-driven gener- 
ator and from 200-kilowatt rotary con- 
verters, two of which were installed for 
this purpose. These converters were, of 
course, supplied through step-down trans- 
formers and in the winding of these trans- 
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practically simultaneous reduction in 
strength of field. This of course was un- 
derstood when the converters were put in, 
and they were installed only as a tempo- 
rary expedient, pending installation of 
turbine-driven exciters which could only 
become possible when the wheel-pit was 
extended. + 

IX—SWITCHING APPARATUS AND MEASUR- 

ING INSTRUMENTS. 

The design and construction of ade- 
quate switching apparatus, properly or- 
ganized not only with reference to the 
three alternators originally ordered by the 
Cataract Construction Company, but also 
to future extensions of the Niagara de- 
velopment, was not the least difficult of the 
problems presented by the conditions to 
be met. 

In 1893, no switch adapted to 5,000- 
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To meet the conditions, it was decided 
to so organize the switching apparatus as 
to provide for operation of the alternators 
in successive groups of five, the alterna- 
tors of each group being connected to 
switching apparatus centrally located with 
reference to the group, with provisions 
for cross-connecting the bus-bars of dif- 
ferent groups so that, if necessary, alter- 
nators of different groups might be oper- 
ated in parallel with each other. 

In previous organizations of switching 
apparatus, at least in America, the switch- 
es, bus-bars and measuring instruments 
had been assembled upon vertical panels 
of marble or slate, these panels being sup- 
ported by a suitable framework and col- 
lectivelv constituting what is called a 
“board.” This form of construction is an 
inheritance from the earliest days of the 
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Fie. 9.—PLaN OF Power-House NUMBER ONE AND TRANSFORMER-HOUSE. 


formers provision was made for adjust- 
ment of the ratio of transformation, and 
consequently for adjustment of the poten- 
tial of the continuous current delivered. 
A rheostat in the field of each alternator 
affords means for the necessary adjust- 
ment of potential. | 

When the wheel-pit was extended to 
permit installation of the fourth and suc- 
ceeding units, provision was made for 
turbine-driven exciters, of which four are 
now in use. These exciters are of 125 
kilowatts output; their speed is 550 revo- 
lutions per minute. One of them is capa- 
ble of exciting the entire battery of ten 
alternators. but it is usual to keep two in 
operation for this purpose. 

Excitation by separately driven exciters 
is preferable to excitation from rotary 
converters, since in the latter case varia- 
tions of potential at alternator terminals 
are increased ‘by reason of the fact that the 
potential of the exciting current deliv- 
ered to the fields varies in sympathy with 
the changes due to variations in the ex- 
ternal load. An increase in load, there- 
fore, reduces the potential delivered to the 
alternating-current circuits not only by 
reason of drop due to resistance and reac- 
tion of armature, but also by reason of a 


No. 1, while others, 


horse-power circuits had been constructed, 
and, so far as I am aware, no switch fitted 
to meet the conditions, both of large cur- 
rent—1,000 amperes per pole—and com- 
paratively high po- 
tential—2,200 volts, 
alternating—had 
been attempted. 

As to the general 
organization of ap- 
paratus, it was nec- 
essary to provide not 
only for the three 
initial alternators, 
but also for the op- 
eration ofadditional 
machines, of which 
it was expected that 
as many as fifteen or 
twenty might be lo- 
cated in power-house 


toa possible ultimate 
number of forty, on 
the American side 
of the river, and fifty on the Canadian side 
of the river, might be installed. 1t was ob- 
viously essential also that the switching ar- 
rangements must be such as to permit oper- 
ation of any or all alternators in parallel. 


commercial dynamo, when it was natural 
to place the switch and the ammeter and 
voltmeter at first upon a wall of the 
dynamo room, and later—when the ad- 


Fig. 10.—INTERIOR VIEW OF NIAGARA PoweER-Hovuse. 


vantages of running wires behind the 
“board” and the necessity of going behind 
it to look after connections, etc., had be- 
come apparent—upon a vertical switch- 
board independently supported and sep- 
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arated from the wall of the room by a 
suitable space. 

The dimensions of a switch adapted to 
a 5,000-horse-power, two-phase, 2,200-volt 
alternator, as fixed by size of contacts nec- 
essary to carry the current and by dis- 
tance between terminals required by the 


Fig. 11.—GROUP OF SWITCHES. 


comparatively high potential, were such 
that operation by hand was considered 
impracticable and it was decided to em- 
ploy pneumatic pressure to throw the 
switches. This made it possible to locate 
the switches at a distance from the oper- 
ator, who would thus be removed from 
danger in case of a short-circuit in the 
switches or a dangerous arc. Danger to 
the operator from accidental contact with 
changed terminals would also be elimi- 
nated in this way. 

These being the general considerations 
in mind, the switching apparatus for each 
group of five alternators was assembled 
in a switch room, or structure, erected over 
the cable subway which extends the entire 
length of the power-house on a line paral- 
lel with the row of alternators. The po- 
sition of these structures, with reference 
to the alternators, is shown in Fig. 9, 
and exterior and interior views are shown 
in Figs. 10 and 11. The 5,000-horse- 
power switch itself is illustrated in 
Fig. 16. 

The four leads from each alternator are 
connected to the bottom terminals at op- 
posite ends of a switch; the upper ter- 
minals are connected by short pieces of 
insulated cable to the bus-bars which are 
‘supported in a horizontal position above 
the switches. Two sets of bus-bars are 
provided and any alternator may be con- 
nected to either set. Connections for the 
feeder switches are similar to those for 
the alternator switches except that bus- 
bars are connected to the upper terminals 
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and the outgoing cables to the lower ter- 
minals at each end of the switch. The 
bus-bars are insulated by vulcanized rub- 
ber covered with braid and wrapped with 
twine. After erection, they were subject- 
ed to a puncture test of 10,000 volts, al- 
ternating. The bus-bars taper from the 
middle toward each 
end, the section at 
all points being pro- 
portioned to the 
maximum current 
which may traverse 
the bars. They are 
circular in form, 
the end sections be- 
ing copper rods one 
and one-eighth inch- 
es in diameter and 
the intermediate 
sections copper 
tubes, the largest 
being about three 
and one-half inch- 
es in diameter. The 
rods constituting 
the end sections 
are threaded and screwed in the ends 
of the adjacent tubes, which in turn 
are threaded and screwed into the ends 
of the large tube constituting the middle 
section of the bar. The fitting and insu- 
lating of these bars was a work requiring 
much care and skill; it was admirably car- 
ried out by Dr. W. M. Habirshaw, man- 
ager of the India Rubber and Gutta 


Fie. 12.—FIve-THovusaNnD HORSE- OWER SWITCH. 


Percha Insulating Company, Yonkers, 
N. Y., whose firm also supplied all cables 
for dynamo leads and connections. 

The switches are supported upon I- 
beams which span the cable subway. 
While I do not regard these switches as 
absolutely reliable in opening circuits con- 
veying several thousand horse-power, they 
have failed in service not more than two 
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or three times since the plant was started 
and on the whole have done their work in 
a very satisfactory manner. 

The ammeters and voltmeters, indicat- 
ing wattmeters and synchrescopes, are 
mounted, not upon a board, but upon in- 
dividual instrument stand, one stand be- 
ing provided for each alternator. These 
stands are located upon the platform 
which constitutes the roof or ceiling of the 
switch room. In front of each alternator 
instrument stand is a smaller one carry- 
ing the levers by means of which air is 
admitted to the switch cylinders. For 
each feeder circuit, lever stands equipped 
with pilot lamps and drop indicators are 
located upon the upper platform of the 
switch structure within convenient reach 
of the operator. The drop indicators 
were not included in the original out- 
fit, but were added at a later date after 
the feeder fuses were dispensed with. In 
case of short-circuit, they indicate to the 
operator which of the several feeder cir- 
cuits is in trouble. They are constructed 
very like the drop indicators in a tele- 
phone switchboard. 


For each phase of each feeder circuit, | 


an indicating wattmeter and a watt-hour 
meter are provided. These instruments 
are not placed upon the switch structure, 
but are located in the superintendent’s 
office, my theory being, at the time this in- 
stallation was made, that the switch oper- 
ator need see only the alternator instru- 
ments, while the division of load among 
the several feeders 
supplying different 
tenants of the com- 
pany was a matter 
concerning the su- 
perintendent. Inci- 
dentally, also, this 
arrangement, by re- 
moving from the 
switching structure 
a large proportion 
of the measuring 
instruments, simpli- 
fies the organization 
of apparatus at that 
place, and improves 
the appearance of 
the platform of the 
switching structure 
which would otherwise be awkwardly 
crowded by instrument stands. An argu- 
ment in favor of instrument stands as 
against instrument “boards,” which con- 
siderably influenced the decision in favor 


of the former, was the fact that as instru- . 


ment boards were then constructed it was 
not easy to put up a board for three alter- 
nators arranged for extensions to take care 


See 
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of additional alternators, which would not 
look unfinished and incomplete until such 
time as the additional alternators might be 
installed. 

The alternating-current measuring in- 
struments used are of a very interesting 
type, invented by the late O. B. Shallen- 
berger, whose untimely death, in 1898, was 
a most serious loss to applied science in 
electrical engineering. In their various 
modifications, these instruments constitute 
a complete series of indicating and inte- 
grating meters for single or polyphase 
alternating currents. — 

The 5,000-horse-power Switch — Fig. 
12 shows the general arrangement and 
construction of one of the 5,000-horse- 
power, two-way, four-pole switches. 
Two independently operated pistons 
working in air cylinders placed back 
to back are used to open and close the 
switches. The current-carrying contacts 
are of the ordinary blade and jaw type. 
In opening the switch, when the moving 
blades leave the contact jaws, the arc— 
which would otherwise occur—is prevent- 
ed by a shunt circuit having a con- 
siderable resistance. The small] current 
which flows through this resistance is 
finally broken at auxiliary terminals of 
the plunger and socket type, the material 
used for these terminals being a certain 
quality of brass which does not readily arc. 
The non-arcing qualities of this material 
were discovered by Alexander J. Wurts and 
utilized by him in his well-known and 
valuable lightning arrester for alternat- 
ing-current circuits. On the whole, these 
switches have been very satisfactory in 
operation. They can not be relied upon 
to open the circuit under short-circuit con- 
ditions, and were never intended for that 
purpose. They have been used, however, 
to open the circuits conveying large 
amounts of power, and they have done this 
successfully. Under test conditions they 
have repeatedly opened, without injurious 
sparking, the currents exceeding 1,500 
kilowatts per phase. In opening the cir- 
cuit by this switch, no appreciable rise of 
potential occurs. This point has been 
thoroughly demonstrated, as it was deemed 
possible that in suddenly opening heavy 
power circuits of considerable inductance 
and capacity, momentary abnormal rise of 
potential might be experienced. That no 
excessive rise does occur has been conclu- 
sively proved by tests, the method used 
being to place in parallel with the switch 
a spark-gap, consisting of two sharp termi- 
nals separated by an adjustable and known 
space. 

Automatic Circuits—Opening Devices 
—In the original outfit of switching ap- 
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paratus no fuses or circuit-breakers were 
used in the leads between the alternators 
and bus-bars, nor has experience ever indi- 
cated that they are desirable in these cir- 
cuits. The leads from alternators to bus- 
bars are not long, and the potential is but 
2,200 volts, alternating. 

The conductors used have an eight-thir- 
ty-seconds-inch wall of vulcanized rubber, 
containing thirty per cent pure Para, this 
insulating wall being covered by a heavy 
braid, treated with compound to exclude 
moisture. With such insulation there is 
less danger of a breakdown between al- 
ternator terminals and bus-bars than there 
is 1n the armatures themselves, and con- 
sidering the uncertainty of action of any 
automatic circuit-breakers or fuses avail- 
able at the time, it was decided, I believe 
wisely, to install nothing of the kind in the 
alternator leads. 

As regards feeders, the arguments in 
favor of automatic circuit-opening devices 
are much more weighty than in the case 
of the alternator leads, since occasional 
failures of cable in an extensive system of 
distribution are inevitable, and without 
automatic opening devices in the feeder 
circuits the entire battery of alternators 
connected to the affected circuit must 
be shut down in case of trouble. A 
serious effort was therefore made to pro- 
vide suitable automatic circuit-opening 
devices. No circuit-breakers having been 
developed for this kind of service, 
fuses of a type furnished by the West- 
inghouse company and unquestionably 
the best available at that time were 
adopted. These fuses had some ingenious 
and excellent features, but, in service, ul- 
timately proved a failure, and in 1898, 
after a year’s experience in charge of oper- 
ation of the plant, I removed all of them, 
and since then the plant has been operat- 
ing without any automatic circuit-opening 
devices in the local distributing feeders at 
the power-house. Where the feeders enter 


the premises of the tenants using the 


power, fuses were originally used, and 
these have since been succeeded by circuit- 
breakers of which several types are now in 
service. The fuse originally used in the 
feeders at the power-house is of alumi- 
num, and is enclosed between two lignum- 
vitæ blocks, in which spaces for the three 
parallel fuse strips are cut out. The ar- 
rangement is a development of the expul- 
sive type of fuse originally designed by 
Alexander J. Wurts, vents from each of 
the three fuse chambers being provided, 
through which the vapor of the exploding. 
fuse is expelled. The lignum-vite blocks 
are hinged at one end, and, when closed, 
are held together securely at the other end. 
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When the blocks are in perfect condition, 
so that the only outlet for the gas formed 
by the explosion is through the vents pro- 
vided for the purpose, they are effective, 
as was demonstrated not only by tests 
at Niagara preceding their adoption, 
but also by their action in commercial 
service. But in practice, owing to gradual 
shrinkage of the blocks, the exploding gas 
sometimes reaches the terminals and the 
fuse fails to clear. It was found in prac- 


tice that the fuse itself, which, having ex- 
posed terminals, is necessarily an imper- 
fectly insulated link in the circuit, caused 
more trouble than it prevented, and its use 
was therefore abandoned. Until the work 
of placing the local distributing cables in 
properly constructed conduits was com- 
pleted—about two years ago—short-cir- 
cuits upon some of the local distributing 
cables occurred much more frequently 


~ than was desirable, and the local service 


was occasionally interrupted when it prob- 
ably would not have been interrupted if 
automatic circuit-breakers, such as can 
now be obtained, had been in use upon the 
feeder circuits. Since the work of re- 
laying the cables has been completed, how- 
ever, interruptions of local service due to 
failures in cables have been extremely rare, 
and as there is no space conveniently avail- 
able in power-house No. 1 for the instal- 
lation of feeder circuit-breakers it has not 
been thought wise to introduce them. 
Plans for power-house No. 2, however, 
contemplate the use of automatic circuit- 
breakers, and since adequate space will be 
provided for the improved type now avail- 
able there is every reason to believe that 
they will be successful. Marked progress 
in construction of circuit-breakers for 
high*potential and large power circuits 
has been made since 1893. To this 
progress the experience and requirements 
of the Niagara Falls plant have in no 
small degree contributed, and some most 
interesting and instructive tests of auto- 
matic circuit-opening devices have been 
carried out jointly by engineers of the 
manufacturing companies and the staff of 
the Niagara Falls Power Company. I re- 
gret that the limits of this paper do not 
permit discussion of some of these tests. 
— — --/> 
A twenty-horse-power electric gypsy has 
been installed at the Desbrosses street 
ferry of the Pennsylvania Railroad Com- 
pany for the purpose of assisting heavily 
laden trucks in ascending the steep in- 
clines of the ferry bridges during low tide. 
A rope is attached to the tongue of the 
truck when a team is unable to ascend the 
bridge and a couple of turns are taken 
around the gypsy when the power is ap- 
plied by means of a controller. A second 
electric gypsy is now being built for the 
same ferry. At the Oak Point pier of the 
New York, New Haven & Hartford Rail- 
way, two electric gypsies have also been 
put in. At this place the current is strong 
and the water very deep, and these will be 
of assistance in pulling the boats up to the 
wharf. 
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ELECTRIC STREET LIGHTING AND 
POPULATION. 


BY ALTON D. ADAMS. 


(Copyright, 1901, by Alton D. Adams ) 


Larger cities obviously have more elec- 
tric street lamps than do smaller ones, but 
the proportion between the amounts of 
lighting and population is not so evi- 
dent. Both are and incandescent lamps 
are extensively used for the illumination 
of streets, but the relative extent of these 
two kinds of service seems to vary from 
place to place. It appears that an exami- 
nation of the actual volume of electric 
street lighting in a large number of 
cities and towns, ranging in popula- 
tion from the smallest to those of very 
large size, should serve to bring out 
such relation as exists between the 
extent of population and the use of elec- 
tric street lamps. Furthermore, this ex- 
amination will reveal the proportion be- 
tween the amounts of arc and incandes- 
cent street lighting in places with widely 
different numbers of inhabitants. It is 
desirable, for the purpose named, that ac- 
curate information of the numbers and 
kinds of electric lamps in use, as well as 
a wide and complete range of populations, 
be available in the cities and towns select- 
ed. Centres of population in the State 
of Massachusetts meet both of these re- 
quirements to an admirable degree, and 
are, therefore, chosen for the present in- 
quiry. Massachusetts contains 31 cities 
having electric street lamps and ranging 
in population from 12,962, in Melrose, to 
560,892, at Boston. Records of the elec- 
tric street lamps used in all of these cities, 
and also those in 44 towns with an average 
population of 5,839 each, are here pre- 
sented. Streets are lighted in these cities 
and towns with electric lamps of various 
Uluminating capacities, from the 16-can- 
dle-power incandescent to the 2,000-candle 
arc. In order to get a comprehensive 
view of the lighting in different places, 
and also of the importance of the arc and 
the incandescent service, the kilowatt- 
hours consumed in the arc, also those con- 
sumed in the incandescent street lamps of 
each place, have been computed for the 
year ending June 30, 1900. Asa basis for 
these computations, energy consumption 
at the rate of 0.25 watt per nominal can- 
dle-power of all arc lamps, and 3.5 watts 
per candle-power of incandescent lamps 
has been assumed. While these figures 
may not correspond to the actual facts of 
each particular case, they seem to be as 
near the truth as it is possible to get. The 
table presents the results of these compu- 
tations, in the form of kilowatt-hours con- 
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sumed by arc and incandescent street 
lamps, for all of the places named, during 
the above year. 

A difficulty was at once encountered 
when a general review of the results pre- 
sented in this table was sought, because 
many of the places are so close together 
in population that no definite tendency as 
to changes in the amount or kind of street 
lighting, to correspond with the numbers 
of inhabitants, can be detected between 
them. It was found easy to avoid this 
difficulty, however, by the combination of 
places having nearly equal populations 
into a group, and then taking the average 
population and the average kilowatt-hours 
in arc and in incandescent street lamps 
separately for each group. 

On this plan, the cities of Boston, 
Worcester and Fall River each stand 
alone, and the remaining cities are com- 
bined into six groups. One group is com- 
posed of Lowell and Cambridge, with 
populations of 94,969 and 91,886, respec- 
tively. The second group contains all 
cities with populations between 68,513 
and 61,643; the third group, cities from 
45,712 to 40,063; the fourth, cities from 
37,175 to 31,531; the fifth, cities from 
26,121 to 21,766, and the sixth group, 
cities from 18,643 to 12,962 inhabitants 
each. A seventh group is made up of 44 
towns, each with less than 12,000 popula- 
tion. 

The average population for each group 
is found from a division of the total popu- 
lation of all its cities by the number of 
these cities, and the like average is found 
for the group of towns. To determine the 
average kilowatt-hours for each group, the 
sum of the kilowatt-hours consumed in 
its arc street lamps is divided by the num- 
ber of cities in the group, and the sum of 
the kilowatt-hours consumed in its incan- 
descent lamps is likewise divided by the 
number of cities. By this process seven 
average populations are obtained, with 
their corresponding averages for kilowatt- 
hours used in are and incandescent street 
lamps. These averages, together with the 
results obtained for the three cities that 
stand separately, furnish 10 populations 
with their figures for the consumption of 
energy in street lamps, and these popula- 
tions are far enough apart so that the 
changes in proportion and kind of elec- 
tric lighting can be clearly brought out. 

To illustrate more clearly the relations 
between populations and the amounts of 
energy used in arc and incandescent lampe 
for street lighting, five curves have been 
drawn. The population of Boston is 
nearly five times as great as thatof Worces- 
ter, the next largest city, while the energy 
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consumed in electric street lamps at Bos- 
ton is more than eight times the amount 
in Worcester. Because of these large fig- 
ures for Boston, it can not be included in 
the curves numbered 1, 2, 3 and 5 at any 


desirable scale, but is represented in 
curve 4. 


Energy used in electric street lamps, 
during the year ending June 30, 1900: 


Kilowatt- 
milena nouri hours in 


Population. 
op Ra Lamps. Iucandescent 


Boston, 560,892 10,075,867.20 6916.47 
Worcester, 118,421 1,225,728.00 7,293.08 
Fall River, 104,868 1,276,508.16 

GROUP I. 

Lowell, 94,969 956,304.96 
Cambridge, 91,886 625,318.27 212,030.60 
GROUP II. 

Lynn, 68,513 484,958.08 883,789.26 

Lawrence, 62,559 364,183.48 114,636.20 

New Bedford, 62,442 341,153.28 11,796.28 

Springfield, 62,059 867,552.76 31,361.27 

Somerville, 61,643 432,069.12 100,816.13 
GROUP III. 

Holyoke, 45,712 303,761.66 
Brockton, 40,063 299,033.86 24,366.93 
GROUP IV. 

Haverhill, 37,175 330,745.56 327.88 
Salem, 35,956 359,619.84 275,445.59 
Chelsea, 34,072 264,844.80 72,330.72 
Malden, 33,664 90,622.82 246,120.00 
Newton, 33,587 223,388.92 176,530.36 
Fitchburg, 31,531 307,975.10 
GROUP V. 
Gloucester, 26,121 27,197.82 73,679.77 
Everett, 24,336 45,411.84 63,441.00 
North Adams, 24,200 167,311.87 20,913.98 
Waltham, 23,481 101,013.12 11,190.90 
Quincy, 23,899 47,548.80 62,283.87 
Pittsfield, 21,766 48,025.65 84,791.88 
GROUP VI. 
Northampton, 18,643 75,553.20  1,565,38 
Medford, 18,244 54,634.61 74,431.88 
Newburyport, 14,478 71,834.68 1,979.87 
Woburn, 14,254 32,756.54 43,251.18 
Beverly, 13,884 159,980.68 
Marlboro, 13,609 38,413.44 42,325.92 
Melrose, 12,962 23,850.00 66,223.50 
Average population and energy for each 
group: 
Average average Average 
Popula- KiiGeate tours 
tion 1 = ach Pare anA te houre Incandescent a come 
560,892 intense 5,916.47 10,081,7838.67 
118,421 1,225,728.00 7,293.08 1,263,021.08 
104,863 1,276,508.20 1,276,508.20 
93,427 790,811.50 212,030.50  1,002,842.00 
63,443 497,983.20 128,479.80 626,463.00 
42,887 301,397.76 24,366.93 325,764.69 
34.330 262,866.00 154,151.00 417,017.00 
23,967 72,751.51 651,050.16 123,801.67 
15,153 62,289.00 38,296.33 100,585.88 
For 44 TOWNS. 
5,839 16,825.40 17,473.65 82,798.96 


Curve Nb. 1 represents the average 
energy consumed by incandescent street 
lamps in the group of 44 towns, the six 
groups of cities, and in each of the two 
smaller cities that stand alone. 

This curve is drawn to the scale of kilo- 
watt-hours numbered from 0 to 1,300,000 
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at the lower edge of the sheet, and to the 
scale of population numbered from 0 to 
120,000 along the left side. Starting at 
ite lowest point, representing the 44 towns, 
the curve shows a ‘large though irregular 
increase of the energy consumed by in- 
candescent street lamps, until the point 
representing cities with an average popu- 
lation of 93,427 is reached. From this 
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from the position of the point representing 
an average of 34,330 persons. In the 
towns the average energy in incandescent 
is slightly greater than that in arc lamps. 
but this condition is more than reversed 
in the first group of cities. The total 
amount of energy consumed in the incan- 
descent street lamps of all the cities and 
the 44 towns is 2,967,675.5 kilowatt-hours. 


POPULATION 


CURVE SHOWING RELATION BETWEEN ELECTRIC STREET LIGHTING AND POPULATION. 


point the curve drops to zero energy at 
Lowell, with a population of 104,863, and 
barely moves from the zero line on its way 
to Worcester, the highest point. The 
largest average use of incandescent street 
lamps is seen in cities of 93,427, and this 
is due entirely to the large application of 
such lamps in Cambridge, as may be seen 
from the table. 

Population considered, places of be- 
tween 30,000 and 40,000 inhabitants con- 
sume more energy in incandescent street 


-lamps than any others, as may be gathered 


Curve 2 represents the average amount 
of energy yearly consumed by arc street 
lamps in the seven groups and two 
separate cities. This curve is drawn to the 
same scales as curve 1. After leaving the 
point that indicates the 44 towns, where 
the energy consumed in incandescent 
street lamps is a little more than that in 
arcs, the arc curve indicates a decided in- 
crease in the relative amount of arc street 
lighting. After the pointe indicating an 
average population of 23,967 are reached, 
the two curves move rapidly apart, and the 
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maximum distance becween them occurs 
at the points representing a population of 
104,863, where arc lampes do all of the 
electric street lighting. Beyond these 
points the use of incandescent lamps is 
insignificant. 

The total kilowatt-hours consumed by 
arc lamps in all of the cities and towns 
represented on the are curve are 
20,397,509.9 or 6.87 times the 2,967,675.5 
kilowatt-hours used in all the incandes- 
cent lamps. 

Curve 5 shows the relative amounts of 
energy consumed by arc and incandescent 
street lamps from the 44 towns to the 
city of Worcester. This curve is drawn 
to the scale of per cent along the upper 
left-hand edge of the sheet, and to the 
scale of population from 0 to 120,000 
across the top. Figures in the scale of 
per cent from 0 to 60 refer to the pro- 
portion of total energy for each group, 
used by incandescent lamps, and figures 
from 40 to 100 refer to the proportion 
of total energy used by arc lamps. The 
exact figures for the per cent in each case 
are as follows for the several average 
populations. At Boston, which is not in- 
cluded in the curve, the arcs consume more 
than 99.9 per cent of the total energy in 
street lamps. 

Relative amounts of energy in are and 


incandescent lamps: 
Per Cent 


Per Cent 

Average Population. kiowa hour in Incandescent 
560,892 99.9 0.0 
118,421 99.4 0.5 
104,863 100.0 0.0 
93,427 78.8 21.1 
63,443 19.4 20.5 
42,887 92.5 7.4 
34,330 63.0 36.9 
23,967 58.7 41.2 
16,153 61.9 38.0 
5,839 46.7 53.2 


This per cent curve indicates a general 
decline in the proportion of arc street light- 
ing as the average number of inhabitants 
per place grows smaller, between popula- 
tions of 104,863 and 5,839. The relative 
amounts of energy in the two kinds of 
lamps, after falling to about 79 per cent 
of the total for arcs and 21 for incan- 
descent lighting remain at this ratio 
through cities of 93,427 and 63,443 aver- 
age populations. The rise in the propor- 
tion of arc lighting for cities of 42,887 
population is due to the fact that there 
are only two cities of this size, and one of 
them has no incandescent street lamps. 
Cities with average population of 34,330 
show a decided increase of incandescent 
street lighting, which here consumes 36.9 
per cent of the total energy. A slight 
gain on this figure is made by the incan- 


g-a ws «SS Se SO eee A ee Oe = FE sO oe eee Son ste ra a o o ss... . .._........_—| 


580 


descent lamps in the two following groups 
of smaller cities, and then comes their 
rise to a consumption of 53.2 per cent of 
the total energy used in street lighting 
by the 44 towns. 

Total energy in electric street lamps: 


Total Kilo« att- 


Average 


Porgiauon of Inar Lamia of aecandrecent 
560,892 10,075,867 6,916 
118,421 1,226,728 . 7,293 
104,863 1,276,508 
93,427 1,581,623 212,030 
63,443 2,489,916 642,399 
42,887 602,795 24,367 
34,330 1,677,197? 770,755 
23,967 436,509 306,301 
15,153 457,023 229,778 
5,839 674,339.9 768,836.5 

20,397,505.9 2,967,675.6 


From the table of total energy for the 
several cities and groups, it appears that 
Boston requires one-half of all the kilo- 
watt-hours consumed in arc street lamps. 
Of the remainder of the arc lamp service, 
cne-half is performed in cities having 
populations between 60,000 and 70,000. 
The 44 towns consume only about three 
per cent of the total energy in are lamps. 
Cities between 30,000 and 40,000 require 
more energy than any of the other groups 
for incandescent lamps, and these with 
the smaller places contain more than two- 
thirds of the incandescent street service. 
The towns alone furnish more than one- 
fourth of the entire demand for incan- 
descent street lighting. 

Curve 3 exhibits the average consump- 
tion of energy in both kinds of street 
lamps for the several separate cities and 
groups. This curve is drawn to the same 
scales as curves 1 and 2, and further il- 
lustrates the rapid increase of electric 
street lighting with population. 

At its lowest point the curve of total 
energy is about equal distant from the 
curves of are and incandescent kilowatts, 
but for the city of 104,863 population the 
arc curve touches the curve of total energy, 
and for larger cities these two curves 
nearly coincide. 

It now remains to determine more 
definitely the relation between the in- 
crease of population and the use of elec- 
tric street lamps. For this purpose curve 
4 is drawn, showing the kilowatt-hours 
used by all electric street lamps in the 
three separate cities, and all the groups, 
per 70,000 inhabitants in the average 
population of each. The unit of popula- 
tion is taken at 70,000 simply to bring 
curve 4 in a position on the sheet where 
it does not interfere with the others. 
So far as the indicated results are con- 
cerned, any other unit of population 
might have been used. Curve 4 is drawn 
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to the scale of kilowatt-hours along the 
lower edge of the sheet, as are curves 1, 2 
and 3, but its scale of population is placed 
at the right-hand side and runs up to 
600,000, so as to include Boston. The 
following table contains the figures for 
kilowatt-hours for each city and group, 
per 70,000 population, to which the curve 
is drawn. The energy for each city or 
group is given in thousands of kilowatt- 
hours. The most striking element of the 
curve is that between the points represent- 
ing Worcester and Boston, which shows 
an increase from 73.0 thousand kilowatt- 
hours per 70,000 population at Worcester, 
to 125.8 thousand kilowatt-hours at Bos- 
ton. Between Worcester and Fall River 
the curve regains a little of its previous 
loss, and stands at 85.0 thousand kilo- 
watt-hours per 70,000 population for the 
latter place. From a population of 104,- 
863 to cities with an average of 42,887 in- 
habitants, the curve shows a rapid de- 
crease in the relative amount of energy, 
it being only 534 thousand kilowatt-hours 
per 70,000 population for this group. 
That portion of the curve running out to 
the point for cities with an average popu- 
lation of 34,330, represents a notable rise 
in the amount of energy for street light- 
ing per unit of population, these cities 
having 851 thousand kilowatt-hours in 
street lamps per 70,000 inhabitants, or 
more than any other city except Boston. 
This relatively large use of electrical 
energy in street lamps is all the more im- 
portant Lecause there are six cities in this 
group, so that the high figure can not be 
assigned to some exceptional circumstance 
in a single place. The smallest use of 
energy in street lamps, represented by 
this curve, is found in the next lower 
group of cities, where only 362 thousand 
kilowatt-hours are consumed per 70,000 
persons. Some gain on this figure is made 
in the group of smallest cities, and is not 
entirely lost in the towns. Following is 
a table of the energy per 70,000 popula- 
tion for each separate city and group, 
also the per cent of the energy used by 
each group to the energy used at Boston 
per 70,000 inhabitants. 
Per Cent of 


Kilowatt-hours 
Kilow tr-hours per 70.000 


Thousands of 


mopulsuon: Per 10000 Population to 

Population. like Kilowatt- 

hours at Boston 
560,892 1,258 100 
118,421 730 58 
104,863 850 67 
93,427 754 59 
63,443 691 54 
42,887 534 42 
34,330 . 851 67 
23,967 362 28 
15,153 465 37 
5,839 395 31 


From this it appears that places of less 
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than 30,000 inhabitants use about one- 
third as much energy in street lamps as 
Boston, per unit of population. 
so Sage a 
Utilization of Water Powers in Norway 
by Electricity. 


A great electric power system is in 
course of construction at present in Nor- 
way. It is situated on the Glom stream, 
which runs from the centre of Norway 
toward the southwest and enters into the 
Fjord of Christiana. It is intended to 
furnish Christiana and the neighboring 
towns with electric energy for lighting 
and power. Near the river they have 
built dams and constructed canals a thou- 
sand millimetres in length to supply the 
turbines. These power-houses are situat- 


ed about 40 kilometres from the capital 
and are intended to develop respectively 
16,000 and 10,000 horse-power. Most of 
the capital for establishing this enterprise 
has been subscribed for in England. 
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Rubber Culture in Perak. 


United States Consul General Guenther, 
of Frankfort, has sent the following: The 
De Indische Mercuur states that the 
director of the government plantations 
has issued a report on the results of cul- 
tivation in the district of Perak, on the 
Malavan Peninsula. By moderate tap- 
ping of 82 Para rubber trees, averaging 14 
years of age, 327 pounds of first-class and 
33 pounds of second-class rubber were 
produced. The first-class, equal to the 
best Para rubber, was sold in London at 
3s. 10d. (93 cents); the second-class, at 
2s. 6d. (61 cents) per pound. Each tree 
vielded about two pounds of rubber. The 
results were said to be encouraging for 
planting rubber trees where the soil and 
the climate were favorable. 
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Demand for Electric Plant in Gr. ece. 


News comes from United States Consul 
McGinley, at Athens, Greece, that the 
mavor of Karpenesion, a village in the 
province of Evrytania, wishes to have that 
place lighted by electricity, and has re- 
quested the consulate to publish the fact 
in the United States, hoping to induce 
some American company to sell him a suit- 
able plant. There is a stream near the 
village that can be utilized to furnish the 
necessary power for the plant. There are 


400 houses in the village, and the mayor 
estimates that about that number of incan- 
descent lights will be required. He does 
not mention the number of arc lights re- 
quired. Karpencsion is the village which 
the heroic Greek chieftain, Marco Boz- 
zaris, was defending when, in 1828, he 
fell in a midnight sortie against the 
Turks, an event made famous by Fitz 
Greene Halleck’s stirring poem. 
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Electrical 
Patents 


A new mode of manufacture and re- 
pair of incandescent electric lamps has 
recently been patented in this country by 
Mr. Ferdinand Fanta, of London, Eng- 
land. It has hitherto been believed that 
the whole body of the filament in an in- 
candescent electric lamp volatilizes or 
burns away and loses in value in regard 
to its transmitting and lighting efficiency 
and that the “core,” so to say, of the fila- 
ment is destroyed; but it has been found 
that this is not the case, but, on the con- 
trary, that the core or body of such fila- 
ment is, after having been in use for sev- 
eral hundred hours, in a. better condition 
than when originally inserted into the 
lamp. This is accounted for by the fact 
that the original carbonizing process, 
which the filament has to undergo before 
its insertion into the bulb, is performed 
too rapidly, and, further, that the process 
known as the “reenforcing” or “flash- 
ing” of the filament is carried out under 
unsatisfactory conditions, and these con- 
ditions are in most instances entirely at 
variance with those under which such fila- 
ment comes into use in the finished lamp. 
The result of this is that when the fila- 
ment is used, as it is in actual practice, in 
a more or less perfect vacuum, and owing 
to the atmospheric air (which is still re- 
tained or imprisoned in the pores of the 
filament) becoming available for combus- 
tion the outer coating of carbon of such 
filament slowly combines with the same, 
and the CO vapors thus formed deposit 
on the inner surface of the glass bulb, 
which acts in the fashion of a condenser. 
In order to render serviceable again an 
electric incandescent lamp which has 
reached the above described stage, it is 
therefore indispensable, first, to free the 
bulb of such carbon deposit, and, secondly, 
to redeposit carbon on the partly burned 
or spent filament. The object of the in- 
vention patented by Mr. Fanta is to ac- 
complish both these operations without 
removing the filament from the lamp, and 
consequently without interfering with the 
bulb, seal, or the capping of the lamp. 
For carrying out the invention he first of 
all removes or cuts away the small pro- 
truding point of glass formed on the bulb 
of the lamp as originally made when the 
tube by which the vacuum has been made 
therein is removed by means of the blow- 
pipe, and he fixes onto the bulb, instead 
of the point just broken off, a small glass 
tube from four to six inches long. He 
thereafter heats the bulb outwardly 
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and, preferably, locally by a flame applied 
successively over the surface to such a 
degree as may be necessary to burn the 
carbon deposited on its inner surface, and 
this operation is facilitated and rendered 
practicable at temperatures not injurious 
to the integrity of the glass and the pre- 
servation of the capping and the filament 
by causing previously heated air to cir- 
culate freely in the bulb while simulta- 
neously drawing off the gases resulting 
from the combustion by means of a pump 
or of any other aspirating apparatus. The 
tube of the globe, which he uses for the 
above purpose, is fixed gas-tight by a 
stuffing-box and gland in a casing and 
carries an inner tube, the extremity of 
which is long enough to reach the part of 
the bulb diametrically opposite to the por- 
tion of the bulb into 
which the outer tube 
is jointed. The inner 
tube, which is also 
fixed gas-tight in a 
lower stuffing-box, is 
then used for the in- 
troduction of the at- 
mospheric air from 
flange-openings con- 
trolled by a two-way 
cock, while the outer 
tube is connected to a 
pump through a side 
orifice, also con- 
trolled by a cock, 
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means for with- 
drawing the 
gases resulting 
from the combustion 
of the carbon deposit. 
After a short period 
of application of this 
cleansing process the 
Gece urg, glass of the bulb ap- 
pears quite clear and 

free of the carbon. The bulb is now 
ready, and the process of depositing car- 
bon on the filament can be proceeded with. 
For this purpose, having created as per- 
fect a vacuum as possible in the bulb, 
he introduces into the bulb by mechani- 
cal circulation a gaseous hydrocarbon (as 
gasified liquid hydrocarbon or, more con- 
veniently, purified coal-gas), with an ad- 
mixture of a certain quantity of free at- 
mespheric air, the proportion or percent- 
age of which varies iù accordance with the 
voltage and the candle-power of the fila- 
ment and the condition of the vacuum in 
the lamp to be treated. He then passes 
the electric current through the filament. 
The introduction of the gaseous admix- 
ture can be effected by means of the above 
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referred to inner tube by one of the al- 
ternative passages controlled by a two- 
way cock, and the withdrawal of the gases 
resulting from the slow combustion 
brought about by the incandescence of the 
filament, caused by the passage of the elec- 


tric current, is effected by means of the 


pump through the side exit, the pressure 
of the gaseous mixture in the bulb being 
carefully regulated and maintained by 
means of adequate pressure-regulating 
valves or other automatic devices, it being 
essential to the success of the process that 
such pressure be adjusted to the condition 
of the filament in relation to the voltage 
of current and the candle-power required 
from the filament, as also to the size of 
the containing-bulb. As a result of this 
process carbon deposits on the filament, 
and it is obvious that its resistance dimin- 
ishes, while the candle-power increases. 
Since, on the other hand, the object is to 
restore the carbon filament to its original 
smaller resistance and higher candle- 
power, the operation is begun with a 


variable resistance inserted in the main — 


regenerating circuit, and this resistance is 
gradually increased simultaneously with 
the deposit of carbon upon the filament 
to compensate for the increasing section 
and reduced resistance of the filament, and 
a photometer is used for the purpose of 
standardizing the required lighting effi- 
ciency of the reenforced filament in com- 
parison with a standard lamp or source of 
light on a separate constant circuit and 
with a required voltage of current on the 
regenerating circuit, maintained at a con- 
stant calculated voltage by the variable re- 
sistances. The operation is stopped when 
the voltage and the candle-power indi- 
cated by the instruments have reached 
the desired point; viz., when the resist- 
ance, and, consequently, the candle-power 
of the filament have been brought back 


to their former value in the original lamp 
or to a predetermined or required stand- 
ardized value. When the process has been 
completed to this point, the bulb is ex- 
hausted and sealed in the usual well- 
known manner. 


The Metric System. 

It is stated by United States Consul 
Haynes, of Rouen, France, that the metric 
system is to-day compulsory in 20 coun- 
tries, representing more than 300,000,000 
inhabitants—Germany, Austria-Hungary, 
Belgium, Spain, France, Greece, Italy, 
Netherlands, Portugal, Roumania, Servia, 
Norway, Sweden, Switzerland, Argentine 
Republic, Brazil, Chile, Mexico, Peru and 
Venezuela. He advises American ex- 
porters in dealing with any of these coun- 
tries to adopt the system. 
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Proposed American Electrochemical 
Society 


A meeting was held on November 1 at 
the rooms of the Engineers’ Club, in Phil- 
adelphia, to discuss the question of the 
advisability of organizing a national elec- 
trochemical society on the same general 
plans as the American Chemical Society 
and the American Institute of Electrical 
Engineers. Some twenty or thirty persons, 
from different parts of this country, 
who were thought to be interested in the 
subject. of electrochemistry had been asked 
to be present or to express their views by 
letter. Among the communications re- 
ceived the majority, especially from the 
electrochemical industries, were in favor 
of the formation of such a society; the 
minority thought the time had not come 
yet for such a society, that the American 
Chemical Society and the American ln- 
stitute of Electrical Engineers filled the 
needs, that there were already a number 
of other societies at which papers on this 
subject could be read, ete. 

Those present included representatives 
from New York city, from the Cornell, 
Lehigh and Johns Hopkins universities, 
from the American Chemical Society, 
the American Institute of Electrical En- 
wineers, the Franklin Institute, ete. Pro- 
fessor J. W. Richards, vice-president. of 
the American Chemical Society, acted as 
chairman, and Carl Hering, past president 
of the American Institute of Electrical 
Engineers, as secretary. All those present 
were heartily in favor, thé only doubt ex- 
pressed was whether a sufficient: number 
of members could be obtained to make 
such a society a success. A committee was 
appointed with Dr. Charles A. Doremus, 
of the College of the City of New York, 
as Chairman, to canvass for members, and 
if seventy-five or over pledge themselves 
to join, the society will be formed. In 
that case certain committees which were 
appointed will arrange for holding a 
formal meeting at which the society will 
be founded, and papers read and dis- 
cussed. Any one desiring to become a 
member is asked to communicate with Dr. 
Doremus at the above address. 

It was furthermore decided to be the 
expression of those present that the name 
of the organization should be the Ameri- 
ean Electrochemical Socicty, that the dues 
should not exceed $5 per vear, and that at 
first only a few meetings of a few days 
each should be held per year, and that they 
be held in different cities, as the society 
is to be a national one. 

The fact that papers on the subject of 
electrochemistry are now scattered over a 
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half dozen or more existing national so- 
cieties, Was thought to be in itself a very 
good reason for bringing them all together 
into one, where they could then be proper- 
lv discussed, which is not now the case. 


"Attention was also called to the fact that 


the annual electrochemical products of this 
country already amounted to nearly $100,- 
000,000, which is far greater than in all 
the other countries combined. Germany, 
which comes next with $14,000,000, has a 
Hourishing electrochemical society with 
about forty members in the United States. 
The bringing together of those engaged in 
the scientific and in the industrial phases 
of electrochemistry, was thought to be of 
great value, 


hoe -—— 
Automobile Exhibit in New York. 


The second annual show of the Auto- 
mobile Club of America was opened in 
Madison Square Garden, New York, on 
Saturday evening, November 2, and will 
continue during this week. Automobiles 
of all sizes, styles and colors are on ex- 
hibition, Nearly all the foremost manu- 
facturers of automobiles throughout the 
United States are represented. 

Several different kinds of power are 
uscd, foremost among which are gasoline 
motors, electric motors and steam engines. 

One of the most notable features is one 
of the new iron-nickel storage cells in- 
vented by Mr. Thomas A. Edison. It meas- 
ures twelve inches in height, five inches 
in width and two inches in thickness. 
It is encased in steel and weighs seven 
pounds and six ounces. Its capacity is 
sald to be one hundred and twenty watt- 
hours, 

In the room at the right of the main 
entrance are a large number of machines 
loaned by different individuals. All these 
machines have an interesting history. In- 
cluded among these machines are some of 
those first manufactured, as well as some 
of the most noted machines of the present. 
day. 

The number of exhibitors is large and 
there are many fine exhibits. The follow- 
mg companies are among the exhibitors: 

American Bicycle’ Company, Toledo, 
Ohio; American Roller Bearing Com- 
pany, Boston, Mass.; Baker Motor Vehi- 
cle Company, Cleveland, Ohio; Century 
Motor Vehicle Company, Syracuse, N. Y.; 
Crest Manufacturing Company, Cam- 
bridge, Mass.; De Dion-Bouton Motorette 
Company, Brooklyn, N. Y.; Dow Porta- 
ble Electric Company, Boston; Electric 
Vehicle Company, Elizabethport, N. J.; 
Electric Contract Company, New York; 
Haynes -Apperson Company, Kokomo, 
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Ind.; Hydra Double Battery Company, 
New York; Milwaukee Automobile Com- 
pany, Milwaukee, Wis.; New Process 
Rawhide Company, Syracuse, N. Y.; Ohio 
Automobile Company, Warren, Ohio; 
Olds Motor Works, Detroit, Mich. ; Porter 
Battery Company, Chicago; Searchmont 
Motor Company, Philadelphia; Shelby 
Steel Tube Company, New York; Upton 
Machine Company, New York; Ward 
Teonard Electrice Company, Bronxville, 
N. Y. 
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Common Battery Telephone System 
Installed at Cortlandt Street. 


The great Cortlandt street exchange of 
the New York Telephone Company was 
successfully changed over to the common 
battery system Saturday evening, Novem- 
ber 2, at 8.30 o'clock, in the presence of 
a number of invited guests. 

A new switchboard for about 8,000 sta- 
tions on the common battery system had 
been erected in a large room on the top 
story of the building at 25 Cortlandt 
street, a new story having been added to 
the building for its reception. At the 
hour set for the final change the few oper- 
ators remaining at the old board left 
it and took their places at the new one, 
the change being made without an in- 
stants delay to service. 

The Cortlandt street exchange is one of 
the largest in the world, and is probably 
the busiest. Only those engaged in tele- 
phone work can properly appreciate the 
labor involved in changing this system or 
the ability shown in making such a change 
without interruption to service. The 
eredit for this brilliant piece of work be- 
longs to Mr. John J. Carty, chief engi- 
neer of the company and the inventor of 
the common battery system, and his corps 
of assistants. The whole service of the 
New York Telephone Company is now on 
the common battery basis. 


-2 d o- — 
Goltz Engineering Company and F. B. 
Badt and Company. 


Mr. F. B. Badt has sold his interest in 
the Badt-Goltz Engineering Company, 
Chicago, to Mr. William Goltz, who will 
hereafter control the affairs of the firm 
under the title of the Goltz Engineering 
Company. The following agencies will 
be retained by the new company: Zimdars 
& Hunt, Reuterdahl Electric Company, 
Charles J. Bogue, A. & W. Electrice Sign 
Company, A. L. Ide & Sons (for Wiscon- 
sin), New Britain Machine Company. 

Mr. Badt will continue in business un- 
der the name of F. B. Badt & Company, 
and will retain agencies for the Weston 
Electrical Instrument Company, Ward 
Leonard Electric Companv and Harold P. 
Brown. 


remain for the present in the Monadnock 
Block, Chicago. 


The offices of both concerns will 
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A New Line of Universal Enclosed 
Motors. 


The rapidly extending field of the elec- 
tric motor has given rise to a demand for 
a class of machinery that will readily lend 
itself to the unusual and widely varying 
conditions that are continually presenting 
themselves to the electrical engineer. 

The Holtzer-Cabot Electric Company, 
of Boston, Mass., has recently placed upon 
the market a line of universal enclosed 
motors, designed more. particularly to 
meet these special requirements. They 
range in size from one-sixth horse-power 
to ten horse-power, are simple, compact 
and easily adaptable to wall or ceiling 
suspension. This is accomplished by giv- 
ing the end eases which hold the ring a 
quarter or half turn, as the case may be. 

Up to and including the three-horse- 
power size, the machines are bipolar, and 
above that multipolar. It has been proven 
by experiment and careful calculation that 
in these smaller sizes the bipolar field is 
fully as efficient as the multipolar, while 
a machine with the bipolar field is, of 
course, much simpler in every respect. 

The field frame is of cast iron and is 
circular in shape, as shown in the accom- 
panying illustration. Thus the magnetic 
circuits are of equal cross-section and 
equal length, therefore necessarily of equal 
reluctance, so that there is no unbalancing 
of the armature circuits, a difficulty aris- 
ing in most forms of bipolar field. 

In the enclosed motor there is, of course, 
little or no chance for radiation from the 
inner portions of the machine. It is, 
therefore, of great importance that all 
electrical or magnetic losses be reduced to 
a minimum. Both armature core and pole- 
pieces are therefore carefully laminated 
to break up metallic continuity and to 
reduce the iron losses as much as possi- 
ble. By careful copper allowances in the 
conducting portions of the machines the 
losses due to heating effects of the current 
are kept well within the limits of safety. 
The manufacturers claim an unusually 
low temperature elevation for machines of 
this type. 

The poles fit into curved seats in the 
field ring, where they are held bv bolts 
extending through the ring. They are 
built up of laminations of soft sheet steel 
and are provided with projections or shoes 
of such a shape as to form a properly 
shaped magnetic fringe. Shifting of the 
diameter of commutation is done away 
with and sparkless commutation secured 
through all changes of load. 

The armature is also built up of lamina- 
tions of annealed steel; it is of the slotted 
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type and the coils are held in place and 
protected from mechanical injury by 
maple wedges which run the entire length 
of the slot. It will be noted that the 
rocker arm is entirely dispensed with and 
the brushes are held by a ring which fits 
snugly into a machined seat in the front 
end case. This may be moved in either 


UNIVERSAL SERVICE ENCLOSED MOTOR. 
direction to place the brushes at the proper 
commutating point, being then clamped 
by two special screws. 

The terminal board is placed conven- 
iently on top of the machine, two special 
bosses being provided for that purpose. 
The connections are all made on the in- 
side and are thus entirely out of the way, 
although they may be reached easily if 
necessary by shpping off the, front end 
case. The commutator and brushes may 
be cleaned or adjusted without danger or 
inconvenience to the attendant. The 
brush-holders of the larger sizes are of the 
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Motor DISASSEMBLED. 


standard radial type and are the same as 
used on the Holtzer-Cabot multipolar ma- 
chines of the open-frame type. The 
brushes themselves are clamped solidly to 
a machined surface on the holders which 
are reenforeed by a number of flexible 
copper strips, so that no springs nor slid- 
ing contacts are depended on to carry 
current. On the smaller sizes, where the 
motors are likely to be run a considerable 
length of time without attention, a box 
brush-holder is used with a parallel feed, 
which will allow a long period of wear 
without any attention, 
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These motors may be readily modified 
to meet almost all the conditions that 
arise in engineering practice. For buffing, 
grinding or polishing, or in cases where a 
motor is apt to be exposed to an unusual 
amount of dust and dirt a housing is fitted 
over the commutator, completely enclos- 
ing the motor. For electric launches, 
where minimum weight is desired, the 
non-metallic or non-conducting portions 
of the machine are made of aluminum. 
The motors are readily adapted for direct 
connection to fans, blowers, presses, etc. 

The manufacturers claim unusually 
high efficiency for units cf this size, vary- 
ing from sixty-three per cent in the small- 
est to eighty-nine per cent in the larger 
sizes, with a relatively high efficiency on 
light loads. 


a eae - 
Disincrustation of Boilers. 


The following translation of an article 
which recently appeared in Revista Min- 
era Metalurgica y de Ingeneria, of Madrid, 
the leading journal of its kind in Spain, 
as of possible interest to our manufactur- 
ers and engineers, was sent by United 
States Consul Ridgely, of Malaga: The 
use of zinc to prevent the oxidation of the 
iron and the incrustation in steam boilers 
has greatly increased during recent years. 

Heretofore, zinc has been employed for 
this purpose only in the shape of raw pigs, 
but after many experiments made by the 
society of “Mines et Fonderies de Zine de 
la Vieille Montagne.” which have since 
been confirmed by the British Admiralty, 
by the national French marine, and many 
great maritime companies, it has been es- 
tablished that compressed laminated zinc 
made in the form of thick plates for appli- 
cation as an inside boiler lining is greatly 
superior to the old method. In fact, the 
galvanic current developed transforms the 
pig of raw zinc into a more porous sub- 
stance, in which the metallic molecules are 
isolated one from the other by the corro- 
sion which is quickly produced, resulting 
in this, that the intimate metallic contact, 
which causes the generation of the electric 
current, is eliminated. Compressed lami- 
nated zinc, on the contrary, resists the 
spongy internal corrosion, as it corrodes 
only on the surface, thus being very 
slowly consumed and being capable of 


conducting the current as long as a me- 
tallic nucleus remains. The application 
of the laminated plates is very simple. 
They are applied to the walls of the boil- 
ers by means of strips and are so dis- 
tributed that the galvanic action is exer- 
cised in an even way, when possible, over 
the entire surface of the iron. When oxi- 
dation is produced in any part of the 
boiler, it is because the nearest zinc plate 
is too far away. By this employment of 
pressed zine the incrustation of the boil- 
ers is avoided, and at small cost. 


584 


Views, News 


and Interviews 


The other day the United States Pen- 
sion Bureau granted a man a pension for 
service disabilities on the evidence of X- 
rays, the first time that such evidence 
has been allowed. A radiogreph of the 
applicant’s hands was used in pressing 
his claim. 


During last year a steam log hauler was 
used by the backwoodsmen of the Dead 
River region, in Maine, to haul logs over 
the rough roads there. During the com- 
ing winter the steam roller is to have a 
companion—a still more wonderful ma- 
chine—operated by electric- 
ity. The use of the steam 
roller presented so many ad- 
vantages over the old forms 
of hauling logs that it was 
decided to make a further 
experiment and construct a 
machine operated by electric- 
ity. This machine is to have 
mə:e power than the steam 
one, but less weight. A pow- 
er station is being erected 
on the Aider Stream, where 
there is a good waterfall. A 
trolley wire will be strung 
along the trees that line the 
logging road. When all has 
been prepared, the electric hauler will be 
sent in and it is said that it is the confi- 
dent expectation of all that the steam 
hauler will be beaten to a standstill. 


It is stated that the new system of aerial 
telegraphy from automobiles, which was 
designed by Mr. Marconi, has been suc- 
cessful during the last military manceuvres 
in England. Two automobiles are provided 
with a mast and carry the necessary instru- 
ments for aerial telegraphy. In this way 
they may communicate at considerable dis- 
tances. A steam omnibus of the Thorny- 
croft pattern is the vehicle employed. Tt 
weighs five tons and develops an average 
speed of ten to fifteen miles an hour. An 
insulated metal cylinder is used to mount 
the mast wires. This cylinder is sup- 
ported on the roof of the vehicle toward 
the front. When not in use the cylinder, 
which is about two or three feet high, can 
be folded down, thus it is possible to tele- 
graph between the automobiles while they 
are in motion, which has already been 
done successfully. At a maximum dis- 
tance of twenty miles it is said that mes- 
sages can be received, but Mr. Marconi 
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claims that this distance can be consider- 
ably increased. 


Animal intestines, especially of the 
sheep and hog, have been found by C. L. 
Woods to offer a very convenient and per- 
fect insulation of electric wires. The 
intestines are cleansed and wound around 
the wires so that the edges overlap, and as 
the material dries it forms a very close, 
firm and continuous coating. This coat- 
ing may be overlaid with cotton, silk, 
shellac, coloring matter or vulcanite. 


By the method proposed by Mr. Friese- 
Greene, of England, electrolytic printing 
would substitute for printer’s ink an im- 
pression resulting from the combination 


BELTED ELECTRIC Motor-DRIVEN PRINTING-PRESS 
EQUIPMENT. 


of an electric current and suitable chemi- 
cals in the paper. The same processes 
and type now employed would be used, 
but with the type connected to the nega- 
tive pole of some source of electricity and 
the pressure rollers connected to the posi- 
tive. By the use of nitrate of silver it is 
figured by the inventor that he could print 
an eight-page newspaper with an expendi- 
ture of 1.134 grains of silver. A cheaper 
and efficient compound is manganese sul- 
phate and nitrate of soda. 


A committee of the Franklin Institute 
on the use of granite as an insulator for 
electrical purposes has made its report, 
which has been published. Granite chips 
are calcined and powdered feldspar and 
kaolin added with water to make a plastic 
mixture. After the molded objects are 
heated to 3,000 degrees Fahrenheit they 
are glazed. Seventy-six-hundredths per 
cent of water in a year is absorbed by the 
product. It crushed at 7,000 pounds 
pressure per square inch, and showed a 
tensile strength of 900 pounds per square 
inch. The size of a sample was not 
stated, which has an insulation resistance 
of eight megohms. 
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A MODERN PRINTING-PRESS EQUIP- 
MENT. 


—— 


BY H. M.- DAVIS. 


Electrically driven printing-presses have 
been in operation long enough to demon- 
strate beyond question their superiority 
over all other kinds. They are no longer 
an experiment, but are considered an im- 
portant factor in economy of power 
and an increased output. The individual 
equipment of each press is also conceded 
to be the most satisfactory, but it is some- 
times a question which method—belted, 
geared or direct-connected—gives the best 
results. One of the most successful is a 
belted equipment recently perfected by the 
Sprague Electric Company, and shown in 
the accompanying illustration. It con- 
sists of a Lundell four-horse-power, stand- 
ard-speed, compound-wound motor, belted 
to a flat-hed press. 

The motor is controlled by one of the 
Sprague company’s standard rheostatic 
rotary controllers used in connection with 
armature and shunt field regulating re- 
sistances. The pulley on the motor is four 
and one-half-inch diameter and six-inch 
face, and the pulley on the main driving 
shaft of the press is twenty-two inches in 
diameter, six-inch face. The transmission 
of the power from the motor to the press 
is obtained with a medium thickness per- 
forated endless belt five and one-half 
inches wide, which ensures noiseless opera- 
tion and reduces slippage to a minimum. 
An idler or belt tightener is used which, 
together with the motor brackets, is fur- 
nished and attached by the press manu- 


facturer. This method of equipment has 
merit, owing to the impossibility of sud- 
den strains being put on the gears of the 
press or the motor by the rapid manipula- 
tion of the controller. With this equip- 
ment, 1f the controller suddenly throws the 
full power upon the motor, it causes a 
slight slippage of the belt until the press 
has attained its speed. 

The motor is attached to a removable 
bed-plate which permits the motor, in 
case of accident, to be withdrawn and an- 
other substituted while repairs are being 
made. This equipment has the additional 
advantage of being an economical instal- 
lation. 


ip 
Sulphuric Acid Concentrated 
Electrolytically. 

It is said that sulphuric acid may be 
satisfactorily concentrated by heating it 
electrically. In some experiments a plat- 
inum wire 0.2 inch diameter was em- 


ployed as the heater, and it was raised to 
a temperature of 480 degrees Fahrenheit. 
To make sixty-two pounds of concen- 
trated acid required about forty-four 
horse-power-hours, 
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The Large Machine Shop of the Bul- 
lock Electric Manufacturing 
Company. 

The fine illustration on this page shows 
the interior of the main machine shop of 
the Bullock Electric Manufacturing Com- 
pany works at Cincinnati, Ohio. The 
works are situated in the suburb of East 
Norwood, on a plot comprising about 
twelve acres, the various buildings being 
constructed of pressed brick, with steel 
trusses and skylights of translucent fabric. 
The power for operating the works is 
generated in a power-house wherein are 


Be 
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output. The entire absence of belts in this 
fine shop is very noticeable. 
These works represent a number of 


modern ideas in machine works, construc- 
tion and operation carried to their limit. 
Great care is taken to secure the con- 
venience of employés, the company main- 
taining lunch rooms, reading rooms, in- 
dividual lockers, shower baths, ete., for 
their benefit. The illustration of the main 
shop gives an excellent and comprehensive 
idea of the size and character of the work 
now under construction by the Bullock 
company, although none of the large al- 
ternators they are now building is shown 
in it. 
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Telephone Time Indicator. 

An ingenious device for measuring the 
actual time a telephone has been used so 
that the company may charge the sub- 
scriber only for the actual service he has 
had is the subject of a patent lately grant- 
ed to Mr. Thomas Baret, of Sydney, New 
South Wales. The idea, of course, is that 
a subscriber who has but little use for his 
telephone will not be compelled to pay 
the same as one whose instrument is in 
fairly constant use. To this end the lever 
switch of the telephone is connected with 
the clock or other mechanism, which shall 


ONE OF THE MAIN AISLES OF THE BULLOCK ELECTRIC COMPANY'S FACTORY, CINCINNATI, OHIO. 


installed several units of 100-kilowatt 
multiple generators made by the Bullock 
company. ‘These machines have two com- 
mutators each and supply current at 44, 
06,66 and 84 volts, by which speed regu- 
lation of the various machine tools is ac- 
complished. As will be seen from the 
illustration the machine tools are very 
often brought to the work by means of the 
traveling crane and are so grouped as to 
secure high efficiency and concentrated 


Information has been published in the 
Oesterreichtsches Handels-Journal that 
the Vienna-Pressburg line is to be con- 
structed within the very near future. 
The preliminary work has been completed, 


and the representatives of the government 
are at present arranging the final details 
regarding the use of the bridge across the 
Danube, and the work to be done at the 
Hungarian end of the line, with Messrs. 
Siemens & Halske, who have obtained the 
contract. 


be inoperative wher. the telephone is not 
in use; but as soon as the receiver is 
lifted from the hook the clockwork shall 
commence to operate, and will thus regis- 
ter the extent of time that the instrument 
has been working. The apparatus is so ar- 
ranged that the up-and-down movement 
of the lever switch shall wind up the 
clockwork, and thus the operation will be 
almost entirely automatic. A dial is pro- 
vided for indicating the length of time 
the telephone has been in use. 
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Some Modern Lamp Fixtures. 
Every one who has occasion to work at 
a desk in the evening or who is occupied 
at any close work will appreciate the value 


Fia. 1.—DouBLE-CYLINDER DESK LAMP. 


of improvements in electric lighting facili- 
ties. Below a number of valuable adjuncts 
to the electric lights now in ordinary use 
are described, which will be found advan- 
tageous to many who use such lights. 
In Fig. 1 a double-cylinder desk lamp is 
shown. The eye shade, which serves as a 
reflector, way be moved by a touch to any 
desired position so that the desk alone 
may be illuminated or an illumination 
a short distance from the desk ob- 
tained. The inner glass cylinder has one 
clear surface and one of -ground glass to 
soften the light if desired. This may be 
turned by a knob at the further side. 
There is an adjustable arm to enable the 
light to be drawn forward or pushed back 
at pleasure. All these changes may be 
made readily and without rising from one’s 
chair. The fixture may be clamped to the 
desk without marring it. In this lamp a 
double-width cylinder to take two incan- 


Fre. 2.—DovuBLE-CYLINDER PORTABLE LAMP. 


descent lamps for large illumination is 
used. 

Fig. 2 shows a double-cylinder portable 
lamp which has a double-width evlinder for 
the purpose of taking two lamps to fur- 
nish a greater illumination. These lamps 
are finished in nickle plate, polished brass, 
oxidized copper or old brass. They may 
be used as large as thirty-two candle- 
power. 

A double-head portable lamp is shown 
in Fig. 3, The upper portion of this 
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lamp is made the same as the desk lamps. 
This lamp has two heads, each of which 
takes one lamp for use on double flat-top 
desks where both sides are used. This 


Fig. 8.—DovuBLE-HEAD PORTABLE LAMP. 


lamp also is finished in nickle plate, pol- 
ished brass, oxidized copper or old brass. 
The illustration designated as Fig. 4 
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Fie. 4.—PortTaBLe LAMP. 


shows a portable lamp for use on pianos, 
desks or any place where an elevated port- 
able lamp is required. This lamp is fin- 


Fic. 5.—ORCHESTRA LAMP. 


ished of the same materials as those pre- 
yiously described. 


An orchestra lamp is depicted in Fig. 
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5. This lamp is used for lighting orches- 
tra music, etc. It can be readily clamped 
to music racks, is adjustable as regards 
the size of the opening which controls the 
quantity of light. The cylinder may be 
moved in a rotary direction to throw the 
light wherever desired. 


— 


ey) Ffatri L TTR 
PL E TE EE E bebal PA A sen 
S/T a e =a 


Ss | 
es + ~ 


OY eee Se datr 


ll EEE thf : N EE + $ ANES, 
r ee a RAPA iE iba 


se ee 


— ew. 


Fra. 6.—PicTuRE LAMP. 


In Fig. 6 a picture lamp is shown, 
which is used extensively for lighting fine 
oil paintings. This light may be regu- 
lated as to quantity and it may also be 
thrown on the exact place desired. It 
can be easily fastened to the back of a 
picture frame. It is provided with an 
adjustable supporting arm. | 

In Fig. 7 a pulpit lamp is depicted. 


i i A ; 
Fic. 7.—PULPIT LAMP. 


This lamp can be easily arranged on a 
pulpit to throw the light wherever desired 
without allowing anv light to escape. It 
is said that this lamp is being used at pres- 
ent in many of the leading churches. 

This series of lamps is manufactured by 


McLeod, Ward & Company, of New York. 
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Incandescent Electric Light 
Manipulators. 

Every manufacturer appreciates the fact 
that he obtains much better work when his 
employés work with a good light than 
when they work with a poor one. In this 


article a number of useful lamp appliances 


are described. By the use of the in- 
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Frias 1 AND 2.—LAMP CORD ADJUSTER 


candescent lamp cord adjuster the light 
from the lamp can be cast where it is most 
needed, and the lamp is out of the way 
when not in use. In Figs. 1 and 2 this 
cord is shown when used for adjusting 
lamps over a desk. It enables one to raise 
and lower a suspended lamp with one hand 
without climbing up. The case is very 
durable, which obviates to a large degree 
the risk of starting a fire. It can be at- 
tached in a minute and operated very 
readily in a minimum amount of time. 
This adjuster is said to be a perfect non- 
conductor and to be approved by all in- 
surance and electrical experts. In Fig. 3 
the adjuster is shown attached to a lamp 
for use in a machine shop. 

An incandescent electric lamp replacer 
and bulb cleaner is depicted in Fig. 4. 
By using this, bulbs of any candle-power 
of standard make at any height or angle 
can be cleaned without removing from the 
socket, which does away with long exten- 
sion and special ladders, staging, ctc., and 
prevents all risk of accidents. These 
manipulators and cleaners are made in 
two styles. One is suitable for street 
lamps or any lamps that can be handled 
by straight reach. Another is suitable for 
handling lamps which hang at an angle 
and is useful for halls, churches, theatres 
and public buildings. Both styles are 
made of very light gauge steel or alumi- 
num tubing. These manipulators are 
manufactured by the Incandescent Elec- 
tric Light Manipulator Company, of Bos- 
ton, Mass., to whom was awarded bronze 
medals at Paris and Pan-American Fairs. 


ELECTRICAL REVIEW 


A New Flexible Conduit. 

There has just been placed upon the 
market a new variety of flexible conduit 
which will be known under the trade 
name of “Flexduct.” This product 
possesses several interesting novelties of 
construction. 

The conduit is made of a continuous 


woven inseparable tube, made on a ma- 
chine of special design, of a moisture- 
proof insulating fibre. The fibre is woven 
with its strands running lengthwise of the 
conduit and the warp threads alternately 
passing over and under it, thus making a 
structure which can not be unwound from 
a cut end, and making the tube of prac- 
tically one piece with a smooth inside sur- 
face. Outside of this flexible fibrous tube 


LAMP TESTING AMPERE-METER. 


is woven a cotton covering which is duly 
saturated with insulating compound. The 
fibrous interior of the tube is also filled 
with a special compound of high insulat- 
ing quality, thus ensuring an extreme in- 
sulation resistance between the wire con- 
taining the conduit and any external ob- 
ject. 

In case, in pulling a wire through this 
conduit, any sharp edge should catch in 
the inner weaving, the direction of the 
fibre being longitudinal and parallel with 
the axis of the conduit permits it to pass 
without ripping or tearing, and even in 
case of mechanical injury to the inside 
no particular harm is done, as the inside 


Fre. 4.— INCANDESCENT 
Evectric LaÊĒmP RE- 
PLACER AND BULB 
CLEANER. 
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of the conduit is non-detachable. The 
interweaving makes it mechanically stropg, 
and it is not possible for a careless or hur- 
ried workman to enlarge the size of the 
conduit by pulling out its interior lining. 
A large factory has been erected by the 
makers of this conduit, the Osburn Flexi- 
ble Conduit Company, at Hoboken, N. J., 
and the company is now prepared to turn 
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out large quan- 
ities of this 

tities f Fie. 3.—MACHINE SHOP 
product. Lamp. 


A Lamp Ampere-Sleter. 


One of the most important tests which 
can be made by a central station is that of 
the new lamps received by it, in order to 
check their current consumption when 
burning at rated voltage. The apparatus 
illustrated in the accompanying engraving 
is a lamp ampere-meter made to compare 
lamps in this way and fitted so as to re- 
ceive those having either Edison or T.-H. 
bases. The ampere-meter reads up to two 
and one-half amperes with graduations 
reading in tenths of an ampere and easily 
capable of estimation to one-one hundredth 
ampere. The little apparatus is very com- 
pact and has already been put into use in 
a large number of stations. It is manu- 
factured by the L. E. Knott Apparatus 
(‘ompany, Boston, Mass. 
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Rochester Gas and Electric Company. 


Former Secretary of State Frederick 
Cook has been elected president of the 
Rochester Gas and Electric Company in 
place of the late J. Lee Judson. Mr. 
Charles B. Judson was elected first vice- 
president, and Mr. Irwin R. Judson, a 
director. President Cook announced that 
the late President Judson’s plans in the 
matter of the development of power in 
that city, and the storage and regulation 
of the entire water supply of the Genessee 
River watershed will be carried out in 
their entirety. Irwin R. Judson is a 
graduate of Yale and is fully conversant 
with all of his father’s plans. 
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Enclosed Arc Lamps. 

Although only a few years have passed 
since the enclosed arc lamp may be said to 
have become a commercial possibility, its 
many advantages over the old style of 
open arc lamps have brought about a revo- 
lution in are lighting methods. Under 
such conditions it is unnecessary to discuss 
the comparative merits of the two systems, 
the problem having now resolved itself 
into a question of the selection of, first, 
the type of enclosed arc lamp best suited 
to the conditions, and, second, the make of 
lamp which can be most thoroughly relied 
upon to do properly the work for which it 
is designed. 
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DoUBLE-GLUBE ARC LAMP. 


In the illustration three styles of 
lamp made by the Imperial Electric 
Lamp Company for Mr. Edwin I. Will- 
iams, New York, are depicted. These 
lamps present several features of ex- 
cellence. The improved lamp, while it 
does not differ radically from the first 
of these lamps placed on the market, has 
been improved mechanically in one or two 
minor points which further simplifies it. 
The design has been to make the lamp as 
simple as possible. It has not been done 
at the sacrifice of strength and durability, 
and particular care has been exercised to 
make both the frame and working parts 
as substantial as possible to ensure a min- 
imum of repairs. 

The frames and mechanism are identi- 
cal in all types of these lamps with the 
exception of the series constant-current 
types. The main body piece is one solid 
casting and the frame of the lamp is en- 
tirely out of the circuit. The magnets of 
these lamps are wound of wire one size 
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ELECTRICAL REVIEW 


larger than is customarily the case, and 
a vulcabeston spool is used which greatly 
reduces the tendency to burn-outs. ‘The 
wire in the reactance coil of the alter- 
nating-current lamps is larger than usual. 
By a patented method of suspension no 
bolts pass through the laminations of the 
reactance coil. 

The action of the clutch, which is a 
triple toggle, is simple and positive in its 
working. The suspension of the inner 
and outer globes has also been so simpli- 
fied that trimming is an operation which 
requires but a few seconds. The size and 
shape of the inner globe are different from 
those ordinarily used. 


SINGLE-GLOBE ARC LAMP. 


been to increase the radiating surface in 


connection with the minimum inference 
with the light obtained from a design of 
lower frame. The carbon dust is never 
burned into the glass of the large inner 
globe, but can be readily shaken or wiped 
out through the roomy top opening. The 
mechanism and frame are similar in all 
types and the four poles of casings are 
likewise interchangeable. 

The outdoor lamp is supplied in oxi- 
dized copper or black enamel finish of the 
same design, which is said to be both per- 
fectly water and weather-proof and yet 
possesses ample provision for proper ven- 
tilation. The other outdoor lamps are sup- 
plied with inner and outer globes, while 
for indoor use they may be had either with 
two globes or with inner globe and porce- 
lain shade, which is desirable where an in- 
tense, rather than a diffused, light is re- 
quired. 

This lamp is made for all circuits, al- 
ternating or direct multiple, constant-cur- 
rent series, railway and power circuits, or 
for series alternating systems. 


The object has 
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Dynamos for Ignition Work. 

The generator which is shown in the 
illustration is made to be used for gas or 
gasoline engine ignition. It is light and 
compact and is of the enclosed type. It 
weighs about twenty pounds. Owing toa 
patent construction of the fields a high 
rate of efficiency is obtained. The arma- 
ture is only two inches in diameter and 


one-eigth inch long. At a speed of 1,500 


revolutions per minute twelve volts and 
three amperes are developed in the type 
A machine, and six volts and six am- 
peres in the type B machine. 

The brushes are made up of alternate 
layers of corrugated copper and composi- 


WEATHERPROOF ARC LAMP. 


tion. They are self-lubricating and clean- 
ing, which ensures long life to both brush 
and commutator. The bearings are of 
sufficient length and are of phosphor 


DYNAMO FOR IGNITION WORK. 


bronze with a self-lubricating device which 
requires very little attention. These gen- 
erators are manufactured by A. C. Nie- 
mann & Company, Milwaukee, Wis. 


ER E 


1D ths 
Bas oy 
hit ane 
pe. l 
De Wj 
a bee! 
T and 
tL 
Sal 
ti 
all 


Mate 
posi- 


G 


yy 
>t 


November 9, 190! 


Some New Direct-Current Power 
Transmission Machinery. 
At the present time perhaps no phase of 
machinery operation is attracting so much 
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ELECTRICAL REVIEW 


bility than by any other method. A very 
compact and workmanlike series of elec- 
tric motors for driving machine tools and 
of generators for motor driving and light- 
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Fia. 1.—Erceur-PoLe BELTED-TYPE GENERATOR. 


attention as that of electric drive. Nearly 
all manufacturers recognize that it is pos- 
sible in this manner to obtain a greater 
amount of economy, convenience and flexi- 
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ing is manufactured by the Northern 
Electrical Manufacturing Company, of 
Madison, Wis. 

In Fig. 1 an eight-pole belted-type 
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Fie. 3.—E1@HT-PoLE ENGINE-TYPE GENERATOR. 
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generator with three bearings is shown, 
which exhibits a powerful and compact de- 
sign and is convenient for many purposes. 
Great care is exercised in the construction 


Fie. 2.— SPHERICAL MULTIPOLAR MOTOR. 


of these dynamos, especially upon the ma- 
chine work and bearings and to ensure a 
combination of mechanical strength and 
electrical efficiency. 

The illustration, Fig. 2, shows a spheri- 
cal multipolar motor. These motors are 
carefully designed and finished and are 
said to be highly efficient and economical 
in their working. They may be either 
belted, geared or direct-connected to the 
machine to be driven. The compact and 
svmmetrical design of these motors makes 
them of great value where the space is re- 
stricted, or when it is desired to combine 
the motor and the driven machine so that 
no additional floor space is required. 

They are constructed with bronze bear- 
ings and automatic oiling rings which 
make it possibl. to operate them either on 
the floor, ceiling, side-wall or on a post. 
They may be changed from one position 
to another by simply transposing one screw 
and the oil cock on the bearings. No 
change is made in the field terminals, and 
the risk of accident by such a change is 
thus avoided. 

An eight-pole engine-type generator is 
illustrated in Fig. 3. These generators are 
constructed so as to give a high efficiency 
and meet the exacting conditions of the 
specifications and practice of the present 
day. Economy of space was sought in 
their design, which is both pleasing in ap- 
pearance and mechanically strong. Their 
heavy brush-holders and large commuta- 
tors give these machines long life and ex- 
cellent wearing qualities. 


A 
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Fire-Detecting Wire. 

Any one who has had experience in the 
handling of high-tension electric currents 
appreciates the fact that it is necessary 
to adopt the greatest possible precautions 
to prevent serious fires. In some cases, 
by defective insulation or other causes, 


SYMBOLS 


Fire Detecting Wire 
BH acai to Ele. Lt. Wires. 

B. = Bell. 
B= Battery, 

8. B.= Splice Box. 

B. B.™ Branch Box. 

L & = Light Branch. 

€.t.6.8." Electric Lt. Switch Board. 


WIRING KEY 


—-—- Spiral 
==. Core 


Loti 


Fire Detecting Wire 
Parallel with Electric Light Wire. 


Fic. 1.— FIRE-DETECTING PARALLEL TO H1GH-POTENTIAL WIRE. 


serious fires have taken place which have 
resulted in great loss of property and fre- 
quently in the loss of human life. 

The arrangement of apparatus shown in 
Fig. 1, in connection with a fire-detecting 
wire of peculiar construction, has for its 
object the notification of those in charge 
as quickly as possible when a fire takes 
place. This wire, which is manufactured 
by the Montauk Fire-Detecting Wire 


Fie. 2.—BRANCH AND SPLICE BOXES. 


Company, of New York, is intended to 
give the alarm as soon as there is any 
danger of fire. The method of construction 
to be ordinarily adopted in wiring build- 
ings for electric lights is to lay this fire- 
detecting wire parallel with the wire which 
carries the current. In case of an arc be- 


Montauk Wire 
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ing formed, the detective wire would be 
burned almost instantly and thus give 
the alarm of fire in time to. prevent serious 
damage. It would seem that the insurance 
companies should not be slow to recognize 
the value of such a protecting wire in 
buildings where high-potential currents 
are carried by the 
lighting installations. 
In Fig. 2 some 
branch and splice box- 
es made by this com- 
pany are shown. By 
an inspection of the 
illustrations it is easy 
to see the purpose for 
which they are in- 
tended. By the use 
of box A various 
branches can be ex- 
tended, while the sup- 
ply box marked C en- 
ables the electrician 
to install a wire in 
various lengths and to 
connect with ordinary 
bell wire. 
=> 
Electrical Developments in Korea. 
Mr. Horace N. Allen, United States 
minister at Seoul, writes as follows re- 
garding the above subject: On the night 
of August 17, the Seoul Electric Company 
formally opened its electric lighting plant 
by turning on the power and illuminating 
the city by arc and incandescent lights. 
This lighting plant is run in connection 
with the electric street 
railway, the installa- 
tion being of the poly- 
phasedirect-current al- 
ternating-current sys- 
tem. I append a re- 
port on the plant from 
the contractors. The 
Seoul Electrice Com- 
pany is a Korean con- 
cern, but the builders 
and operators are 
American — Messrs. 
Collbran and Bost- 
witck—who hold the 
plant on mortgage 
until all indebted- 
ness is paid. This 
is not the first elec- 
tric plant to be erect- 
ed in Korea. In 1886 an Edison in- 
candescent plant was installed in the 
palace, and was successfully operated until 
the boilers were worn out. In 1894 a new 
and very complete plant was erected by 
the American electrician of the Korean 
Government, Thomas W. Power, but the 
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advent of the Japan-China war prevented 
its use for more than a short experimental 
period. 
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A New Circuit-Breaker. 


A central station manager, thoroughly 
interested in the success and maintenance 
of his plant, realizes the depreciating 
effect of an overload on his generating ap- 
paratus, and any positive protecting device 
is eagerly sought and adopted, for he knows 
that on the excellence of the protective 


A New DocoBLe-PoLe CIRCUIT-BREAKER. 


features of his system depends the con- 
tinuity of his service. 

A circuit-breaker of positive action 
gives constant protection to a generator 
and thus prevents the attendant expense 
and loss of earning power in case it were 
injured. 

The circuit-breaker shown above, manu- 
factured by the G. I. Are Light Company. 
of New York city, is said to be very effi- 
cient and to meet the conditions described 
above. 

It has many excellent features, is neat 
in appearance, simple in design and is 
fitted to take a place in the electrical 
trades as a reliable piece of apparatus. 
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Some interesting wircless telegraphy 

experiments, using the earth as a con- 


ductor, have been made recently in 
England by Messrs. Armstrong and 
Orlong. The outcome of these experi- 


ments is being watched with interest ‘i 
electricians. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


RAILWAYS CHANGE HANpS—News comes 
from Denver that the Colorado & Southern 
Railway has purchased the Denver Tram- 
way Company and that the Interurban Elec- 
tric Railway, to extend to Idaho Springs and 
other places, will be built. 


NEw ROAD FOR AUTOMOBILES—In New York 
a macadam boulevard for the extensive use 
of automobiles is being constructed between 
Pelham avenue and the Kingsbridge road. 
This is to be called a motor road and is the 
first one planned by the city officials. 


WIRELESS TELEGRAPH Y—Cruisers connected 
with the channel squadron were stationed 
100 miles apart in the English Channel 
and out to sea to send the first greeting 
of the Duke of Cornwall and York to King 
Edward and Queen Alexandra by wireless 
telegraphy. 


MANITOBA POWER PLANT—The Manitoba 
Water Power and Electric Company, which 
was recently organized, has secured the lease 
of a water power on the Winnipeg River, 
sixty miles from Winnipeg. The company is 
preparing to put in an electric plant cap- 
able of producing 10,000 horse-power. 


New AUTOMOBILE LINES IN Boston— In the 
use of electric vehicles for transportation of 
merchandise and passengers in Boston a 
new experiment is now being planned which 
it is expected will be started before the end 
of the year. It is said that the Armstrong 
Transfer Company is behind the undertak- 
ing. 

RECEIVER FOR AUTOMOBILE CONCERN—MYr. 
Samuel F. Lever has been appointed re- 
ceiver for the New Jersey Automobile Com- 
pany, by Vice-Chancellor Stevens. The re- 
ceiver was appointed on the application of 
Mr. Frederick C. Hodge, president of the 
company, who claims that the company is 
insolvent. 


TELEPHONE LINE SHIFTED QUICKLY—The 
New England Telephone and Telegraph Com- 
pany shifted its lines in Boston from the old 
board to the new one in one hour and five 
minutes. The work was carefully prepared 
for in advance and was carried out without 
a hitch. During the sixty-five minutes 6,000 
connections were changed. 


NEW POWER PLANT FOR NEW SOUTH WALES 
—At Windsor, New South Wales, a com- 
pany has been organized to construct and 
Operate an extensive water-power plant on 
the Colo River, which is about thirty miles 
from Windsor, for the purpose of generating 
electricity to supply Sydney, Newcastle 
and other cities in that locality. 


ELECTRIC RAILROAD TO CONNECT MINES—MYr. 
Barney McCaffrey, of Cheyenne, Wy., states 
that his company intends to consolidate all 
of the large paying mines in the southern 
Carbon County country and connect them 
with the smelter at Grand Encampment by 
an electric railway system. It is estimated 


that the trolley system will cost about 


$3,000,000 to construct. 


LarGcE PLANT IN MExIco—The work on the 
gas and power plant which is to be con- 
structed at a cost of about $800,000 in Monte- 
rey, Mex., will soon be begun. Mr. R. N. 
Oakman, of New York, is interested and has 
gone to Mexico together with engineering 
experts to begin the work of construction. 
It is intended to furnish light and motive 
power to large and small manufacturing 
industries in Monterey and its suburbs. 


LARGE Power PLANT ON CONNECTICUT 
RIverR—A penstock to handle water from the 
Connecticut River at South Manchester, Ct., 


is being constructea by the Riter-Conley 
Company. A large electric power plant is to 
be erected which will drive the cotton mill 
machinery of the Manchester district. It is 
said that the equipment of the mills at Man- 
chester, which are to use the new motive 
power, is being constructed in Pittsburgh. 


EveEctTRic TRAIN Liguringc—The Pullman 
Company has just finished and delivered to 
the Louisville & Nashville Railroad Com- 
pany three elegant dining cars, equipped 
with the “axle light’ system of the Con- 
solidated Railway Electric Lighting and 
Kquipment Company. No auxiliary light has 
been provided in these cars. One of these 
cars will run between Cincinnati and Louis- 
ville and two between Birmingham and New 
Orleans. 


NEW ELECTRIC COMPANY IN SpaIN—The 
Societe Iberique Thomson-Houston is the 
title of a new concern registered in Madrid, 
with a capital of over $1,900,000 for the pur- 
pose of acquiring, working and exploiting 
the Thomson-Houston patents in Spain and 
Portugal, and also to acquire the tramway 
concession for Cadiz trom the Societe 
Anonyme Thomson-Houston de la Mediter- 
ranee, Which is a branch of the French 
Thomson-Houston Company. 


LARGE ELECTRIC PLANT IN GEORGIA—MYr. 
George J. Baldwin, of Savannah, and his 
associates have secured a controlling inter- 
est in the Chattanooga Falls Company, of 
Columbus, which owns the Clapp factory 
falls property on the Chattanooga River, 
about two miles north of Columbus. Stone 
& Webster, of Boston, Mass., are said to be 
associated with Mr. Baldwin. It is said that 
an electric plant to develop 14,000 horse- 
power wil be built in the near future. 


SYSTEM OF ELECTRIC RAILWAYS IN KEN- 
TUCKY—Ex-Senator George B. Davis is said 
to be interested in a plan to establish a sys- 
tem of electric railways and railroad indus- 
tries in Kentucky. For this purpose it is 
said that a capitalization of about $7,000,000 
will be required. It is also stated that it is 
proposed to furnish not only transportation 
but to use the power plants to supply electric 
light and make artificial ice. Mr. Davis 
States that the neceSsary franchises have 
already been obtained. The name of the 
company to be formed will be the Blue Grass 
Rapid Transit Company. 


LARGE POWER PLANT AT SAULT STE. MARIE, 
—Mr. F. H. Clerque, of Sault Ste. Marie, is 
said to have decided upon the construction 
of a large water-power canal to cost upward 
of $2,000,000. It is said that Messrs. Wide- 
ner and Elkins, of Philadelphia, are inter- 
ested in the enterprise. It is intended that 
the new canal will develop about 20,000 
horse-power of electric energy from the 
rapids of the St. Mary’s River opposite the 
ship canal. For this purpose the St. Mary’s 
Falls Power Company was organized a short 
time ago. Application has now been made 
to the board of supervisors in accordance 
with the statute for permission to divert 
the waters of the river for this purpose. 


DEVELOPMENTS IN TELEGRAPHY—A series of 
experiments has been carried on between 
Paris and Bordeaux with the telephone ap- 
paratus invented by M. Mercadier, one of the 
head masters of the Paris Polytechnic 
School. It is said that the operators had no 
difficulty in transmitting on the same wire 
sixteen messages at the same time and that 
they received messages from an equal num- 
ber of operators without the slightest con- 
fusion. It is said that the success of the ex- 
periment has led M. Mougeot, director of the 
French Post and Telegraph Department, to 
establish the Mercadier apparatus imme- 
diately for the purpose of transmitting to 
Havre and Brest cablegrams for England 
and America. 
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CURRENT ELECTRICAL NEWS ) 


ELECTRIC LIGHTING 


REDLINE, Pa.—A new electric light plant 
is to be constructed. 


BURLINGTON JUNCTION, Mo.—An electric 
light plant is to be built at Burlington Junc- 
tion. 


SaLEM, N. H.—Mr. Ernest P. Woodbury 
has begun work upon the new electric light 
plant. 


LEESVILLE, La.—The Leesville Electric 
Light Company has begun to operate its 
plant. 


ALTOONA, Pa.—A new electric light com- 
pany is being organized by prominent local 
capitalists. 


LAURIUM, MicH.—The construction of a 
municipal electric light plant is being 
agitated. 


York, Pa.—The Merchants’ Electric Light, 
Heat and Power Company has nearly com- 
pleted its new plant. 


LEAMINGTON, MiIcH.—Mr. H. C. Ward is 
preparing to fit up his tobacco factory with 
an electric light plant. 


TRAVERSE City, Micu.—An electric light 
plant for Mr. Victor Peterty] has just been 
installed by Campbell Brothers. 


LOWELL, Mass.—The regular semi-annual 
dividend of two and one-half per cent has 
been declared by the Lowell Electric Light 
Corporation. 


VERSAILLES, OHIO—For waterworks ex- 
tension and electric light purposes an issue 
of bonds to the amount of $10,000 has been 
decided upon. 


PLYMOUTH, Pa.—Mr. Thomas West, who 
owns the Wyoming Knitting Mills, is adding 
an electric light plant to illuminate both the 
mill and his residence. 


WHEELING, W. Va.—The Wheeling Steel 
and Iron Company is constructing a new 
electric light plant to be used in connection 
with its new tube works. 


DUBLIN, Ga.—The city council has recently 
employed an expert electrician to determine 
what was needed at the light and power 
plant in the matter of machinery. 


GEORGETOWN, S. C.—A commission has 
been issued to the Georgetown Electric Com- 
pany, which was formed for the purpose of 
lighting the city. The capital stock is $50,- 
000. 


PorTSMOUTH, N. H.—The Rockingham 
Light and Fower Company has had its new 
plant exempted from taxation for a term of 
ten years by the city government of Ports- 
mouth. 


LEWISTON, Me.—The Lewiston Light Com- 
pany has bought the American Light and 
Power Company, of Lewiston, Me. A con- 
solidation of these two companies has been 
effected. 


Newport News, Va.—A_ large electric 
plant is to be installed at’ Fortress Monroe 
which will be capable of lighting the works 
and also the entire fort both within and 
without. 


GREENWOOD, INp.—The American Light 
and Water Company, of Indianapolis, Ind., 
has been granted a franchise for a combined 
water and lighting plant to be constructed 
in Greenwood. 


Sr. Louis; Mo.—The St. Louis Electric 
Construction and Maintenance Company has 
leased the property of the Suburban Elec- 
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tric Light and Power Company for a term of 
forty-one years. 


St. Pau, Minn.—The Imperial Manufact- 
uring Company has been granted a franchise 
to furnish heat, light and power in the busi- 
ness section and a portion of the residence 
district of the city. 


NortuH DicHtTon, Mass.—The building for 
the bleachery which is being constructed is 
to be lighted by electric light. A large 
dynamo has been put in by the company to 
furnish the power. 


PORTLAND, Me.—The American Light 
and Power Company has sold its business 
to the Lewiston & auburn Electric Light 
Company. A consolidation of these two com- 
panies has now been effected. 


GREENSkOoRO, N. C.—Mr. A. J. Dunn has re- 
ceived the contract for the erection of the 
power-house of the Greensboro Electric Com- 
pany. By the terms of the contract the 
work must be completed by January 1, 1902. 


ENGLESIDE, Pa.—Mr. George H. Oster has 
received the contract to make additions to 
the power plant at Engleside from the Lan- 
caster County Railway and Light Company. 
The power-house is to be enlarged and 4,500 
horse-power added. 


ULEVELAND, OHIO—It is reported that the 
electric light, telephone, telegraph and other 
companies which have overhead wires in 
Cleveland will meet within a short time for 
the purpose of agreeing, if possible, upon 
some plan of placing ali the wires under- 
ground. 


SAN FRANCISCO, CaL.—Joseph McWilliams 
& Company, of Louisville, Ky., have been 
awarded the contract for installing the com- 
plete mechanical equipment, consisting of 
boilers, engines, electric light plant, ele- 
vators, etc., in the new Federal Building in 
San Francisco. 


LITTLE Rock, ARK.—Mr. Thomas W. 
Dixon, of the Fort Wayne Electric Works, 
has received a contract from the board of 
public affairs for the enlargement of the 
city electric light plant, so as to have a full 
capacity of 360 arc lamps. The contract 
amounts to about $20,000. 


MEMPHIS, TENN.—The plant of the Mem- 
phis Light and Power Company has been 
remodeled. The expense of remodeling 
and building the conduit system amounts to 
about $600,000. The work is now nearly 
completed. These alterations make this 
plant one of the largest in the South. 


East DUBUQUE, IowaA—The Union Electric 
Company has canvassed the city for incan- 
descent light subscriptions and secured con- 
tracts for about 500 lights. With this as- 
surance the company will string wires from 
Dubuque, the work for which will be begun 
in a short time. 


NorwicuH, Cr.—The police commissioners 
have made arrangements with the Norwich 
Gas and Electric Company to discontinue 
the gasoline lights. Incandescent lamps are 
now to be installed. The Gas and Electric 
Company will expend about $5,000 in in- 
stalling the new system. 


ELBA, ALA.—A declaration of incorporation 
of the Elba Power Company has been filed 
in the probate office. The capital stock is 
$30,000, of which $25,000 has already been 
subscribed. The object of the corporation 
is to develop the water power in Elba for an 
electric light plant and manufacturing pur- 
poses. 


Repwoop City, Cau.—The city is now 
lighted by the electric current which is gen- 
erated at Blue Lakes. The cable lines are 
owned by the Standard Electric Company, 
of California, while the Consolidated Light 
and Power Company acts as its distributing 
agent for the county of San Mateo. The 
later company now has the contract for 
lighting the streets of Redwood City and 
also the city of San Mateo. 


ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH 


Fort Scort, KAN.—From Fort Scott by way 
of Piqua a telephone line is being built. 


KIMBALL, S. D.—A telephone line between 
Kimball and Platte is being constructed. 


Epna, Tex.—A telephone company is being 
organized by Mr. W. M. McCrary and others. 


La Crosse, Wis.—A telephone line is being 
built between La Crosse and St. Paul and 
Minneapolis. 

La SALLE, ILL.—The Borough County 
Telephone Company has increased its capi- 
tal stock to $120,000. 


STEUBENVILLE, OHIO—EXtensive repairs are 
being made upon che telephone line between 
Steubenville ana Richmond. 


Rock ISLAND, ILL.—The citizens of Rock 
Island have voted in favor of the Bills’ 
independent telephone system. 


MERIDIAN, Miss.—It is stated that the 
local telephone company has sold out to the 
Cumberland Telephone Company. 


SaLt LAKE City, UTaH—lIt has been ar- 
ranged to connect the lines of the Opal and 
Big Piney telephone companies. 


CHAMPAIGN, ILL.—Arrangements are being 
made to put in about 3,00u feet of new cable 
by the Home Telephone Company. 


CARDIFF, ALA.—The Southern Bell Tele- 
phone Company has been granted franchises 
to construct a telephone line in Cardiff and 
Brookside. 


WEsTON, OH10—The Weston-Grand Rapids 
Telephone Company is setting the poles to 
extend its lines into Liberty and Jackson 
townships. 


CLAY City, INnp.—Under a franchise 
granted two years ago the Central Union 
Telephone Company has begun putting in 
a system there. 


BALLSTON Spa, N. Y.—A new switchboard 
is to be installed at the central office of the 
Hudson River Telephone Company at a cost 
of about $60,000. 


DUNKIRK, N. Y.—News comes that the tele- 
phone company, which has recently been en- 
gaged in putting up a system, is about ready 
to begin operations. 


SARATOGA, N. Y.—In the local central office 
of the Hudson River Telephone Company a 
new switchboard is to be installed at an ex- 
pense of about $16,000. 


OLEAN, N. Y.—The Union Telephone Com. 
pany has been obliged to install an additional 
board for 100 more lines, owing to its rap- 
idly increasing business. 


NEW ORLEANS, La.—The American Tele- 
phone and Telegraph Company is said to 
have bought the Texas Long-Distance Tele- 
phone Company for $35,000. 


Batu, Me.—Linemen of the New England 
Telegraph and Telephone Company are re- 
building its lines between Bath and Pop- 
ham and Bath and Waldoboro. 


WICHITA, KAN.— Lhe ...ssouri & Kansas 
Telephone Company and Mr. Frank L. 
Brown have applied for ordinances to con- 
trol telephone systems there. 


MINTONVILLE, Ky.—From Mintonville to 
Humphrey a telephone line is being con- 
structed. In Humphrey it will make con- 
nection with the Middleburg line. 


CIRCLEVILLE, Onto—The Citizens’ Tele- 
phone Company has been compelled to en- 
large its switchboard. A new section which 
recently arrived will soon be installed. 
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lephone 
na, Minn.—The Winona Te 

Pic has purchased the toll lines and 
exchanges of the Phenix Telephone oan 
pany, of Rushford, Minn., for about $15,000. 


, Tele- 

SALTILLO, TENN.—The Cumberland 
graph and Telephone Company is placing 
poles between Saltillo and Swallow Bluff for 
the purpose of extending its line to that 


point. 


NASHVILLE, TENN.—A contract to build 
twenty-four and one-half miles of telephone 
line to connect Nashville with Rogersville 
and Oliver has been closed with Mr. John 


A. Pruitt. 


St. MATTHEW, S. C.—The Orangeburg & 
St. Matthew Telephone Company has made 
application for a charter to connect St. 
Matthew via Orangeburg with the long-dis- 
tance Bell telephone system. 


EVANSVILLE, IND.—Two new telephone com- 
panies have applied for franchises from the 
board of public works. They are the Evans- 
ville Home Telephone Company and the Tele- 
phone Company of America. 


FREDERICKSBURG, VA.—Plans are being con- 
sidered for connecting the Spottsylvania and 
Louisville telephone lines which would put 
that section in direct connection with Rich- 
mond and other Virginia cities. 


LOUISVILLE, Ky.—The Louisville Home 
Telephone Company is being financed on a 
basis of $1,000,v00 worth of ponds and $1,000,- 
000 worth of common stock. All of the bonds 
has been supscribed for at par. 


JOHNSTOWN, Pa.—The construction of the 
new telephone line of the Huntington & 
Clearfield Telephone Company has begun. 
ahe company’s line will be constructed be- 
tween Carrolltown and Spangler. 


Ilona, MicuH.—A franchise has been granted 
to the Citizens’ Telephone Company, of 
Grand Rapids, for a new exchange. Work 
has been begun preparatory to putting in 
30,000 feet of underground conduits. 


SALINA, Kan.—Mr. A. Simons, who is the 
general foreman of the telegraph construc- 
tion for the Union Pacific Railroad, is 
superintending the rebuilding of the tele- 
graph system between Salina and Wamego. 


CONNERSVILLE, IND.—The Cambridge City 
toll line has been purchased by the Conners- 
ville Telephone Company, which gives the 
subscribers of the Connersville company 
a communication with Cambridge 

ity. 


SaLT LAKE City, Urau—Mr. P. J. Lack- 
ner, of the Telluride Power Company, has 
petitioned the county commissioners for a 
franchise to construct a power and telephone 
ie along the county road west of Jordan 

iver. 


EVERETT, Micu.—The lines of the Everett 
Citizens’ Telephone Company have been ex- 
tended to Temple, Mich., which gives the 
people of Temple connection with the state 
lines of the Independent telephone com- 
panies. 


MOLINE, ILL.—The material for a farmers’ 
telephone line to extend from the Moline 
exchange through South Moline township has 
been ordered by the Central Union Telephone 
Company. It is expected that the system 
will be in operation by January 1. 


ABERDEEN, MINN.—An increase of the capi- 
tal stock from $100,000 to $500,000, which was 
authorized by the stockholders, has been 
made by the Dakota Central Telephone Com- 
pany. The new stock is to be issued as fast 
as needed for improvements and extensions. 


JANESVILLE, Wis.—At a meeting of the 
stockholders of the Badger State Long-Dis- 
tance Telephone Company it was decided to 
reorganize the company. A reorganization 
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committee is to be appointed by Chairman 
Twining. 


PirrsspurcH, Pa.—Mr. James F. Doyle, for 
the Pittsburgh & Allegheny Telephone Com- 
pany, has signed a contract with the Union 
Telephone and Telegraph Company for 
long-distance services in the territories of 
the companies. 


BEDFORD, INp.—The city council has grant- 
ed a central office franchise to Mr. James 
Ruddick, who has erected a seventy-mile 
telephone system, which brings a number of 
towns of importance on its line into direct 
communication with Bedford. 


PARKERSBURG, W. Va.—The Independent 
companies of central West Virginia have 
combined. The company will be known as 
the Central West Virginia Telephone Ex- 
change. Mr. H. C. Henderson, of Parkers- 
burg, has been elected president. 


CARLISLE, Pa.—All of the old officers of 
the Southern Pennsylvania Telephone Com- 
pany have been reelected. The company is 
considering a proposition to consolidate with 
several other companies which govern lines 
in Franklin and Dauphin counties. 


WHARTON, TEx.—Line Master Elkins, of 
the Southwest Telephone Company, is en- 
gaged with a force of men in putting up the 
poles and wires at this end for the Pitts- 
burg & Glenflora telephone line, which is 
to connect with the central station in 
Wharton. 


WICHITA, KAN.—Mr. Frank Brown has 
accepted the telephone franchise which was 
granted him by the city council. Mr. Brown 
announces that the name of the company will 
be the Wichita Telephone Company. It is 
stated that building operations will be be- 
gun at once. 


HATTIESBURG, Miss.—The telephone ex- 
change which Mr. T. M. Ferguson estab- 
lished four years ago and sold to Messrs. 
Collins & Sons, has been sold to a stock 
company, which was recently organized, for 
$7,500. Mr. A. U. Montgomery is the presi- 
dent of this company. 


GALVESTON, TEXx.—It is expected that the 
long-distance telephone line of the Citizens’ 
Telephone Company, which is being con- 
structed between Houston and Galveston, 
will soon be completed. This company has 
recently completed a line from Houston to 
Beaumont which it is now operating. 


TOLEDO, OHIo—State Senator Brorein and 
others have organized the Auglaise Con- 
struction Company for the purpose of build- 
ing and operating independent telephone 
lines through Ohio, Indiana and Illinois. It 
is said that work will be begun at once along 
some of the new interurban traction lines. 


ROCHESTER, N. Y.—The American Tele- - 


phone and Telegraph Company has secured 
practically all the consents from property 
owners for the erection of poles and the 
stringing of wires for its telephone line be- 
tween Rochester and Syracuse and about 
half the work has already been completed. 


SPOKANE, WASH.—The long-distance line 
between Peshaston and Cle-Elum, which the 
Pacific State Telephone and Telegraph Com- 
pany has been constructing for several 
months, has been completed. The comple- 
tion of this line gives the company two lines 
to the Pacific coast ard greatly shortens the 
distance to Seattle and Tacoma. 


New YorK, N. Y.—At the meeting of the 
Stockholders of the Telephone, Telegraph and 
Cable Company of America, Messrs. H. E. 
Gawtry, George Crocker, William J. Latta 
and Frank Tilford were retired from the di- 
rectorate of the Telephone, Telegraph and 
Cable Company of America, and Messrs. C. 
W. Morse, J. E. MacDonald, R. B. Moore, R. 
L. Edwards, J. T. Sprool and John T. Morse 
elected to take their places. — 


ELECTRICAL REVIEW 


ELECTRIC RAILWAYS 


ROCHESTER, Pa.—Work has been begun 
upon the North Rochester Electric Street 


Railway. 


NEWCASTLE, Me.—An electric railway be- 
tween Newcastle and Booth Bay Harbor is 
being agitated. 


RICHMOND, Va.—A new railway up Little 
River from Radford to Indian Village is 
being built. 


Troy, N. Y.—Good progress is being made 
upon the construction of the electric railway 
between Troy and Schenectady. 


MAYFIELD, Ky.—The building of an electric 
railway from Paducah to Mayfield and prob- 
ably to Fulton is being agitated. 


NASHVILLE, TENN.—A company has been 
organized to build and operate an electric 
railway from Nashville to Monte Sano. 


Iowa City, Iowa—Messrs. Henry Bennett 
and J. W. Conn are interested in the building 
of a line from Cedar Rapids to lowa City. 


BRISTOL, Pa.—A large force of men is en- 
gaged in the construction of the extension 
of the trolley line from Croyden to Bristol. 


NEWARK, N. J.—The Wilmington & Newark 
Electric Railway Company has begun the 
erection of its line from Newport to Newark. 


Knox, IND.—News comes that an electric 
railway is to be built from Knox to Winanac. 
It is to be both a freight and passenger 
road. 


SouTH DEERFIELD, Mass.—Engineers E. C. 
and E. E. Davis have begun the survey for 
an electric line from Hatfield to South Deer- 
field. 


CINCINNATI, OH1I0—It is said that Mr. C. C. 
Bragg will, provided a franchise is granted, 
build a street railway line through South 
Norwood. 


SoutH McALESTER, TEx.—Messrs. Robert 
H. Cornell, Charles Hewitt and R. W. 
Wortham have received a franchise to con- 
struct an electric street railway in South 
McAlester. 


MILWAUKEE, WIS.—A quarterly dividend 
of one and one-half per cent on its preferred 
stock has been declared by the Milwaukee 
Electric Railway and Light Company. 


NATCHEZ, Miss.—The contract for the 
iron and also for a part of the rest of the 
material for the Natchez Electric Street 
Railway has been let. 


East St. Louis, ILL.—The right of way for 
the electric line from East St. Louis to the 
Mammoth Cave has been secured and in- 
corporation papers are soon to be taken out. 


CoLonigz, N. Y.—The highway commis- 
Sioners have given their consent to the 
Schenectady Railway Company to construct 
and operate a double track through Colonie. 


NEwtTown, Pa.—The Newtown & Yardley 
Electric Railway Company has received a 
charter to construct a line between New- 
town and Yardley, a distance of six miles. 


SOCHESTER, N. Y.—Tnose interested in the 
Rochester & Eastern Electric Railway state 
that work will be begun within a few days 
on the section between Rochester and Pitts- 
ford. 


RUTLAND, VtT.—The Rutland Street Rail- 
way Company has purchased the charter of 
the Rutland & Woodstock Railway. Mr. 
Rockwood Barrett is president of the new 
company. 

HARTFORD, Ct.—Good progress has been 


made in the work upon the new power-house 
of the Connecticut Railway and Lighting 


593 


Company. In a short time the structure will 
be ready for occupancy. 


BROCKVILLE, ONTARIO—Surveyors are en- 
gaged in laying out a route for a new elec- 
tric railway between Toronto and Brock- 
ville. It is said that the new line will also 
extend to Altoona ana Cornwall. 


BuFFALO, N. Y.—It is said that the direc- 
tors of the Buffalo, East Otto & Cattaraugus 
Electric Railway Company have decided to 
let the contract for the building of the line 
to a New York contractor for about 
$1,000,000. 


MARINETTE, Wis.—Surveyors have begun 
laying out the right of way for the Inter- 
urban line between Marinette and Peshtigo, 
which the Marinette Street Railway is pre- 
paring to build. It is estimated that it will 
cost $75,000. 


WILMINGTON, N. C.—‘tne Wilmington 
Street Railway Company, including the fran- 
chises, privileges, trolley lines, power-house, 
cars and all other properties of the com- 
pany, has been sold to Messrs. Hugh Mac- 
Rae & Company. 


CrepaR Rapips, Iowa—An electric railway 
is to run from Cedar Rapids to Iowa City. 
Colonel William G. Dows and Mr. Isaac B. 
Smith, of Cedar Rapids, are interested in the 
line which, it is expected, will be built dur- 
ing the coming year. 


NEWCASTLE, Pa.—The Sharon & New- 
castle Railway Company has begun the con- 
struction of its line from Sharon to New- 
castle. For this purpose a loan of $500,000 
has been placed with the New York Security 
and Trust Company. 


ROCHESTER, N. Y.—The New York Railway 
Commission has granted the Rochester & 
Eastern Rapid Railway permission to build 
its line from Rochester to Geneva, a dis- 
tance of forty-five miles. 


MINNESOTA City, MINN.—It is said that 
the survey which was made recently be- 
tween Minnesota City and St. Paul was for 
an electric line to connect the two cities. It 
is also stated that the work of construction 
will be begun next spring. 


CEDAR Rapips, Iowa—The city council 
has granted interurban franchises to the 
Bennett-Conn Company and the Dows- 
Smith Company. These companies asked 
franchises to construct electric lines from 
Cedar Rapids to Iowa City. 


AUBURN, N. Y.—The Auburn City Rail- 
road has decided to erect a new power-house 
which will furnish largely increased facili- 
ties. Arrangements are to be made for fur- 
hnishing power to cars running from Auburn 
to Syracuse over the Auburn Interurban 
road. 


ROCHESTER, N. Y.—The Rochester & East- 
ern Rapid Railway Company, which has a 
capital of $500,000, has been granted permis- 
sion by the state board of railway com- 
missioners to construct and operate an elec- 
tric railway line between Rochester and 
Geneva. 


KNOXVILLE, TENN.—The county court has 
granted rights of way and an electric rail- 
way franchise to Mr. Ashley S. Johnson, 
over the roads of Knox County, for the pur- 
pose of constructing an electric railway 
from Knoxville to Sevierville within the 
next two years. 


SPOKANE, WasH.—The Chelan Transpor- 
tation and Smelting Company, which is now 
building a smelter on the Columbia River, 
has secured a forty-year franchise for the 
construction of an electric railroad from 
Lake View to the Columbia River, where the 
smelter is located. 


KENSINGTON, Mp.—Judge James B. Hender- 
son has appointed Dr. Reuben D. Dietrick 
and Messrs. William L., Terrell and Robert 
B. Peters receivers for the Kensington & 
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Chevy Chase Electric Railway Company. 
Judge Henderson directed that the road be 
sold at public auction. 


MANSFIELD, OuH10—The work of building 
the Mansfield, Savannah & Wellington Elec- 
tric line will be commenced at once. The 
contract for building the entire line of sixty 
miles has been let to the International Con- 
struction Company. The work is to be fin- 
ished by October 1, 1902. 


St. PauL, Minn.—The Twin City Rapid 
Transit Company has secured the use of the 
right of way of the Northern Pacific Rail- 
road from Mahtomedi to White Bear. It is 
expected thac an electric line will be in oper- 
ation between those points in time for sum- 
mer excursions next year. 


CORNWALL, ONTARIO—The Cornwall Elec- 
tric Street Railway Company is rebuilding 
the interior of the old mill of the Cornwall 
Milling Company. New dynamos are being 
installed with the view to operating the sys- 
tem from this new station. Water turbines 
will be used to develop the power. 


DayYTON, OH1o—Good progress is being 
made upon the trolley line which is being 
constructed along the bank of the Miami 
and Erie Canal for the purpose of propelling 
boats. It is expected that this improvement 
will increase the value of the canal prop- 
erty and will cause it to be much more ex- 
tensively used for transporting freight. 


SAGINAW, »lIcH.—The +riint, Saginaw & 
Bay City Railway Company has been organ- 
ized for the purpose of building an inter- 
urban electric railway between Flint, Sagi- 
naw and Bay City. Mr. Robert Oakman, 
who was formerly state tax commissioner, 
is secretary of the new company. It is said 
that most of the right of way has been se- 
cured and that the work of construction 
will soon be begun. 


LEGAL NOTES 


LAWYER EMPLOYED ON A YEARLY SALARY 
NOT A LABORER—A lawyer employed by a 
railroad company on a yearly salary payable 
monthly is held, in Latta vs. Lonsdale (C. C. 
App. 8th C.) 52 L. R. A. 479, not to be a 
laborer or employé within the meaning of 
those terms in a statute giving a preference 
to the payment of wages or salaries of such 
persons out of the assets of insolvent cor- 
porations. 


FAILURE TO COMPLY WITH CONSIDERATION 
OF GRANT OF RAILROAD RIGHT OF Way For- 
FEITS ITS TITLE—A condition forming the 
consideration of the grant of a railroad 
right of way, that a depot shall be main- 
tained on the land, is held, in Lyman vs. 
Suburban R. Co. (Ill.) 52 L. R. A. 645, not 
to be void because contrary to public policy, 
but failure to comply with it will forfeit the 
title of the railroad company. 


LOAN OF MONEY TO MAKE IMPROVEMENTS 
NOT PRIORITY OVER STREET RAILROAD Mort- 
GAGE—In Illinois Trust & Sav. Bank vs. Doud 
(C. C. A. 7th C.) 52 L. R. A. 481, no priority 
over a street railroad mortgage is held to be 
created by a loan of money to make substan- 
tial improvements to its plant and power, 
when this w s not indispensable to the con- 
tinuation of the company as a going con- 
cern, but was necessary to enable it to main- 
tain the volume of its business. 


FAILURE TO REMOVE DANGEROUS WIRES 
FROM STREET PROMPTLY A MATTER FOR JURY 
To CONSIDER—The want of a sufficient force 
promptly to remove broken, dangerous elec- 
tric wires from the street, when they have 
been broken in many places by an unusual 
storm, is held, in Boyd vs. Portland General 
Electric Co. (Or.) 52 L. R. A. 509, to be a 
matter for the consideration of the jury on 
the question of reasonable care, and the 
court is held to have no right to say that 
as matter of law it constitutes no excuse for 


the delay. 


ELECTRICAL REVIEW 


PERSONAL MENTION 


Mr. RopertT HAMMOND, the well-known 
English electric railway engineer, is now in 
the United States. 


Mr. C. A. CorrlN, president of the General 
Electric Company, has just returned from 
Europe, where he has been for about six 
weeks. 


Proressor W. E. Espaucu, A. B. (Penn.), 
Ph. D. (Penn.), has accepted the professor- 
ship of chemistry and physics in Kenyon 
College, Gambier, Ohio. 


Mr. SIDNEY H. SuortT, who is engaged with 
the English Electric Manufacturing Com- 
pany, of Preston, Lancashire, England, is 
now in the United States. 


Mr. J. B. HANNA, who was formerly sec- 
retary of the Cleveland City Railway Com- 
pany, will, it is stated, be the president of 
the Central Illinois sraction Company. 


Dr. HERMANN SIMON, teacher in physics 
at Frankfort, A. M., has been appointed 
associate professor of physics and elec- 
tricity in the University at Gottingen. 


Mr. C. W. Rose, of Coopers, N. Y., has gone 
to Charleston, S. C., to assist in the erection 
of a large electric plant, said to be under 
the supervision of Mr. Thomas A. Edison. 


Dk. ERNST NEUMANN, teacher of applied 
mathematics and physics in the University 
of Halle, has been appointed to an asso- 
ciate professorship in the University at 
Breslau. 


Mr. n. A. JONES has resigned as general 
manager of the Massachusetts Telephone 
and Telegraph Company to become the gen- 
eral manager o, the American Electrolytic 
Company. 


Mr. R. E. PEAKE, who is connected with 
the firm of Clark, Ford & Taylor, which has 
the contract for the construction of the 
cable between Vancouver and Australia, has 
sailed on the Celtic. 


PRESIDENT SANDERSON, Of the Electric Ve- 
hicle Transportation Company, states that 
the company expects to have four electric 
stages running on Fifth avenue, New York, 
within a short time. 


Mr. W. D. Gosse, of Toronto, Canada, has 
been in Knoxville, Tenn. Mr. Gosse repre- 
sents the Canadian capitalists who are in- 
terested in financing the electric railroad 
between Knoxville and Sevierville. 


Mr. JAMES T. Morse has been elected to 
fill the vacancy caused by the resignation 
of Mr. Henry R. Wilson from the director- 
ship of the Erie Telephone and Telegraph 
Company at a meeting of the directors. 


Mr. R. S. Gorr, of poston, Mass., who is > 


the general manager of the Old Colony 
Street Railway Company, has been in 
Atlanta, Ga., examining the street railway 
property of the Atlanta Railway and Power 
Company. 


MesskS. CHARLES A. CASE AND H. M. 
JONES, representatives of the American Tele- 
phone and Telegraph Company, who have 
been in York, Pa., looking after the inter- 
terests of the company, have gone to Spring- 
field, Mass. 


Mr. J. W. Jarvis, president of the Spring- 
field Consolidated Railway Company, in 
Springfield, Ill., has been in Louisville, Ky., 
looking after the installation of the new ma- 
chinery which is being placed in the power 
plant there. 


Mr. F. A. W. LEWIN has arrived in Jack- 
sonville, Fla., and assumed charge of the 
construction for the Pennsylvania Telephone 
Company. Mr. Lewin formerly held the 
same position with the United States Tele- 
phone Company. 
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Mr. ALLEN H. Cram, of Macon, who is the 
general manager of the construction depart- 
ment of the Cencral Union Telephone Com- 
pany, has arrived in Mattoon, Ill. Mr. Cram 
will begin work at once on the new lines to 
be erected from Mattoon to Windsor. 


EXx-SENAToR C. C. KAUFFMAN has pur- 
chased the Columbia Electric Light and 
Power Company, in Columbia, Pa. This 
company supplies electric light to the city. 
Mr. Kauffmann has resold the property to 
the Lancaster County Railway and Light 
Company. 

Mr. J. S. HeaLy, of Cleveland, Ohio, has 
been in Bath, N. Y., looking after the in- 
terests of the Interocean Telephone Com- 
pany. This company has completed arrange- 
ments to extend its lines from Hornellsville 
to Bath, using the lines of the Independent 
farmers’ line. 


Mr. C. H. LAWreENcE, of Detroit, who is the 
general manager of the International Con- 
struction Company, is in Mansfield, Ohio, 
looking after the construction of the Mans- 
field, Savannah & Wellington Electric Rail- 
way, for which the International company 
has the contract. 


Mr. J. D. Houseman, manager of the St. 
Louis & St. Charles Electric Railway Com- 
pany, has purchased the incandescent elec- 
tric light plant in St. Charles, Mo., from Mr. 
A. D. Wiliams. Mr. Houseman will oper- 
ate it in connection with the power-house of 
the electric railway. 


Mr. Hergerr LLoyd, who was formerly 
vice-president of the Electric Storage Bat- 
tery Company, has been elected to the presi- 
dency in place of Mr. George H. Day, who re- 
signed. mir. George D. Widener, who was 
formerly second vice-president, has now been 
made first vice-president. 


Mr. H. K. Paine, who represents Stone & 
Webster, of Boston, and who spent the past 
winter in Houston, Tex., looking after the 
street railway interests of that firm there, 
has returned to Houston from El Paso, 
where he has been engaged in the organiza- 
tion of the El Paso Electric Railway Com- 
pany. 


GENERAL GREELEY, the chief of the United 
States Signal Office, has arrived in London 
from the Philippine Islands, where he has 
been inspecting the army and navy tele- 
graphs and cables. General Greeley is said 
to be satisfied with the efficiency of the 6,000 
miles of cable and telegraph lines now work- 
ing in the Philippine Islands. 


AUTOMOBILE NOTES 


Goop RuN By AUTOMOBILE—The Toledo 
carriage of the American Bicycle Company, 
which recently made the trip from Toledo 
to Rochester, made a good record, practically 
no repairs being necessary on the route. 
When the rough roads over which the auto- 
mobile was compelled to travel are consid- 
ered, the result is very gratifying to the com- 
pany. 

AUTOMOBILE CLUB OF AMERICA—The ¢.:' 
nights of this club wire resumed on Tues 
day evening, October 22, avd will be con- 
tinued every Tuesday ! rafter until 
further notice. A spread - .f be servcu 
each Tuesday evening. It } veen suggested 
that the members of the: «b make a poirt 
of being at the club from .our to six {v cock 
on Sunday afternoons. 


AUTOMOBILE Race MreTING—The Long 
Island Automobile Club has completed the 
arrangements for the motor race meeting on 
November 16, and has decided on the classi- 
fications of the vehicles. Gasoline carriages 
are divided into three classes: One under 
1,000 pounds, one over 1,000 and under 2,000 
pounds, and one over 2,000 pounds. Steam 
vehicles of all kinds are grouped to compete 
in one class, while electric vehicles of all 
kinds are grouped in and will compete in 
another class. 
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The movement of electrical securities for 
the past week may be said, if one is per- 
mitted to use an Irish expression, to have 
consisted of standing still. The principal 
feature of interest about the stock market 
in general is the apparent entire lack of 
public interest in it. There seems to be a 
disposition on the part both of speculators 
and the public generally to regard the pres- 
ent as a sort of flood-tide or high-water mark 
in the general movement of the market, and 
while the prices of all classes of securities 
remain high there is little trading done in 
them and the quotations remain stationary. 
By some this is regarded as an indication 
that we have reached the crest of the wave 
of good times, but in view of the increasing 
exports of the country, the satisfactory con- 
dition of its internal and external affairs. 
the continual conquest of new market terri- 
tory by our export houses and manufactur- 
ers, this view seems hardly to be justified. 
Perhaps it is wiser to think that the market 
has run a little ahead of the conditions 
which have caused its long continued ad- 
vance and is simply resting, waiting for the 
general advance of business to catch up with 
its advance position. Below will be found 
quotations of the electrical securities for the 
past week at the various centres of their 
activity. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 2. 


New York: Closing. 
Brooklyn R. T................... 6314 
CON GaSe esis She O A eae 21414 
Gen. Blec..... ee ees 258% 
Mamo IS lots. fost eats eta eda aca ate ade totes 123% 
Met. St. RYs oii oyn ten eet awaveks 155 
Kings Co. Elec..............2000e 185 
N. Y. & N. J. Tel. Co............ 166 
Telep., Tel. & Cbl. Co............. 6 

Boston, November ?: Closing. 
Am. Telep. & Tel................ 158 
Erie: Téli bens wala ceed ve ek Bee oS 21 
New Eng. Fel ce oca4 ehadaseelwees 132% 
Mass. Elec. pf.............0 eee ee 941% 
Westing. Mfg. pf..............02. 78 
Edison WieC 4.04.45 60d saalewssand Vea 245 

Philadelphia, Norember 2: Closing. 
Elec. Co. of America............. 654 
Philadelphia Elec................. - 51% 

' Union Traction.................. 283% 
United G. I. Co... ... wc ee ee ee 112 
Elec. Stor. Bat. ¢............000ee 
Elec. Stor. Bat. pf............... 

Chicago, November 2: Closing. 
Chicago Edison Light............ 162 
Central Union Telephone......... 82 
Chicago Telep.............. 0008. 250 
Un “DiaCoi acta sotoued-aovesieeaes 17 
Un: Trac: Dly ous ose dew tees 4 eeu 54 
Metropolitan El.................. 90 


MISCELLANEOUS 


Mr. GEORGE A. ZELLER, of St. Louis, Mo., 
who is engaged in book selling and pub- 
lishing there, is putting on the market 
Stromberg’s “Steam Users Guide,” which has 
been revised and greatly enlarged. This 
guide should be of use to those who have 
steam engines and electrical apparatus in 
charge. 


THE CHICAGO TELEPHONE SUPPLY CoM- 
PANY, of Chicago, Ill., has designed the Chi- 
cago lightning arrester and distributing 
board to offer both fuse and carbon protec- 
tion. Each fuse is mounted in a glass tube 
and thus has an air-gap surrounding it for 
its full length. Its universal switchboard 
is said to be electrically efficient and me- 
chanically durable, 


M. R. Konie, of Paris, who is well Know 
for his scientific instruments and investiga- 
tions in acoustics, died recently at the age of 
sixty-nine years. 


Mr. JOHN WHIPPLE, JR., died recently at 
Leesburg, Va., where he has been engaged 
in the electric lighting business. Mr. Whip- 
ple was about forty years of age. He leaves 
a widow. 


Mr. SAMCEL C. BLACKWELL recently died of 
paralysis in New York at the age of seventy- 
eight. For the last twenty years Mr. Black- 
well had been treasurer of the Mexican Tele- 
graph Company, with offices in New York. 
He was born in Bristol, England. 


Mr. Z. S. Horsroox, of Brookline, Mass., 
has died after a surgical operation. Mr. 
Holbrook resigned recently as president of 
the Massachusetts Telephone and Telegraph 
Company {to be president of the American 
& Moore Electrolytic Company. At one time 
Mr. Holbrook attended the Yale Theological 
School, but left the ministry in 1881 to en- 
gage in business. 


Proressor C. W. Swoorr, who was the di- 
rector of the electrical department of the 
Spring Garden Institute, of Philadelphia, Pa., 
died on October 7, after a very short illness. 
In late years Professor Swoope has prepared 
the column of industrial science notes for 
the Philadelphia Ledger. He was the author 
of a book entitled “Lessons in Practical 
Electricity.” At the time of his death he 
was thirty-one years of age. 


| NEW INCORPORATIONS | 


New York, N. Y.—The Hubbell-Grier 
Electric Company. $25,000. 


GREENSPRING, Orrro—The Greenspring Tele- 
phone and Electric Company. $15,000. 


Cotton, S. D.—The Colton Telephone Com- 
pany. $10.000. Incorporators: O. P. Ander- 
son, A. 1. Austin and others. 


TRENTON, N. J.—Storey Motor and Electric 
Company. $500.000. Incorporators: S. Liv- 
ingston, R. A. Jenks and others. 


ARCADE, N. Y.—Wyoming & Cattaraugus 
Telephone Company. $10.000. Directors: 
T. Hayden, P. E. Merrill and others. 


CUSTER, S. D.—The Rapid Traction Con- 
struction Company. $5,000,000. Incorpo- 
rators: E. W. Farnham, B. R. Noble and 
others. 


East ORANGE, N. J.—Missouri & Illinois 
Railway Company. Capital, $500.000. In- 
corporators: John B. Sears, W. W. Wood and 
others. 


MONTICELLO, Mo.— Citizens’ Telephone 
Company, of North Missouri. $1,200. Incor- 
porators: Cyrus C. Raine, Charles Little and 
others. : 


MINNEAPOLIS, MInn.—Rapid Service Tele- 
graph and Telephone Company. $100,000. 
It is authorized to build. lease and operate 
lines in any part of the state. 


ALBANY, N. Y.—The Salamanca & Little 
Valley Railroad Company. $400.000. To 
operate an electric line from Great Valley 
to Little Valley, Cattaraugus County. 


Wanespnoro, N. C.—Bluitt Falls Electric 
Power Company. $250.000. To dam the Pee 
Dee River, furnish power and build cotton 
mills and other factories. Stockholders: I. 
T. Stowe and others. 


LA Crossk, Wis.—Hillsboro & Northwest- 
ern Railway. $50,000. To operate an elec- 
tric railway between Union Center and Hills- 
boro, a distance of six miles, and intersect 
the Northwestern line. Incorporators: L, H, 
Webster, C. F. Rose and others. 


THE VARLEY DUPLEX MAGNET COMPANY has 
moved its Chicago office to 82 Lake street. 
Mr. C. L. Hibbard is the western agent for 
this company. 


THE FEDERAL ELECTRIC COMPANY, of New 
York, is stated to be in the market for the 
purchase of a considerable quantity of line 
material which it intends to ship to China. 


THE CHICAGO PNEUMATIC Toot COMPANY. 
of Chicago, Ill., received the only gold medal 
for pneumatic tools and also a silver medal 
for its exhibit at the Pan-American Expo- 
sition, at Buffalo. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, desires to call attention to its No. 36 
cabinet type wall telephone. This instru- 
ment is made in several styles which are de- 
scribed in a circular it is now sending out 
to the trade. 


THE R. M. CORNWALL ELECTRIC COMPANY, 
of Syracuse, N. Y., is considering the 
feasibility of increasing its capital stock 
with the object of becoming a large factor 
in supplying central New York with all kinds 
of electric supplies. 


THE LORAIN STEEL Company, of Johnstown, 
Pa., has received the contract to construct 
an underground electric railway in Wolver- 
hampton, England. The work will be over- 
seen by Engineer W. Milton Brown, who in- 
vented the system to be employed. 


Tne P. & I. Company. of Albany, N. Y., de- 
sires to purchase patents on small electrical 
devices and instruments or the right to 
manufacture on royalty. This company has 
a large factory and desires to add to the 
lines which it is manufacturing at present. 


THE KELLOGG SWITCHROARD AND SUPPLy 
CoMPANY, of Chicago, has just published a 
new bulletin describing its transmitters and 
receivers. This is No. 5 of a series of 
bulletins which the company is issuing. Tt 
will be sent to any one interested on request. 


THe Morris Erectric Company, of New 
York, is said to have secured a contract for 
wire and supplies amounting to about $50- 
000. These supplies are to be used in the 
extension work which is being carried out 
by the Mexican Tramwavs Company. 
Limited, of the City of Mexico. 


THE WATERTOWN ENGINE Company, of 
Watertown, N. Y., has received the contract 
for the steam engines for the electric light 
plant at the Hudson River State Hospital. 
The order is not large, but it is gratifying 
because it makes the tenth engine and the 
ninth installation of Watertown work in state 
asvlums and hospitals. 


A. C. NIEMANN & Company. of Milwaukee. 
Wis.. a manufacturer of small dvnamos for 
ignition purposes. is enlarging its present 
viant. being unable to keep un with its large 
number of orders. At present the output is 
twenty machines daily. A descrintive cata- 
logue will be furnished on application to the 
company. 


Tre Srenpy Steer Ture Company will. 
after November 1. 1901. consolidate its sales 
offices in the Empire Building. Pittsburgh. 
Pa.. to which all orders or communications 
should be addressed. The manufacturing 
facilities of this company have been steadilv 
augmented and it is now equipped to take 
care of orders promptly and satisfactorilv. 


THE CAMRRIA STEEL Company. of Phila- 
delphia, Pa., has ‘issued a new edition of its 
“Handbook of Useful Information for Engi- 
neers.” This hook contains information re- 
lating to structural steel manufactured hv 
the Cambria Steel Comnanv and also tables. 
rules. data and formula which should he 
of great use to engineers. architects, build- 
ers and mechanics. 


THE CHRISTENSEN ENGINEERING COMPANY. 
of Milwauke*, Wis.. has issued a very elab 
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orate and attractive booklet containing 
photographs of its factories and lists of rail- 
Ways where its air brakes are in use. It 
contains also photographs of cars and trains 
on different lines throughout the United 
States which are equipped with these air 
brakes. 


THE CENTRAL ELectric CoMPpaNy, of Chi- 
cago, Ill, has published a new price list 
dated November 1, 1901, which is devoted 
exclusively to the telephone trade. Tele- 
phones, telephone construction, material, 
telephone parts, batteries and various other 
supplies are included in this price list. Any 
one desiring a copy can procure it by apply- 
ing to the Central Electric Company. 


THE WARREN ELLCTRIC MANUFACTURING 
Company, of Sandusky, Ohio, through its 
western agent, Mr. J. Holt Gates, reports 
the sale of two 60-kilowatt, 220-volt, 60-cycle, 
two-phase Warren alternators to the Sanitary 
Districe for the drainage canal at Lockport, 
Ill. The purpose of these dynamos is to heat 
the various buildings by electricity and to 
light the offices and buildings by are and 
incandescent lights. 


THE GOULD STORAGE BATTERY COMPANY, of 
New York, has issued a very attractive book- 
let setting forth the features of its storage 
batteries. In this pamphlet the construction 
of the plates and the different materials 
used are daescribed very elaborately. It 
should be of interest to all electricians who 
have occasion to install such batteries. The 
company is prepared to carry out specifica- 
tions for plants of any size with all acces- 
sories. 


MANNING, MAXWELL & Moore, of New York, 
have issued a very large and elaborately 
illustrated catalogue of railways, steamship, 
machinist, factory, mill and electric supplies, 
which should prove of great interest to all 
who have occasion to order such supplies. 
Owing to their large increase in business the 
company have found it necessary to compile 
two catalogues. A separate edition for metal 
and wood-working machinery has been 
issued. 


THE GENERAL ELECTRIC COMPANY, of 
Schenectady, N. Y., has issued a new cata- 
logue No. 1,035 from its Edison decorative 
and miniature lamp department, describing 
its miniature lamps and appliances. In this 
catalogue a complete account of all types 
of candelabra, special series and battery 
lamps, also telephone, automobile and bicycle 
lamps, are given. It is said that over 400,- 
000 Edison miniature lamps are now used 
annually. 


THE ELECTRIC MATERIAL Company, of 
Akron, Ohio, is furnishing samples of a 
special knob which is to be used with a com- 
mon wire nail that is said to do away with 
many of the difficulties now existing in the 
case of ordinary knobs. It is said that less 
time is required to place these knobs in posi- 
tion and that the breakage is very small. 
These knobs are furnished in either porce- 
lain or clay with a special nail for this class 
of work. 


THE H. C. ROBERTS ELECTRIC SUPPLY Com- 
PANY, of Philadelphia, Pa., has taken the 
agency for the Whitney instruments, and 
has in stock a full line of the reguiar sizes. 
This company also holds agencies for the 
Bryant Electric Company, Adams-Bagnall 
Electric Company, Emerson Electric Manu- 
facturing Company, Gardner Electric Drill 
Company, and other manufacturers of elec- 
trical supplies, which shows that this firm 
is in an excellent position to cater to the 
interests of the trade. i 


Mr. I. P. FRINK, of New York. has been 
awarded a silver medal by the authorities 
of the Pan-American Exposition for the 
Frink reflectors, which were used for light- 
ing the railway station and Transportation 
Building. It is said that these reflectors 
have been awarded a medal in every ex- 
hibition in which they have been entered. 
They are made in many different shapes, 
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sizes and styles ior different purposes. A 
catalogue of these lamps will be furnished 
to any one by applying io Mr. Frink. 


Mr. C. E. RicuMonpt, of the Richmondt 
Electric Wire Conduit Company, Waukegan, 
Ill., has disposea of his interest in that 
concern. The company will carry on. the 
business as heretofore. Mr. Richmondt will 
embark in business in St. Catherine, Ontario, 
where he will establish tube works for the 
manufacture of wire conduits. He is also 
preparing to organize a company for the 
manufacture of electrical specialties, switch- 
boards, ete. It is expected at the present 
time that the factories will be ready for 
business by February, 1902. 


Mr. GILES S. ALLISON, 57 Broadway, New 
York city, general sales agent for the Secur- 
ity Self-Recording Register, Valentine & 
Company, Tripartite Steel Pole Company, 
Brooklyn Heights Railroad Company and 
the Lehigh Valley Traction Company, has 
been distributing among his many friends 
a very handsome and attractive souvenir 
picture showing the tall buildifig locality 
of New York city, the most interesting sec- 
tion of the metropolis. The picture is elab- 
orately finished in colors, surrounded by a 
white mat and enclosed in a handsomely 
decorated gilt frame. 


THE WESTERN ELECTRICAL SupPLY CoM- 
PANY, Of St. Louis, reports that it is meet- 
ing with unusual success with its new type 
Scheeffer recording wattmeters. The com- 
pany states that this apparatus has been re- 
cently improved, and that it now has a 
meter which gives an absolutely correct 
record, is sensitive to the highest degree, 
and is extremely economical. A pamphlet has 
been gotten out which fully describes these 
instruments and gives the prices and full 
information regarding them. This pamphlet 
is mailed on application. 


THE STANDARD PAINT Company, of New 
York, manufacturer of the well-known 
P & B products. has been honored by the 
authorities of the recent Paris Exposition, 
having been awarded a special medal for the 
novelty of its exhibit as well as for the 
quality of the company’s products. This ex- 
hibit consisted of a handsome pavilion which 
was constructed entirely of ruberoid. This 
pavilion, during the time of the exposition, 
was occupied by the officers of the Paris 
customs. This ruberoid pavilion can now 
be seen at the exhibit of this company at 
the Pan-American Exposition. 


Trroomas H. Brinrer & Company, 37 Arch 
street, Boston, Mass., are acting as a manu- 
facturers’ agency, representing the Granite 
State Electrical Works, Lisbon, N. H., manu- 
facturer of magnet wires: Cutter Company, 
Philadelphia, Pa.. manufacturer of circuit- 
breakers; Wire Electric Company. Philadel- 
phia. Pa.. manufacturer of rheostats; Adams 
Construction Company, Buffalo. N. Y., engi- 
neers and contractors, builders exclusively 
of street railways and electric light plants. 
Mr. Thomas H. Bibber has a wide acquaint- 
ance throughout the electrical field. having 
been connected with several New England 
electrical houses before the organization of 
the present company. 


Messrs. F. H. SCHLESINGER AND JAMES A. 
Mears have formed a copartnership under 
the firm name of Schlesinger & Mears, with 
offices at 220 Broadway, New York. Mr. 
Schlesinger has severed his connection with 
the Peru Electric Manufacturing Company, 
of Peru, Ind. The firm of Schlesinger & 
Mears will be known as wholesale jobbers of 
electrical supplies and will make a specialty 
of all kinds of incandescent lamps, complete 
lines of sockets, rheostats, receptacles. Saw- 
yer-Man goods, porcelain cleats, insulators, 
tuhes, Knobs and all kinds of special porce- 
lains for the trade. Mr. Schlesinger has a 
wide acquaintance in New York which 
should be of great assistance in establishing 
the new business. 


NATIONAL-ACME MANUFACTURING ComM- 
PANY, of Cleveland, Ohio, announces that it 
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has purchased the entire business together 
with the patents, good-will, etc., of the 
Acme Machine Screw Company, of Hart- 
ford, Ct. With this purchase all the con- 
tracts and obligations of whatever nature 
now outstanding are assumed. The office 
and factory are to be located at Cleveland, 
Ohio, and the Hartford plant will be moved 
to Cleveland. It is expected that the new 
factory will be ready for occupancy early 
in 1902. The business is to be conducted 
by those who have been engaged in the 
management of the individual companies. 
The Acme multiple spindle automatic screw 
machine, together with a full line of cap 
screws, set screws and special milled work, 
is to be manufactured. 


THe GEORGE A. WILLIAMS COMPANY, of 
Jersey City, N. J., has been awarded the 
contract by the Consumers’ Light, Heat and 
Ice Company, of Newport News, Va., for the 
installation of a new ice plant, water dis- 
tilling plant, artesian well, and an addition 
to its electric lighting plant. The amount of 
the contract is $145,000. The George A. 
Williams Company has awarded the boiler 
contract to the Heine Safety Boiler Company, 
the engine contract to the Buckeye Engine 
Company, the contract for Hawley down- 
draft furnaces to Vice, Whitney & Com- 
pany, the contract for the electrical ap- 
paratus consisting of two 200-kilowatt, two- 
phase alternators, one twenty-five-kilowatt 
direct-current dynamo, switchboards, trans- 
formers, meters, etc., to the Westinghouse 
Electric and Manufacturing Company. The 
ice plant and distilling plant contracts have 
not yet been given out. Bids for this part 
of the installation are now being received. 


THE GREEN FUEL ECONOMIZER, Which has 
now been installed in a very large percentage 
of the better class of electric power stations 
in the United States, is used in the magnifi- 
cent station of the Narragansett Electric 
Lighting Company, which is described at 
length elsewhere in this issue of the ELEC- 
TRICAL Review. In this installation the 
economizer is provided with an electric 
motor drive for the scrapers which con- 
stantly move up and down the vertical pipes 
comprising the economizer, removing from 
them all deposits of soot and dirt. One of 
the reasons which has contributed largely to 
the success of this form of economizer is 
this method of keeping the tubes clean so 
as to utilize the maximum of the heat of the 
escaping flue gases for heating the entering 
water to the boilers. In this plant the boiler 
feed water comes from the economizer at 
practically the same temperature as that of 
the body of water in the boilers, and high 
economy has attended its use. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
of Boston, has issued a very neat and at- 
tractive handbook describing the courses 
which it is giving at the present time. This 
handbook should be of great interest to all 
who desire to attend a technical school for 
the purpose of acquiring the practical de- 
tails of engineering construction. It con- 
tains a large amount of valuable data re- 
garding the instruction given in the school, 
the necessary expenses and the instructors. 
The electrical engineering course given there 
is very complete and should be appreciated 
by all who contemplate making this their 
life work. There ar? also courses in me- 
chanical electrical engineering, stationary 
engineering, marine engineering, locomotive 
engineering, heating, ventilation and plumb- 
ing, textile engineering, mechanical drawing 
and general courses. Special courses in this 
institution may also be taken by those who 
desire a limited knowledge of some subjects. 
An instruction paper for its courses in heat- 
ing and ventilation has also been issued by 
this school. In this paper the various forms 
of heating and ventilation are described at 
length. The student in this course is re- 
quired to work out ordinary practical ex- 
amples and become familiar with the con- 
struction best suited to different places 
where heaters are required. 
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Mr. E. W. Caldwell’s article on another 
page, describing a new method of obtain- 
ing stereoscopic X-ray vision, shows the 
details of one of the most ingeniously 
beautiful devices that has lately appeared. 
It will undoubtedly prove of high value 
in surgical diagnosis. 


The series of articles by Mr. J. B. C. 
Kershaw, on the electrochemical and elec- 
trometallurgical industry, will be resumed 
in an early number of the ELECTRICAL RE- 
view. This valuable series is describing 
in detail the various electrolytic plants in 
the United States and Europe and will 
form a complete compendium of the in- 
dustry. No branch of electrical applica- 
tion is growing more rapidly than elec- 
trochemistry and perhaps the greatest 
promise for future useful results that is 
held forth in any department of the art 
is found in the applications of electricity 
to the chemical and metallurgical proc- 
esses. | 3 


AUTOMATIC TELEPHONES. 

On other pages of this number will be 
found an illustrated description of the 
very successful and interesting automatic 
telephone exchange now in operation at 
Fall River, Mass. A consideration of the 
f-atures of telephone service in that city 
upon the automatice basis gives rise to 
some very interesting speculations. Chicf 
among them is whether the automatic sys- 
tem is destined to replace manual opera- 
tion of telephone switchboards in whole or 
in part, and whether it can be adapted to 
the exigencies of long-distance operation. 

When the history of other developments 
in the field of electrical engineering is 
considered it seems certain that the auto- 
matic telephone, now in the early stages 
of its development, is susceptible of great 
simplification and improvement and that 
it will undoubtedly receive these as it 
progresses in popular favor and is more 
widely extended, thus affording a larger 
opportunity for experiment and experi- 
ence. It is undeniable that the service 
given at Fall River is wholly satisfactorv 
to its patrons. There are few complaints 
and the public seem to realize that, as 
each man is his own telephone operator, 
each man is therefore himself responsible 
for faulty connections and the trouble that 
may ensue from them. There is a most 
delightful absence in the Fall River sys- 
tem of enquiries from the central office 
such as “Are you through?” or “Did you 
get him?” Apparently, also the secrecy 
of the system is appreciated by its users, 
and the fact that a connection once se- 
cured can not Le interrupted and that dis- 
connections are instantaneous, permitting 
the successive and rapid calling of a large 
number of subscribers, are also points 
which speak strongly in favor of the auto- 
matic system. But there can be no denial 
that the system is complicated and that 
certain inherent elements of weakness are 
found in the great multiplicity of small 
moving parts and contacts. This, how- 
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ever, in the light of the success attending 
the operation of telegraph and fire-alarm 
signal systems, which have been brought 
to the highest point of perfection and cer- 
tainty of operation, should not be counted 
as a strong point in opposition to the auto- 
matic exchange. A telephone exchange is 
necessarily a complicated thing and it is 
doubtful if the automatic exchange pre- 
sents any greater complexity than some of 
the large multiple exchanges working on 


the manual system. One vital point in ; 


connection with cutomatic exchanges in 
general is that the size of the exchange 
does not increase its complexity in a geo- 
metrical ratio. It is well known that with 
manual exchanges the cost of operation 
increases much more rapidly than the 
number of subscribers, and to maintain 
first-class service in a large exchange is 
proportionately much more expensive than 
in a small one. This is unquestionably 
not the case with automatic systems, in 
which the cost of operation seems to be 
fixed and proportional to the number of 
lines connected. The installation cost also 
is a simple function of the number of 
lines, so it seems from this point of view 
that the greatest success would attend the 
operation of large exchanges rather than 
small ones by the automatic method. 

It is, perhaps, too early to say definitely 
what the future of automatic telephony 
will be, but it is at least suggestive to com- 
pare the automatic selector with other 
labor-saving apparatus, and perhaps not 
rash to assume that its advantages will 
become more evident as time goes on. So 
far as the adaptation of automatic sys- 
tems to work on long-distance lines is 
concerned there seems to be no difficulty 
in the way, except that in the case of toll 
lines an operator will be required to keep 
books on the toll charges. 

The system at Fall River is certainly ex- 
ceedingly interesting and is well worth the 
careful attention of telephone engineers, 
not only for the many interesting com- 
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mercial features which are suggested by 
successful automatic operation, but also 
from the exceeding ingenuity and great 
beauty of the methods employed and the 
high perfection of the results attained. 


SOUTHERN WATER POWERS. 

One of the most satisfactory signs of 
the times is the development of the long 
idle water powers in the southern states 
and their utilization by electric methods. 
For many years the manufacturing possi- 
bilities of that section of the country have 
been neglected, but the new awakening to 
the industrial possibilities of the Atlantic 
seaboard states has stimulated in great 
degree the development of the splendid 
powers which are found along the whole 
eastern slope of the Appalachian chain 
from the Potomac River to Georgia. No- 
where else in the world is water power 
more potentially useful than in this sec- 
tion. The climate is such that power may 
be developed throughout the year to great 
advantage, and the constantly increasing 
manufacturing industries of the region 
will doubtless absorb it as fast as it can 
be developed. The southern states to-day 
present one of the most attractive ficlds 
for engineering development in the United 
States, and the number of plants now 
under erection or in contemplation in that 
section is a gratifying indication that this 
fact has been appreciated. Already the 
centre of the cotton manufacturing indus- 
try has moved to South Carolina, where 
the raw material is immediately at hand, 
and no doubt the electrical development 
of the water powers in the southern states 
will shortly bear fruit in an increasing 
and abundant prosperity in that region. 


POLITICS AND TECHNICAL OFFICES. 

There is no worse feature of the gen- 
eral municipal mismanagement which this 
country now suffers than the introduction 
of politics into the selection of persons 
to fill offices requiring technical ability. 
The number of such offices is rapidly in- 
creasing and in our larger cities, especial- 
ly, a great deal depends upon the proper 
selection and the executive fitness of such 
men as city engineers, electricians, coro- 
ners, architects and commissioners of var- 
ious kinds having to do with engineering 
work. In Pittsburgh, a city which is par- 
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ticularly troubled with a vicious system of 
municipal politics, an illustration has just 
been furnished of the workings of this sort 
of thing, which is a luminous indication 
of what may be expected if politicians are 


allowed to dictate the appointment of — 


technical officers. In that city Mr. Morrie 
W. Mead, for many years superintendent 
of the electrical bureau, was recently re- 
moved from office on account of a change 
in political leadership. This was several 
weeks ago and, up to date, nobody has 
been found able to take Mr. Mead’s place. 
Consequently, Pittsburgh is left without 
a head to this important bureau. This is 
only an illustration of one phase of the 
difficulties that follow political choice of 
technical officers. It is, of course, true 
that in this case the removal of an able 
and efficient public servant is followed 
only by a vacancy in an important office; 
it is not unlikely, though, that it may soon 
be followed by an improper appointment. 
It is to be hoped that the press will see 
its way soon to take up the discussion of 
these matters of vital importance and stop, 
if it is possible, the filling of responsible 
positions with incompetent men who de- 
grade the technical service of municipali- 
ties by administering them for political 
purposes. 


THE AUTOMOBILE. 

Nothing has given a more excellent 
idea of the extent of the automobile in- 
dustry in this country than the ex- 
hibition of motor vehicles which 
held in New York city last week and 
which is described this 
A large number of manufacturers 
are engaged in building automobiles—not 
in developing new ideas or in exploiting 
inventions, but in actually turning out 
machines, the great majority of which are 
sold before the factory work upon them 
even begins. Interest in automobilism 
as a sport and as a means of recreation is 
at a high point, and the industry is in a 
prosperous and flourishing condition. 

Already a sharp line of demarcation 


may be drawn between the various types 
of automobiles and some safe prophecy in- 
dulged in regarding the future of each. 
At the present, in this country, at least, 
the steam machine is the most popular, 
probably for the reason that its price has 


elsewhere in 
issue. 
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been kept low by competition and for 
other reasons, and very large numbers 
of steam operated automobiles have been 
put upon the market and have proved 
satisfactory to their users. Competent 
critics, however, regard the development 
of this type of motor vehicle as having 
reached its limit, and are inclined to pre- 
dict a decrease of popularity of the steam 
operated types in favor of internal-com- 
bustion apparatus for high-speed, racing 
and long-distance touring, and the elec- 
tric automobile for steady work in cities. 

The reason is found in the considerable 
complexity of the steam automobile and 
in the necessity its operation imposes for 
some knowledge of mechanics. In the 
minds of persons versed in steam engineer- 
ing the steam automobile is an exceedingly 
efficient, satisfactory and reliable machine, 
capable of high speed and having much 
endurance. In the hands of one not 
versed in mechanics, however, it is apt to 
exhibit unpleasant traits, while it requires 
no little attention to watch its numerous 
valves, gauges, etc. So far as the element 
of safety goes, it seems fair to say that the 
steam machine, with ita tank of gasoline 
under air pressure, is the least safe of the 
three forms. 

For speed, that is, for racing, probably 
nothing can compete, for a long time, at 
least, with the internal-combustion engine 
or gasoline machine, which is able to de- 
velop remarkably high power with small 
weight and at small expense. The dis- 
advantages of this type of automobile are 
so prominent, however, that it is believed 
its use will be restricted, and its devotees 
will in time discover that the electric 
motor car is the least troublesome to oper- 
ate and most satisfactory in the end, un- 
less they are striving for racing records 
or touring across country for long dis- 
tances. 

The development of the electric auto- 
mobile has proceeded to that point where 
it is safe to say that the machine is prac- 
tically perfect if—and the if is a large 
one—the proper accumulator can be dis- 
covered. Of all the forms of automobile 
those operated by electricity are at once 
the safest, the most easily handled and 
most satisfactory to the person operating 
them. The necessity for a light and pow- 
erful storage battery for use in connec- 
tion with these machines has greatly stim- 
ulated invention and it is confidently be- 
lieved that batteries better adapted for 
them than those in present use will short- 
ly be put upon the market in commercial 
shape. When this happy day arrives it 18 
believed that the electric automobile will 
have practically no competitor. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XLYVIII. 


BY W. ELWELL GOLDSBOROUGH. 


Having developed the preliminary 
phase diagrams, it is necessary for us to 
combine them in order that the final 
phase diagram may be developed. Under 
final conditions, we will assume that each 
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active in the different receiver and line 
circuits are determinable. For instance, 
the final electro-motive force impressed 
on the line A,A, will be the resultant of 
all of the partial electro-motive forces 


impressed upon this line when the phases ` 


are individually active, therefore, the 
final value of this electro-motive force 
will be equal to the vector resultant of 


A! 


A". 


Fig. 125.—ALTERNATING MECHANISMS. 


of the phases of the alternator develops 
an electro-motive force of 1,200 volts. 
By a suitable proportional reduction in 
the lengths of the vectors shown in Figs. 
122, 123 and 124, they can be combined 
into a single diagram. The vectors of 
Fig. 122 should be reduced in the ratio 
of the vector O'A! of Fig. 125 to the 
vector OA’ of Fig. 122. The vectors of 
Fig. 123 should be reduced in the ratio of 
the vector 0’A™" of Fig. 125 to the vector 
OA™ of Fig. 123; and, finally, the 
vectors of Fig. 124 should be reduced in 
the ratio O'A" of Fig. 125 to the vector 
OA™ of Fig. 124, it being remembered 
that the lengths O'A’, O'A™ and O'A” 
are all equal. 

The result of these proportional reduc- 
tions and the transfer of the vectors to 
the new figure give Fig. 125 as a whole, 
and, from this figure, by a proper combi- 
nation of the vectors herein shown, the 
final currents and electro-motive forces 


the vectors A'A, O'A, and O'A,! of 
Fig. 1x5. Of these vectors, O'A,™ and 
O'A,” are to be added and their resultant 
subtracted from A‘A,, since the currents 
individually developed in this line by the 
electro-motive forces E' and E" act to- 
gether and oppose the current developed 
in this line by E'; therefore, from A; we 
must lay off A,'A, equal and parallel to 
O’A,, and A'A, equal and parallel to 
O'A,". The vector distance between 
A‘ and A, now gives the electro-motive 
force finally acting on the line A,A,. 
Similarly, the electro-motive force acting 
on the line A,A, is the resultant of the 
vectors AUA™ O’A! and O'A ™!. This 
resultant is shown as the vector distance 
ATA, since A,A, and A,A, are respec- 
tively parallel to O'A and O'A". 

The final electro-motive force absorbed 
in the line A,A, is equal to the vector 
distance A™A,, this vector being the re- 
sultant of the partial vectors as shown. 
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By the construction now developed, 
three points have been determined, 
namely, A,, A, and A, These represent, 
by their space positions, the potentials 
active on the three receiver circuits; in 
other words, the electro-motive force im- 
pressed upon the circuit A,A, is equal to 
the vector distance connecting A, and A,. 
If this is true, this vector distance must 
be the resultant of the electro-motive 
forces impressed upon the receiver circuit 
A,A, during the development of the 
initial vector diagrams of Figs. 122, 123 
and 124. 

To prove that this is true, we will lay 
off from A, the vector A,A’, equal and 
parallel to the vector Aja.” and from 
A, the vector A,A’, equal and parallel to 
the vector Aa AS This construction 
leaves a slight gap between the vector 
heads A’and A’. To close this gap, we 
must have reference to the reduced con- 
struction of Fig. 124, as it appears in 
Fig. 125. Here we find the vector dis- 
tance A, A;', which would normally be 
active and impressed upon the circuit 
A,A, when phase E" is active. Trans- 
ferring this vector length to the point 
A",, we find that it is exactly equal and 
parallel to the vector distance .A’,A’,. It 
therefore closes the gap, and makes the 
chain of vectors from A, to A,complete. In 
the same way, the chain of vectors connect- 
ing the points A, and A, can be obtained 
by laying off from the point A, the vector 
A,A”, equal and parallel to A AS, and 
from A, the vector A,A’, equal and par- 
allel to AJA. A gap A’,A”, now re- 
mains to be filled. We, however, find, 
that the vector distance here involved is 
exactly equal and parallel to the vector 
distance between the points A,” and 
A, ™. When the chain between the points 
A, and A, is completed, we find the small 
vector distance A, A, effective in closing 
the gap between the vectors A,A’, and 
A,A",. 

The further solution involves the deter- 
mination of the currents flowing in the 
line circuits and receiver circuits. The 
value of the current flowing in the line 
A,A; is determined by taking the result- 
ant of the partial vectors O’B,', O’B,” 
and O'B,™. Of these, O'B,™ and 0’B,7 
are to be added and their sum subtracted 
from O'B,. We therefore lay off from 
B,™ the vector B,™B, equal and parallel 
to O'B,". The vector distance between 
the points B,’ and B, is then equal to the 
current flowing in the line A,A,. 

Similarly, collecting the partial current 
vectors influencing the line circuit A,Ag, 
we determine that, finally, a current equal 
in value to the vector distance B,” B, will 
flow in this line; and that a current 
represented by the vector distance BB, 
wil flow in the line circuit A,A,. 


2. Dae. mt . * eo. # a_i Oia eo 


LE E Gi an - 


600 


Science 
Brevities 


Nature of Lightaing—Herr K. R. Koch 
has found that lightning conductors whose 
connections have become imperfect 
through rusting or otherwise, act, never- 
theless, in quite an efficient manner in the 
case of a thunder-storm. His article has 
been published in the Physikalische Zett- 
schrift, and ubstracted in a British con- 
temporary. This is, in his opinion, due to 
the oscillating character of lightning dis- 
charges. Electromagnetic waves are pro- 
duced, which act upon the imperfect con- 
nections as uron a coherer, restoring their 
conductivity for a more or less long period. 
Lightning has hitherto been considered a 
continuous discharge, which often becomes 
apparently oscillatory by quick repetition. 
The author employs a rapidly revolving 
camera in order to test this question, but 
does not arrive at any definite conclusion, 
as the flashes photographed were all too 
distant. 

Induced Radioactivity—Mr. J. C. Mac- 
Lennan has found some further cases of 
the induction of a secondary radioactivity 
by the action of cathode rays, which he 
describes in the Physikalische Zeitschrift, 
and which is abstracted in the London 
Electrician, M. Villard was the first to 
describe how a piece of bismuth may be 
converted into a radioactive body by ex- 
posing it to cathode rays. After testing 
a number of sulphates and sulphides with- 
out effect, the author found that the sul- 
phates and sulphides of calcium, stron- 
tium and barium, as well as K,S0,, show 
a distinct induced radioactivity on heating 
slightly after exposure. None of these sub- 
stances shows thermo-luminescence, and 
on the other hand, some of the most in- 
tensely thermo-luminescent “solid solu- 
tions,” such as ZnSO,+1 per cent. 
MnSO, show no trace of an induced 
radioactivity. To give an idea of the 
quantitative effect, it may be mentioned 
that the radiation of a thin layer of cal- 
cium sulphate spread over twenty sq. cm., 
discharged two or three units of positive 
electricity. No negative electricity was 
discharged by any of the bodies. The 
author supposes that they send out a 
number of negatively charged particles. 
Herr W. Kaufmann remarks on the paper 
that the phenomenon may be identical 
with that described by Herr Hallwachs. 


Sodium Electrolysis — For obtaining 
sodium by the electrolytic method the 
Fischer process has been proven to be 
one of the most successful. In this proc- 


ess a melted bath formed of a mixture of 
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equal molecular weights of chloride of 
sodium and chloride of potassium is used. 
By the addition of the latter chloride the 
bath may be kept at a lower temperature 
than when chloride of sodium is used 
alone, which presents a decided advantage 
as the losses of the sodium by volatilization 
are greatly diminished. The sodium 
which results from the electrolysis of this 
bath contains less than one per cent of 
potassium, provided the difference of po- 
tential between the electrodes is regulated 
as it should be. After trying many elec- 
tric furnaces of different forms the in- 
ventor has been led to adopt one of the 
following type: A wide crucible, which is 
not too deep, is divided into two compart- 
ments by a middle partition not extend- 
ing to the bottom. The walls of the com- 
partment containing the cathode are 
cooled by a system of water circulation. 
The electrodes are placed horizontally and 
pass through the opposite walls of the 
crucible, each Leing thus in its own com- 
partment and separated by the middle par- 
tition. A solid carbon is used to form the 
anode and the cathode is made of a metal- 
lic tube with its axis on a level with the 
surface of the bath. This tube is em- 
ployed at the same time to draw off the 
melted sodium which the electrolysis pro- 
duces. 

A New Form of Permeameter—At the 
recent Glasgow meeting of the British 
Association, Professor F. G. Baily, M. A., 
described a new form of permeameter, 
which presents several noteworthy features 
that are noted in the Electrical Engineer. 
The apparatus depends on the measure- 
ment of the ratio of B to H in the sample 
experimented with. A complete magnetic 
circuit is formed by two lengths of the 
sample joined by short iron blocks at the 
ends. Magnetizing coils are placed round 
the sample. In one of the blocks is a 
narrow gap perpendicular to the direction 
of the lines of force. Above this is piv- 
oted a pair of astatic magnets. The low- 
er magnet is influenced by the difference 
of magnetic potential between the two 
sides of the gap, the force teing propor- 
tional to B. Round the upper magnet is 
placed a small coil in series with the 
main magnetizing coils, which acts on the 
magnet with a force proportional to H. 
Using the principle of the sine galvanome- 


ter, the coil is rotated until the two forces 


are balanced, the position of the magnet 
system being along the line of the gap. 


B 
Then u = j~ f (0). The coil is shaped 


to give an almost uniform scale through 
some eighty degrees of arc, and the per- 
meability is read directly on the scale. 
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The scale is calibrated for a standard size 
of specimen, and the value for any other 
size is obtained by multiplying by the ratio. 
A wide range is obtained by using only 
a part of the magnetizing coils when the 
permeability is high. The magnetizing 
force is read on a separate instrument, 
such as a suitable amperemeter. Regulat- 
ing resistances, a reversing switch for de- 
magnetizing, and a switch for altering the 
range are added. 

Action of Radium Rays Upon Selenium— 
In a paper read before the Academie des 
Sciences the following points are brought 
out by M. Eugene Bloch, who has studied 
the action of radium rays upon selenium. 
In 1873 Mr. Willoughby Smith discov- 
ered that the action of light upon selenium 
is to diminish its electric resistance. M. 
Perreau, in 1899, generalized this property 
by showing that X-rays produce upon se- 
lenium an action which is comparable to 
that of light. This work made it interest- 
ing to observe what the action of the new 
radioactive bodies upon selenium would 
be. M. Bloch has shown that the action 
of the rays of radium upon selenium was 
of the same order of magnitude as the 
preceding, but slower in their action. A 
selenium element which was formed by 
the usual method—that of a spiral groove 
formed between two spiral wires and 
filled with selenium—possessed a resist- 
ance in the dark of about 30,000 ohms. 
This resistance was put in equilibrium in 
a Wheatstone bridge, using a sensitive 
Thomson galvanometer. The initial re- 
sistance ın one experiment was 30,100 
ohms. This diminished rapidly by 800 
to 1,000 ohms under the influence of a 
weak, diffused light. An incandescent 
lamp at a distance of ten inches caused it 
to fall in a few minutes to 15,000 ohms. 
It came back very slowly in the dark to its 
initial resistance. A sample of radiferous 
carbonate of barium was then placed 
about a millimetre from the selenium. It 
had about the same surface and was cov- 
ered by black paper. In this case the re- 
sistance diminished slowly and had fallen 
to 29,000 ohms at the end of ten minutes. 
Upon removing the sample, the resistance 
increased progressively by 800 ohms, but 
only came back to the initial value in two 
hours. In the case of a former element, 
which resembled the latter, there was a 
normal resistance of 654,000 ohms, which 


fell to 640,000 in ten minutes under the 
action of the radium rays, The action in 
this case is scarcely inferior to that of a 
feeble, diffused light. The sample of 
of radioactive matter used was not one of 
the strongest, from which it is reasonable 
to expect that others would have produced 
a greater action. 
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A NEW METHOD OF OBTAINING STERE- 


OSCOPIC EFFECTS IN THE FLU- 
OROSCOPE. 


BY EUGENE W. CALDWELL. 


eee 


One of the disappointing features of the 
X-ray is that it gives us only shadow 
pictures which are subject to distortion, 
and from which we are therefore liable 


to draw incorrect conclusions. 
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from directions at right angles to each 
other. 

Fortunately it has been found that 
two X-ray shadows, made with the source 


of X-ray in slightly different positions, 


may, if viewed under proper conditions, 
give the effect of a stereoscopic image and 
show the depth and true space relations 
of the object. 

Dr. James McKenzie Davidson, who is 
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Fic. 1.—DIAGRAM VF STEREL-FLUVROSCOPIC APPARATUS. 


In a fluoroscopic picture of a broken 
bone, for example, the fragments may ap- 
pear to-be in perfect alignment, but an- 
other examination from a different point 
of view may show that the fragments 
overlap or that they form an angle with 
each other. In order to form a correct 
idea of the three dimensions of an object 
it is usually necessary to make at least 
two examinations from different points 
of view. Ordinarily two views are made 


probably the pioneer in this kind of work, 
has made stereoscopic radiographs in this 
way and he has used the Wheatstone stere- 
oscope for combining them to get the effect 
of perspective. About two years ago he 
applied to the fluoroscope a modification 
of an old method of obtaining stereoscopic 
effects with the magic lantern. In this 
method two stereoscopic pictures were 
projected by the lantern alternately upon 
a screen and the change from one to the 
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other was made with great rapidity. In 
front of the observer’s eyes was placed a 
shutter, which permitted only one eye at 
a time to view the screen. This shutter 
was operated synchronously with the 
changing of the pictures in such a manner 
that one picture was visible only to one 
eye and the other picture was seen only 
by the other eye. When this is done 
rapidly enough, the changing of the pic- 
tures is not noticed, and the view is seen 
with the stereoscopic effect, the figures 
standing out in relief. Dr. Davidson has 
applied this method to the fluoroscope in 
the following way: 

He has two X-ray tubes placed a short 
distance apart, and excited alternately by 
an induction coil. In the field of these X- 
ray tubes he places a stationary fluorescent 
screen, in front of which are two sight 
holes having a shutter actuated synchro- 
nously with the changing of excitation of 
the two X-ray tubes. He has described 
two methods of obtaining the alternate 
excitation of the two tubes. In one of 
these he uses two induction coils, each 
connected to one of the tubes and inter- 
rupts the primary circuit of one coil and 
then of the other. In the other method 
he uses one induction coil, and switches 
the secondary discharge of the coil from 
one X-ray tube to the other by a revolving 


= switch mechanism. Synchronism between 


the excitation of the tubes and the opera- 
tion of the shutter is obtained by attach- 
ing the interrupter, or the switch mechan- 
ism for the tubes, and the shutter to the 
same shaft, which is revolved ordinarily 


_ by an electric motor. If the distance be- 


tween the two tubes and their relation 
to the fluoroscopic screen is properly ar- 
ranged, a very beautiful stereoscopic ef- 
fect is produced, and the image seen on 
the screen, instead of appearing as a flat 
shadow, stands out in full relief, and ap- 
pears to be really in front of the screen. 
There is, of course, some distortion of the 
shadows, and such a stereoscopic picture 
is, therefore, not absolutely accurate, but 
it is sufficiently so to be of great practical 
value. 

It is, of course, essential with this ap- 
paratus to keep in operation two X-ray 
tubes which produce approximately the 
same effect upon the fluoroscopic screen. 
This is not an easy thing to do. It is 
well known that the character of the radia- 
tions from X-ray tubes depends much 
upon the degree of their vacua and this 
is subject to wide variations during use, 
and will never remain exactly the same in 
two tubes. Both of the methods described 
for exciting the two tubes alternately in- 
volve the use of switching mechanisms 
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which are somewhat complicated. Final- 
ly, the use of a stationary fluoroscopic 
screen, although it ensures the greatest 
accuracy, makes the machine somewhat 


clumsy for the examination of injured and . 


tender limbs which must be handled care- 
fully and which sometimes may not be 
placed in proper position before the fixed 
screen without great discomfort and even 
the risk of causing further injury. 

Inthe Edward N. Gibbs X-ray Laboratory 
at the University and Bellevue Hospital 
Medical College,an attempt has been made 
to overcome some of these practical difficul- 
ties and a stereo-fluoroscopic system has 
been developed which seems to me in some 
respects simpler and easier of manipula- 
tion than the one just described, although 
its principle of operation is the same. 
One arrangement of this system is shown 
in diagram in Fig. 1. The two sources 
of X-ray are obtained by passing a high- 
potential alternating discharge through a 
double-focus tube having its anti-cathodes 
separated by about three inches. The 
alternating discharge may be obtained in 
various ways, but in the method shown 
here it is produced by supplying the pri- 
mary winding of an ordinary induction 
coil with an alternating current which is 
broken during each alternation by a 
liquid interrupter (E, Fig. 1) of the 
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rection of the current is reversed the rays 
will originate from the anti-cathode, A 6, 
and in operation the source of X-ray in 
the tube will change rapidly from one 
anti-cathode to the other with the alter- 
nations in the direction of the current 
supply to the induction coil. It will be 
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entirely with switching mechanisms for 
changing from one source of X-ray to the 
other. 

Such a tube is, in fact, easier to oper- 
ate than an ordinary single-focus tube if 
the current supply is from an alternating 
incandescent lighting circuit. 


Fic. 6.—RotTary REVERSING INTERRUPTER FOR DRIVING SHUTTER MOTOR. 


Fie. 7.—FLUOROSCOPE WITH ROTATING SHUTTER IN PLACE. 


type described by me in ELECTRICAL 
Review, May 3, 1899. Referring again 
to the double-focus tube shown at A, 
Fig. 1, it will be seen that X-rays will 
originate at the anti-cathode, A 7, when 
the electrodes, A 9 and A 4, are respec- 
tively cathode and anode. When the di- 


noticed that the two sources of X-ray 
are within the same vacuum chamber, 
thus eliminating the chief difficulty in the 
way of obtaining from both cf them radia- 
tions of the same strength and character. 
It will be noticed also that the method 
shown for exciting this tube dispenses 


The fluoroscope used with this system 
is movable and resembles the ordinary 
fluoroscope. 
shutter which permits only one eye at a 
time to view the fluorescent screen. This 
shutter is a toothed wheel which is the 
rotor of a small synchronous alter- 
nating-current motor. This motor may 
be of the mono-phase type, in which case 
the revolving shutter is made of steel and 
magnetized, but it is preferable to use a 
polyphase or split-phase field winding, 
and make the rotor of soft iron. The 
motor shutter is, of course, supplied with 


alternating current from the same source — 


as the induction coil, and therefore oper- 
ates synchronously with the alternations 
of current through the coil and the dis- 
charges through the double-focus tube. 
'l'he shutter can, of course, be arranged to 
operate with an interrupted current, but 
the alternating current is better in many 
respects. : 

The stator of the shutter motor 
is arranged so that it may be turned 
around the axis of its armature by means 
of the knob G 8, Fig. 2. This is particu- 
larly for the purpose of adjusting the 
time of opening and closing the sight 
holes with reference to the periodic ex- 
citation of the X-ray tube. 


It is provided with a rotary 
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For many reasons it seems best. to 
use a six-toothed or six-pole disk 


(shown at K, Fig. 2) for the shutter. 
Such a rotor, with a properly wound 
stator, makes one-sixth of a revolution for 
each alternation of the current, and when 
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effect of continuous vision by each eye 
of the fluoroscopic picture seen by that 
eye, thus imitating very closely normal 
binocular vision and showing the shape 
and space relations of the object exam- 
ined. . 
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Firas. 2-5.—INDUCTION MOTOR FoR DRIVING SHUTTER OF STEREO-FLUOKUBCOPIC APPARATUS. 


operated from a commercial lighting cir- 
cuit of sixty cycles per second makes, 
therefore, 1,200 revolutions per minute— 
a thoroughly practical speed for such a 
structure. When the system is operated 
with alternating current of this frequency 
there will be produced on the fluoroscopic 
screen 7,200 X-ray shadows per minute, 
each lasting for an infinitesimally short 
time. If the shutter is properly adjusted 
3,600 of these shadows are visible to 
one eye of the observer and the alternate 
3,600 are seen by the other eye. 

The rapid succession of images gives the 


‘If the stator of the shutter motor 
be turned through one-sixth of a revolu- 
tion by means of the knob, G 8, the action 
of the shutter will be reversed and each 
eye will see the X-ray shadow formerly 
seen by the other eye. The effect of this 
is to make the object under examination 
appear to be seen from the opposite side. 

The system admits of many modifica- 
tions to adapt it to various conditions of 
current supply. The simplest way to 
operate the system from a direct-current 
lighting cireuit is to use a small rotary 
converter (F, Fig. 1) having collector 
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rings from which a single-phase alternat- 
ing current may be taken to supply the coil, 
and a two or three-phase current for oper- 
ating the shutter. Instead of the rotary 
converter l have used a rotary reversing 
interrupter, shown in Fig. 6. This in- 
terrupter breaks the current and reverses 
its direction through the ccil twice in every 
revolution. ‘I'he “break-wheel” is mount- 
ed directly upon the shaft ot a small di- 
rect-current motor. ‘The armature wind- 
ing of this motor is tapped at three points, 
from which three-phase current is taken 
through collector rings for operating the 
synchronous shutter. 

In order to adapt the system for use 
with an intluence machine for exciting the 
tube, such a motor could be arranged to 
operate a rotary switching apparatus 
which would change the connection of 
the negative terminal of the machine from 
one concave electrode to the other, the 
positive terminal being connected perma- 
nently to the ‘“anti-cathode.” 

lf the two concave electrodes are con- 
nected together and made permanent 
cathode with the anti-cathodes connected 
as above, the radiations from both anti- 
cathodes will be simultaneous. In order 
to obtain stereoscopic effects with the tube 
excited in this manner it would be neces- 
sary to place in front of the tube and 
close to it a thick metallic shutter ar- 
ranged to intercept the radiations from 
each anti-cathode alternately, and syn- 
chronously with the movements of the 
shutter in the fluoroscope. This might be 
accomplished by operating the shutter in 
front of the tube from the shaft of a small 
rotary converter supplying current for the 
motor shutter in the fluoroscope. I have 
not yet tried these two modifications and 
am therefore unable to say how well the 
systems will operate in connection with an 
influence machine. 

The use of the movable fluoroscope in 
this system is open to the criticism that 
it will give unsatisfactory results when 
the screen is not held in exactly the proper 
position with reference to the X-ray tube, 
but ıt is found that the observer readily 
recognizes any inaccuracies in the fluoro- 


scopic picture of external or known parts | 


and that unconsciously he will move the 
fluoroscope until the outlines which are 
familiar to him assume their proper form, 
“hen, of course, the internal parts of the 
object will be shown correctly. More- 
over, it must be admitted that in exami- 
nations of surgical cases the ability to ad- 
just the tube and fluoroscope with refer- 
ence to the comfort of the patient is 
almost indispensable. 
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The Automatic Telephone Exchange at 
Fall River, Mass. 


A Telephone Exchange Without a Switchboarg and Without Operators Handling the Business of a Thrifty 


T FALL RIVER, Mass., known 
the world over as one of the busi- 
est and most important of the New 

England manufacturing towns, there is 
now in successful operation an automatic 
telephone exchange, using the Strowger 
system and handling the business of 
nearly 600 subscribers. The exchange 
was built by a local company under li- 
cense from the Eastern Automatic Tele- 
phone Company, of Boston, and represents 
the most modern and complete installa- 
tion of automatic telephones in the United 
States. 

The difference between automatic ex- 
changes and manually operated exchanges 
consists in the entire suppression, in the 
former, of the services of a third party 
in making connection between two sub- 
scribers. By automatic means any sub- 
scriber is enabled instantly to connect him- 
self with any other and also automatically 
to disconnect both lines when his con- 
versation is finished. By an ingenious 
application the calling subscriber is pre- 
vented from interfering with the line al- 
ready in use and is notified that the called 
party is using his telephone. The meth- 
od adopted to secure this result is one of 
extraordinary ingenuity and interest; and 
while the complexity of the system is ap- 
parently very great, yet it is due simply 
to a multiplication of similar parts in 
themselves simple and, as has been proved 
in practice, reliable in their operation. 

The system at Fall River comprises an 
exchange, centrally located in a small 
brick building shown in one of the illus- 
trations and a full metallic system of 
circuits to the subscribers distributed over 
a large portion of the city and its sub- 
urbs. The wiring from the exchange to 
these subscribers is carried out under- 
ground in twisted-pair cables of the “con- 
ference” standard, made by the Standard 
Underground Cable Company, of Pitts- 
burgh, and laid in conduits of the Amer- 
ican Vitrified company’s type. In the 
outlying districts of the city the lines are 
overhead, of the usual construction, cables 
being carried on poles to distributing 
boxes and circuits run thence by aerial 
wires to the subscribers’ premises. In its 
external details the wiring for this ex- 
change is precisely similar to that for any 
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metallic-cireuit exchange system using a 
manual switchboard; the difference is 
found in the subscribers’ instruments and 
in the exchange itself. 

The subscriber’s station contains, be- 
sides the usual bells, transmitter, induc- 
tion coil, battery and receiver, the se- 
lective calling apparatus which is mount- 
ed in a box about the size of the usual 


BUILDING OF THE FALL RIVER AUTOMATIC 
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telephone magneto. On the front of this 
box is a disc of metal, having along the 
edge on one side ten holes numbered con- 
secutively from 1 to 0. By inserting 
the finger in one of these holes the disc 
may be turned, a stop placed at the lower 
part limiting the distance to which it mav 
be turned with the finger in any given hole. 
To call a number the subscriber first re- 
moves the receiver from its hook and 
inserting his finger in turn in the holes 
of the proper number, turns the disc un- 
til his finger is stopped at the bottom, 
then releases it, and lets it go back to its 
starting position. Having turned up the 
proper numbers in this way he presses a 
button which rings the called subscriber’s 
bell and if the called line is not busy pro- 
ceeds with his conversation. If the called 
line is busy, upon listening in his receiver, 
he hears a buzzing sound notifying him of 
this fact. Calling requires one second or 
less for each number. 

The operation of the calling device is 
very simple and will be explained below. 

The subscribers’ lines entering the ex- 
change terminate in the usual lightning 
arresters and heat coils and pass thence 
through a distributing rack to a bank of 
selectors shown in the large illustration. 


Fach line is connected with one of the se- 
lector machines, which occupies a space 
of about four by five inches in plan and 
ten inches high. The selector switch con- 
sists of 100 contacts, ranged in ten rows of 
ten each, mounted on a semi-circular struc- 
ture, occupying the axis of which is a ver- 


tical rod adapted to be moved vertically 


and rotated. Better to explain the sys- 
tem in use the method of connecting an 
exchange of 100 or less subscribers will 
be described first. In this case each sub- 
scriber’s selector is connected with all the 
others. The first movement of the call- 
ing subscribers step by step selecting 
disc, which he operates in calling, picks 
out the “ten” and the next movement the 
“unit,” this being very simply accomplished 
by sending in the first selective signal over 
one side of his two-wire circuit and the 
other signal over the other side, in both 
cases the ground being used as a return 
for the signaling current. Assume that 
the subscriber called is No. 63. The first 
movement to the figure 6 on the calling 
dise will result in stepping the vertical 
rod of his selector up six steps, or so that 
the wiping contact arm which it carries 
is opposite the beginning of the sixth row 
of contacts. The second movement to 3 
will revolve the selector switch three steps, 


VAULT FoR OuTGoING CABLES, Fat RIVER 
AUTOMATIC TELEPHONE EXCHANGE. 
leaving the wiping contact on the third 
point on the sixth row and thus connect- 
ing the subscriber with telephone No. 63. 
This connection being accomplished, the 
caller pushes a button to ring the bell of 
the called subscriber and conversation 
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proceeds. Should the latter, however, be 
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reference can be made here only to a few 
of the salient features of the system. 

It will be noted that all of the contacts 
employed, except the relay used in closing 
the bell-ringing circuit through the called 
subscriber’s line, are of the wipe-contact 
type, thus ensuring good contact and mini- 
mizing the ill effects of dust and dirt. No 
conversation is ever carried on through 
an abutting contact, all of the contacts 
in the talking circuit being of the wipe 
variety. Only two wires are run to each 
subscriber, and the apparatus for calling 
and signaling is of the central energy type, 
all of the current generating and convert- 
ing devices being at the exchange where 
they are under supervision. The appara- 
tus at the subscriber’s station is no larger 
than that employed by other telephone 
systems. 

The advantages claimed for this auto- 
matic system are numerous and very im- 
portant. Perhaps foremost is the rapidity 
and certainty with which connections may 
be made. In a test of numbers called at 
random in Fall River, made by a repre- 
sentative of the ELECTRICAL REVIEW re- 
cently, the longest time required to 
ring the called subscriber’s bell was 
seven and one-half seconds, while the 
average of a number of such calls 
fell below five seconds. Service like 
this is, to say the least, unusual. Another 
advantage that such a telephone system 
possesses is that it imposes the responsibil- 
ity for a wrong connection upon the call- 
ing subscriber and puts in his hands, as 
it were, the mechanism of the exchange 
to work quickly or slowly, accurately or 
inaccurately, as he pleases. In this way a 
fruitful cause of complaint is abolished, 
while at the same time service is actually 
bettered. The secrecy of the service is, 
of course, a highly valuable feature, as 1s 
the impossibility of interruption or dis- 
connection during a conversation. 

From the point of view of the exchange 
itself the difference is even more marked, 
since the automatic system, while experi- 
ence with it so far shows that the mainte- 
nance costs are practically the same as 
those for a manual exchange, saves the 
large fixed charge due to the wages of 
operatorsand attendants. In the Fall River 
exchange there are employed, in addition 
to the usual bookkeeper, collector, etc., 
only one attendant in the switchboard 
room, two inspectors and two linemen, and 
these spend much of their time installing 
new telephones. During the night and on 
Sunday the exchange is locked up and left 
to take care of itself. 

Referring to the illustrations it will be 
seen that the space occupied by apparatus 
competent to take care of 999 subscribers, 
at Fall River, is no larger than that 
required for even a cramped manual ex- 


change of the same capacity, while no pro- 


vision has to be made for retiring rooms, 
etc., such as are found in the usual tele- 
phone exchange. Two-thirds of the in- 
stalled switchboard has a capacity for 2,700 
lines, the other portion requiring only ad- 
ditional sections to complete the exchange 
to that number. By the use of the trunk- 
ing system the number of connections nec- 
essary to make on the switchboard and 
to maintain in the central office has been 
reduced considerably below that required 
for a multiple switchboard, there being 
necessary for each subscriber’s circuit only 
seven connections to be made when the ap- 
paratus is installed on the board. The 
other connections are made at the factorv 
when the instruments are manufactured 
and are, of course, there made under con- 
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Officials of Rapid Transit Railway 
Return. 

The officers and engineers of the Rapid 
Transit Railway Company, who went to 
Europe a short time ago for the purpose 
of inspecting the latest underground 
railway systems which have been and 
are being installed there, have returned. 
Among these men were Messrs. August 
Belmont, John B. McDonald, E. P. Bryan, 
S. L. F. Deyo, L. B. Stilwell and John 
Van Vleck. While abroad these gentle- 
men inspected the underground system in 
London, for which purpose they were ac- 
corded every possible facility and courtesy. 
From London they went to Paris and 
made a thorough inspection of the rail- 
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Power, TERMINAL AND DISTRIBUTING SWITCHBOARDS IN THE FALL RIVER AUTOMATIC 
TELEPHONE EXCHANGE. 


ditions best adapted to ensure theire per- 
manence and reliability. As the large il- 
lustration shows, the connecting cables 
are run in wooden troughs over the racks 
carrying the selector mechanisms, this con- 
struction making an exceedingly neat and 
simple arrangement of the exchange wir- 
ing. 

The exchange opened service in Septem- 
ber, 1901, with 400 subscribers. The 
actual number connected on November 9, 
1901, being 590. It has given great satis- 
faction to its subscribers, who speak un- 
reservedly in praise of it. The company 
comprises among its stockholders many 
users of the system, and, so far as may be 
judged from an external inspection, has 
achieved a very full measure of success in 
the installation and operation of its most 
ingenious system. 


ways there. While abroad some of tne 
gentlemen inspected the steam turbine 
and electric works ‘of Brown, Boveri & 
Company, in order to ascertain what prog- 
ress had been made in the development of 
steam turbines as applied to electrical 
machinery. 
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The decision of Judge Thomas in favor 
of the Chicago Teachers’ Federation in 
the tax case has been sustained by the 
Supreme Court of Illinois. “This prac- 
tically compels the State Board of Equal- 
ization to tax the capital stocks of all com- 
panies in the state holding municipal 
franchises. Many electrical corporations 
are affected by this decision, among them 
strect railways, telephone and electric 
lighting companies. 
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Electrical 


Patents 


Mr. George H. Hill, of Glen Ridge, 
N. J., has patented a motor construction 
which provides a new method of attaching 
the field-magnets, and its object is to 
secure convenience, simplicity, efficiency, 
and economy of construction, installation 
and repair. The field-magnets are con- 
structed in such a manner as to form a 
yoke, the two members of which are con- 
nected by a core upon which is mounted 
the field coils. The tops of the members 
of the yoke are slotted to a width suffi- 
cient to allow the bolts to pass through, 
and a countersink is provided for the 
heads of the bolts. It is often desirable 
and many times necessary to place the 
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motor very close to the device which it is 
designed to drive. With an ordinary 
motor in such a case and in others when 
there is not sufficient room to gain free 
access to the parts of the motor it becomes 
necessary in order to remove the field- 
magnets to take the entire motor from its 
base or otherwise disturb the adjacent 
structures. This difficulty is experienced 
by reason of the fact that the bolts must 
be entirely withdrawn before the core be- 
comes freed. By this invention it is only 
necessary to unscrew the bolts just far 
enough for the heads to become freed from 
the yoke, when the entire field-magnets 
may be lifted out, the bolts passing freely 
through the slots. When the yokes are 
countersunk the bolts are less obstructive 
and are less likely to be damaged. Fur- 
thermore, the presence of the bolt-heads 
within the countersunk portion of the 
yokes ensures that the field-magnets shall 
not jump out of place should the bolts 
become loosened from any cause. The 
heads of the bolts then act as a safety de- 
vice to prevent accidents. Another and 
important advantage to be derived from 


this improved construction is that brought 
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out when installing or replacing the field- 
magnets of a motor. Ordinarily the field- 
magnets have to be suspended and cen- 
tred with great care in position between 
the yokes before the bolts can be started 
into the core, an operation requiring no 
little time and skill. The new method is 
much quicker and more simple, since the 
bolts are started into the core before the 
core is put in place. After the bolts have 
been started into the core the coil may be 
slipped into position between the yokes 
and the bolts tightened to secure said 
parts in the desired position. 

The operation and usefulness of tele- 
graph and telephone wires which are car- 
ried by poles are, as is known, seriously 
interfered with, besides made more or 
less unsightly and objectionable from the 
fact that kite-strings, rags and other 
things become attached thereto between 
the poles. No device has heretofore been 
suggested for removing such material, 
and Mr. Austin H. Stewart, of Nash- 
ville, Tenn., has patented an invention 
designed particularly for that purpose. 
A frame is provided having a large trolley 
wheel mounted at one side thereof so that 
it may be placed upon the wire conductor 
without the necessity of removing part of 
the frame. This trolley is positively 
driven by any suitable motor, a spring 
motor being preferred, and guides carried 
by the frame prevent the device jumping 
or escaping from the wire. A forwardly 
extending arm projects from the lower 
part of the frame and a U-bracket extends 
upwardly from the forwardly extending 
arm and is braced by a stay secured to its 
upper end, and to the frame between the 
members of the U-shaped bracket is 


WIRE CLEANING DEVICE. 


mounted a guide wheel which also travels 
on the wire conductor. Guide arms are 
also mounted at the upper part of the 
U-shaped bracket and serve to gather the 
obstructing material from the adjacent 
wires. A knife or cutter bar is adjustably 
secured to an extension of the forwardlv 
extending arm of the frame and has a 
lamp mounted at each end. In operation 
the lineman or operator places the appa- 
ratus on the conductor or wire, winds up 
the spring of the driving mechanism, and 
if the obstruction is in the nature of rags 
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or cord loosely hanging from the wire or 
other adjacent wires he positions the cut- 
ting bar to bring the torches in a position 
where the flame thereof will come in con- 
tact with the material. He then attaches 
a cord to the rear end of the carriage and 
allows the motor to drive the carriage for- 
ward. After the obstruction has been re- 
moved, the carriage is drawn back by a 
cord, and in this connection any suitable 
reel can be employed by the operator. 
The guide arms, as will be apparent, 
serve to gather in obstructing material 
from adjacent wires, conducting the same 
to points within the burning zone of the 
torches. It may be found necessary to ad- 
just the torches vertically, and to permit 
this a swivel connection at the end of the 
arm is provided. The device may be used 
for carrying a cord or conductor from 
one post to another, thus avoiding the 
necessity of the lineman taking the line 
along the ground to the adjacent post. 
When used for this purpose, it is only 
necessary to attach the cord or conductor 
to the rear end of the carriage, wind the 
spring. and mount the carriage upon the 
wire. 


International Technical Dictionary. 

It has been decided definitely by the 
Society of German Engineers to go on 
with its project of compiling and publish- 
ing an international technical dictionary. 
The work will be called the Technolexi- 
kon, which is probably as short a name as 
could be selected. It will be published in 
three volumes, German-English-French, 
English-German-French and French-Ger- 
man-English. An editor-in-chief has been 
selected, namely, Dr. Hubert Jansen, who 
is now making up his permanent staff. 
The editorial office is established in the 
house of the society, at 49 Dorotheen- 
strasse, Berlin, N. W. 


Piperidin Prepared by Electrolysis. 
By the reduction of pyridin in acid so- 
lutions, whether by means of the electric 
current or otherwise, it has long been 
known that the valuable stimulant pipe- 
ridin is obtained. W. Pip formulates, as 
follows, the best conditions under which 
the reduction may be effected electrolyti- 
cally: “The sulphuric acid must be pure, 
and must be present in the proportion of 
at least three parts to one of pyridin. The 
electrodes may be of lead, silver, mercury 
or carbon, but not of platinum. The dia- 
phragm must be free from all traces of 
salts of metals other than the above.” 
Messrs. E. Merck, of Darmstadt, are said 
to be about to work the process on a 
commercial scale. 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—VI. 


——_ a 


BY LEWIS B. STILLWELL. 

Fuses and Circuit-Breakers on Long- 
Distance Transmission Circuits—With re- 
gard to the circuits used for transmitting 
power to Buffalo and other distant places, 
the original outfit of switching apparatus 
in the power-house included fuses of the 
expulsion type above described. These 
fuses were located in the switch room, and 
were mounted and connected exactly as are 
those used in the local distributing service 
—all feeder circuits, in fact, being treated 
alike in this respect. 

When I became electrical director of the 
Cataract Construction Company and the 
Niagara Falls Power Company, in March, 
1897, the Buffalo service, which then 
amounted to less than 2,000 horse-power, 
was supplied at 11,000 volts over trans- 
mission circuits which have been de- 
scribed by Mr. J. G. White in a paper read 
before the National Electric Light Asso- 
ciation, in June, 1897. At Niagara three 
930-kilowatt step-up transformers, sup- 
plied by the General Electric Company, 
and of the well-known air-cooled type, 
were installed, two being in service and 
one held in reserve. The connections 
used were and still are the two-phase, 
three-phase arrangement. Lead fuses, 
mounted upon a marble panel, had been 
placed in the 2,200-volt circuit on one 
side of the step-up transformers, and 
aluminum fuses, also mounted upon a 
marble panel and separated from each 
other by wooden barriers, were used in the 
11,000-volt, three-phase circuit. 

In Buffalo, in a small room adjacent to 
the power-house of the Buffalo Railway 
Company, three 250-kilowatt transform- 
ers, connected in delta, received from the 
transmitting circuit three-phase current 
at about 10,000 volts and delivered three- 
phase current at 375 volts to two rotary 
converters, which in turn delivered direct 
current to the circuits of the railway com- 
pany. In the 11,000-volt circuits supply- 
ing the step-down transformers, aluminum 
fuses similar to those used on the high- 
potential side of the step-up transformers 
at Niagara were inserted. There were no 
fuses between the step-down transformers 
and the converters, but circuit-breakers 
were used in the direct-current circuits 
leading from the converters to the main 
bus-bars of the power-house, to which 
power was supplied not only from these 
converters, but also from a number of di- 
rect-current steam-driven dynamos. The 
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fuses thus arranged were found to be far 
from satisfactory, a short-circuit on the 
transmission circuits in Buffalo usually 
blowing every fuse between the point 
where the short-circuit occurred and the 
bus-bars at Niagara. Attempts to pre- 
vent this by so adjusting the size of the 
several sets of fuses in series with each 
other as to permit only fuses at Buffalo 
to blow in case of trouble beyond them, 
and the high-potential fuses at Niagara 
to blow only in case of trouble on the 
transmission line between them and the 
Buffalo fuses, did not succeed. More- 
over, the 11,000-volt fuses sometimes 
failed to clear without practically destroy- 
ing their terminals and the 2,200-volt 
lead fuses, which contained a considerable 
quantity of metal, usually destroyed ter- 
minals and barriers, and continued to arc 
until the power was cut off. 

As the long-distance service increased 
in amount power was supplied to 
other substations in Buffalo and other 
places, the necessity of automatic circuit- 
opening devices, which would localize 
trouble by opening branch circuits with- 
out opening the main transmission cir- 
cuits at the Niagara end, and so interrupt- 
ing the entire long-distance service, be- 
came very urgent, and to meet these con- 
ditions the time limit relay circuit-break- 
er was devised. The first of these circuit- 
breakers was designed in detail and con- 
structed by the General Electric Com- 
pany. 

These circuit-breakers are essentially 
the well-known General Electric railway 
circuit-breaker without the secondary 
brake and blow-out coil, the trip coil being 
wound not with the main circuit, but with 
an auxiliary 100-volt winding supplied 
from a transformer, the circuit being 
closed through this coil by a clock-driven 
contact. The magnet in the main circuit 
controls a stop device which releases the 
clockwork which may be set to make the 
contact and trip the breaker at the expira- 
tion of a predetermined time interval. 
The current-carrying contacts of the 
breaker are shunted through long, fine 
fuses placed in cylinders of wood, which 
are provided with vents, or chimneys, 
through which the gas of the exploding 
fuse may escape. When the shunt fuse is 
properly connected to the circuits, these 
breakers open the circuit without moment- 
ary rise of potential and usually without 
burning the current-carrying contacts. It 
is necessary, however, to use great care in 
replacing a shunt fuse, as any failure to 
make a perfect connection of the shunt 
will result in the destruction of the break- 
er the next time it is called upon to act. 
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A number of these, and-also a number 
of time-limit circuit-breakers, as construct- 
ed by the Westinghouse Electric and 
Manufacturing Company, are now in use 
in Niagara and in Buffalo.» The essential 
feature of the time-limit circuit-breaker 
is the use of an adjustable time-meas- 
uring device which is started when the cur- 
rent passing through the circuit-breaker 
exceeds a certain predetermined value 
and which is used to open a circuit-break- 
er at the expiration of a predetermined 
time interval. No matter how great the 
current passing through the circuit-break- 
er may be, it can not open automatically 
until a definite and predetermined time 
has elapsed. 

Eighteen step-up transformers are in- 
stalled at Niagara. Three transmission 
circuits are available and two are nor- 
mally used. Seven step-down trans- 
formers are provided in the Buffalo ter- 
minal-house and from this terminal-house 
eight substations, each containing from 
three to upward of twenty step-down 
transformers, are supplied. A very large 
number of distributing circuits radiate 
from substations in Buffalo. It will be 
seen at a glance, therefore, that so exten- 
sive a system involves necessarily a large 
degree of complication. Occasional ac- 
cidents to the system in one part or 
another are practically inevitable, and 
since the system, overhead and under- 
ground, is interconnected, the problem of 
localizing trouble resulting from a failure 
of insulation or from other accident is a 
very difficult one. The attempt has been 
made to solve the difficulty by the use of 
the time-limit circuit-breaker, but up. to 
date the results have not been entirely sat- 
isfactory. Failures, however, have been 
due to the circuit-breaking parts and not 
the time-limit device, which, in connection 
with circuit-breakers that can be relied 
upon to open their respective circuits, 1s a 
valuable feature. Time-limit circuit-break- 
ers should be set as follows: (1) In 22,000- 
volt circuits at step-up transformer-house, 
the relays should be set to actuate circuit- 
breakers at expiration of about three sec- 
onds; (2) in 10,000-volt cables connecting 
transformers in Buffalo terminal-house to 
substations, they should be set to open in 
somewhat less time—e. g., one second ; (3) 
in distributing circuits from step-down 
transformers in ‘the various substations 
they should be set to open instantly. Ifa 
short-circuit then occurs upon one of the 
branch lines from a substation, the circuit- 
breaker in that branch should open in- 
stantly, cutting off the supply of power to 
the branch without interference of service 


throughout the general system, but unfor- 
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tunately no circuit-breaker can open in- 
stantly. This being so, when the short- 
circuit on the branch occurs, the clock 
mechanism of the circuit-breakers in the 
10,000-volt circuit at the terminal-house 
starts, as does also similar mechanism in 
the circuit-breakers of the high-tension 
lines at Niagara. As soon as the circuit- 
breakers on the branch at the substation 
have cleared, which will happen in a very 
small fraction of a second, tke relay trip- 
ping device in the 11,000 and 22,000-volt 
circuit-breakers becomes inoperative, and 
these circuit-breakers reset themselves 
automatically. If for any reason the cir- 
cuit-breaker in the local distributing cir- 
cuit which is in trouble should fail to 
clear that circuit, the clock mechanisms of 
the circuit-breakers in the 11,000 and 
22,000-volt circuits will continue to re- 
volve until one second has elapsed, when 
the circuit-breaker in the 11,000-volt cir- 
cuit will open and clear the circuit. The 
breakers in the 22,000-volt circuit at 
Niagara, being set for three seconds, can 
not yet open and they automatically reset 
themselves. 

This, however, is theory rather than 
practice, as, owing to failure of circuit- 
breakers to clear their circuits, the opera- 
tion of the time relay can not be said to 
have accomplished its object as yet. I be- 
lieve, however, that circuit-breakers capa- 
ble of opening these circuits, even under 
the extreme conditions prevailing when a 
branch is short-circuited, will be devel- 
oped, and that the time-limit device in 
conjunction with such breakers will solve 
the problem. At the present time, 
owing to the failure of the 11,000-volt cir- 
cuit-breakers at the terminal-house and 
the 22,000-volt circuit-breakers at the 
step-up transformer-house to clear their 
circuits, the time limit device is not used 
at these points. | 

That time and experience should be re- 
quired for the development of circuit- 
breaking apparatus adapted to circuits 
conveying thousands of horse-power at 10,- 
000 and 20,000 volts is not remarkable. 
Indeed, it has been strongly urged that no 
attempt should be made to open the power 
circuits while conveying large working 
currents. In a paper on “The Electric 
Transmission of Power from Niagara 
Falls,” read before the British Institution 
of Electrical Engineers, November 9, 
1893, the author, who, at that time, was 
consulting electrical engineer to the 
Cataract Construction Company, speaking 
of abnormal momentary rise in electric 
potential, says: “As to the cause of trouble 
mentioned above, I hold that it is a piece 
of -culpable ignorance, ruinous to the ma- 
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chinery, if any one should ever on a large 
power circuit with alternating current 
suddenly break the circuit while current 
is passing. This practice is quite unneces- 
sary, and has given rise to a large propor- 
tion of breakdowns of alternating-current 
machinery.” In my opinion, this view is 
one well worthy of consideration. The 
answer, of course, is that unless provision 
is made for breaking the circuit while cur- 
rent is passing it becomes necessary to 
shut down the entire plant supplying 
Buffalo, Tonawanda and Lockport every 
time insulation fails in any part of a vast 
system of overhead conductors, under- 
ground cables and transforming machin- 
ery installed throughout the extensive 
territory supplied from the Niagara plant. 
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But if in opening a branch circuit in order 
to localize trouble and avoid an interrup- 
tion of the entire service the insulation of 
important parts of the system be subjected 
momentarily to extremely high potentials 
it may be argued reasonably that it would 
be better practice to provide no circuit- 
opening devices, aim to make the insula- 
tion of the entire system so perfect as to 
avoid any breakdowns, and when accidents 
did occur cut off the entire supply of 
power until the cause of trouble is re- 
moved. It has been my view that auto- 
matic circuit-breakers to localize trouble 
were essential—that the problem must be 
faced and solved. | 

In 1894, the 5,000-horse-power pneu- 
matically operated switch was tested in 
opening circuits of high inductance, an 
adjustable spark-gap being placed in 
parallel with the brake and the fact was 
established that for the circuits, which 
were thought to fairly represent the most 
severe conditions to be expected in practi- 
cal service, this switch could be used with- 
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out danger of abnorma] momentary poten- 
tial. As this switch does not suddenly 
open the circuit through which the cur- 
rent of perhaps 1,000 amperes is flowing, 
but opens it through a resistance arranged 
as a shunt around the main contacts of the 
switch, the result demonstrated by the 
tests is accounted for; and, in fact, the 
switch was designed on these lines, not 
only with a view to safely opening the cir- 
cuit but to do so without causine momen- 
tary rise of potential. Similarly, tests of 


fuses, enclosed in lignum-vite boxes pro- 
vided with a vent for the escape of gas, 
showed no abnormal increase of potential 
in breaking the circuit. At a later date, 
tests of carbon shunt circuit-breakers, 
which, in opening the circuit, draw a long 
are of carbon vapor, were made and no ex- 
cessive rise of poten- 
tial was noted; and 
at a still later date 
Mr. Steinmetz, at 
Schenectady, tested 
circuit-breakers of 
the type which open 
the circuit under 
oil, and he found 
no dangerous rise 


case of the tests at 
Pittsburgh, in 1894, 
and also in the case 
of tests by Mr. 
Steinmetz, the cir- 
cuits opened were 
supposed to be thor- 
oughly representa- 
tive of extreme con- 
ditions to be met in 
practical service. It 
is apparently es- 
tablished, therefore, 
that the danger of 
causing oscillations of extremely high 
potential in automatically opening alter- 
nating-current power circuits operating at 
25,000 volts has been surmounted. Never- 
theless, up to the present time, experience 
with circuit-breakers at Niagara has not 
been satisfactory. The conditions are ex- 
treme and the causes of the failures which 
have occurred have been recognized and in 
some degree removed, but further im- 
provement is to be desired, and I suggest 
that in the discussion of this paper those 
who have given special attention to the 
design, construction and use of circuit- 
breaking switches let the Institute have 
the benefit of their study and experience. 


Iron Pickled Electrolytically. 


By using an electrolyte consisting of 
acid and alkaline, or alkaline-earthy, 
salts, this is done according to a recent 
patent in England. An example of such 
an electrolyte consists of 1,000 pounds of 
common water, 100 pounds of hydrochlor- 
ic acid, 5 pounds of sulphuric, 5 pounds 
of hydrofluoric, and 15 pounds of caustic 
soda or potash. A bath lined with lead 
is used, and the iron or steel to be cleaned 
forms the cathode, the anode consisting of 
platinum, lead or carbon. 
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INTERIOR CONDUIT CONSTRUCTION AND 
THE NATIONAL ELECTRICAL CODE. 


BY EDWARD SULLIVAN. 


Without attempting to point out the 
superiority of metal conduits for interior 
wiring as compared with other methods 
it is intended to call attention to a few 
points that should be observed in install- 
ing the conduit system of wiring. There 
are many makes of conduit now on the 
market, but as these are all made to the 
specifications of the national electrical 
code, adopted by the board of fire under- 
writers, they are all practically the same, 
as, indeed, they must be in order to re- 
ceive the approval of ihat body. This is 
a matter that the underwriters are able to 
determine upon and control, as samples 
of conduit must be submitted for approval 
to the underwriters’ Chicago headquarters, 
where tests and comparisons are made 
by the one authority and uniform deci- 
sions are rendered. 

The details of conduit construction 
work are also regulated by the under- 
. writers, but as these details must neces- 
sarily be watched where the work is in 
progress, and, therefore, require a corps 
of inspectors, there is, unhappily, a lack of 
uniformity of decisions in this particular. 

Briefly, the underwriters’ specifications 
for the manufacture of interior conduits 
are as follows: 

They must not be less than one-half 
inch in internal diameter. Metal cover- 
ing must be equal in strength to the ordi- 
nary commercial forms of gas pipe of the 
same size, and its thickness must be not 
less than that of standard gas pipe, as 
shown by the following table: 


Size. Thickness Size. 


Thickness 
of Wall. i of Wall. 
Inches, Inches. Inches. loches. 
109 114 140 
111 114 146 
$4 "118 2 154 
1 M34 OO aeee EO “Aare 


They must not be seriously affected ex- 
ternally by burning out a wire inside the 
tube when the iron pipe is connected to 
one side of the circuit. The interior sur- 
faces of the conduit must be smooth and 
free from burs; the pipe must be galvan- 
ized, or the interior surfaces coated or 
enameled to prevent oxidation with some 
substance which will not soften so as to 
become sticky and prevent the wire from 
being withdrawn from the pipe; the radius 
of the curve of the inner edge of the elbows 
and bends must not be less than three and 
one-half inches. 

It is believed that conduit made accord- 
ing to these specifications is sufficiently 
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strong to withstand all ordinary mechani- 
cal assaults, is water-tight and smooth in- 
ternally. It is, therefore, only necessary 
to secure conduit that meets the under- 
writers’ approval. As already stated, this 
approval of manufactured products is in- 
telligently determined and the best manu- 
facturers, being zealous of their product, 
see to it that the standard determined by 
the underwriters is insisted upon by them. 

Good work can onlv be accomplished by 
the use of an ample number of appropriate 
tools, all in good condition. It is of the 
greatest importance that the wireman, es- 
pecially those on conduit work, should be 
thus equipped. I saw recently a wireman 
trying to ream the end of a piece of con- 
duit with a knife. He did not succeed 
in removing any of the burs from the pipe, 
but he did succeed in developing several 
burs on the knife blade, and I strongly 
suspect that when he next attempts to use 
the knife on wire and fails, his ingenuity 
will prompt him to conclude that its only 
future usefulness will be as an improvised 
screw-driver. The knife was never in- 
tended to be used as a reamer or screw- 
driver, and when pressed into such service 
the finished work is always sufficiently 
lacking in detail to show the nature of 
the tools used in its execution, while with 
proper tools the finished work will possess 
all those distinguishing little touches 
which are apparent only in the work of a 
first-class workman. It is an old axiom 
that “a mechanic is known by his tools,” 
and this is specially true of a wireman. 
Tt not only takes longer to do work with 
insufficient tools or tools in poor condi- 
tion, but the work can not be as well done. 
Tt is therefore obvious that the objection 
is twofold. 

The conduit should first be installed 
complete before anv wires are drawn in. 
even “fish wires.” Each length of conduit 
should be examined for obstructions, 
should be carefully reamed at both ends 
and provided with a long, clean thread 
so that couplings mav be made up solid 
and tight. The conduit, when put in 
place, should be permanently and rigidly 
secured by means of pipe-hooks or straps. 
Tn laving out wiring, care must be taken 
to have all runs as straight as possible 
from outlet to outlet, and there must 
never he more than fonr elbows hetween 
the outlets. The conduit should terminate 
in a metal outlet box at each outlet, the 
conduit entering the outlet box and being 
rigidly secured to it so as to guard against 
being displaced by other mechanics. This 
outlet box, besides serving as a coupling 
for the conduit, also provides a practical- 
lv fireproof receptacle for the fixture termi- 
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nals in the case of fixture outlets, and for 
the switch terminals in the case of switch 
outlets. All the ends of the conduit en- 
tering the outlets, cutout cabinets, etc., 
should be threaded. This is necessary in 
order to secure the bushings to the con- 
duit ends, as required by the underwriters, 
and it is also of great advantage if it 
becomes necessary to shift the location of 
an outlet or cutout cabinet, as frequently 
happens. The bushing referred to should 
be placed on all the conduit ends, in order 
to provide a smooth surface for the wire 
to pass over when it is being drawn into 
the conduits. The bushings should pref- 
erably be made with insulating material 
(although the underwriters do not insist 
upon this). They must be substantial and 
durable. The idea of having the bush- 
ings of insulating material is to guard 
against the possibility of the wires becom- 
ing grounded on the conduit ends. I 
know of many cases where expensive de- 
fects have been caused by drawing wire 
over the ends of the conduit without using 
bushings. Defects of this character are 
specially expensive and annoying when the 
injury to the insulation on the wire does 
not manifest itself at once, but some time 
after the work has been put in service. 
There are many bushings now on the 
market that have received the approval of 
the underwriters, after tests and compari- 
sons, all of which are suitable for the pur- 
pose, but T believe the insulating bushings 
superior, as they possess the additional in- 
sulating feature mentioned. 

The metal of the conduit and the con- 
duit system as a whole should be per- 
manently and effectually grounded. Al- 
though the necessity for this has been 
recognized by the underwriters, and it is 
called for in the national electrical code, 
the rule has in the past been very indif- 
ferently complied with or entirely disre- 
garded. The subject is, however, now re- 
ceiving considerable attention, as, indeed, 
it should, since we hear frequently of un- 
accountable fires due to electrical causes, 
which no doubt in many cases are due to 
a disregard of this rule. In fact, the un- 
derwriters have been able recently to trace 
fires directly to this cause. 

Briefly, the reason for the requirement 
that conduits should be permanently and 
effectually grounded is to guard against 
fire in the event of the wire in the con- 
duit becoming grounded, and because the 
conduit can not be permanently and ef- 
fectually insulated. To accomplish an ef- 
fectual ground on the entire system the 
conduits must be bonded together with 
copper wire around each outlet box, etc., 
carrying the wire under one of the screws 
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in the outlet box so as to include the out- 
let box. The size of this bonding wire 
should be the same as that in the conduit. 
This should be done throughout the whole 
system so that all the conduits will be 
bonded together in this manner. This 
system of bonding should be continued 
back to the switchboard or service, care 
being taken to have the bonding wire in 
all cases as large as the wire in the con- 
duit and of greater carrying capacity than 
the fuse on which it is dependent. An 
adequate ground at the switchboard or 
service can be obtained by connecting to 
the water service pipe in the following 
manner, as suggested in the national 
electrical code: 

In connecting ground wires to piping sys- 
tems, where possible,the wires should be sold- 
ered into one or more brass plugs and the 
plugs forcibly screwed into a pipe-fitting, or, 
where the pipes are cast iron, into a hole 
tapped to the pipe itself. For large stations, 
where connecting to underground pipes with 
bell and spigot joints, it is well to connect 
to several lengths, as the pipe joints may be 
of rather high resistance. Where such plugs 
can not be used, the surface of the pipe 
may be filed or scraped bright, the wire 
wound around it, and a strong clamp put 
over the wire and firmly bolted together. 

At a casual glance it would seem that 
the conduits and fittings being metal and 
connected together and to the gas piping 
would be sufficiently grounded without 
bonding, but this is not so, for the reason 
that the conduits, outlet boxes, etc., are 
covered with an insulating enamel that 
offers a varying resistance which will read- 
ily be shown by a test with a Wheatstone 
bridge. 

To illustrate how effectual a ground 
should be it is only necessary to consider 
the case of a circuit wire becoming 
grounded on the conduit and the conduit 


having a resistance to ground of say fifteen | 


ohms, which is by no means unusual, as I 


have tested completed installations where 


adjacent sections of conduit showed resist- 
ances varying from 0.05 ohm to 25,000 
ohms. This fifteen-ohm resistance to 
grounding on a 110-volt circuit would 
permit nearly eight amperes of current 
flowing indefinitely without blowing the 
smallest fuse on the system (usually ten 
amperes), and I do not think that any one 
will try to maintain that it is safe or eco- 
nomical to have such current flowing at 
random through a building. On the other 
hand, if the conduit were effectually 
grounded, when the circuit wire came in 
contact with the metal conduit, there 
would be no resistance to ground and the 
flow of current would be so great that the 
fuse would be blown almost instantly and 
the circuit could not be again used until 
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the trouble kad been removed and the con- 
sequent danger of fire eliminated. In 
addition to the question of safety, the leak- 
age of current, so frequent in large in- 
stallations, is guarded against, as there 
can be no high-resistance grounds to con- 
sume current indefinitely when the con- 
duits are properly bonded together and 
grounded. The test referred to, even if 
it showed a very low resistance to ground- 
ing, would not be sufficient, as it is nec- 
essary to know the nature of the metallic 
continuity, its carrying capacity, cte., as 
in order to prevent heating it should have 
a greater carrying capacity than the fuse, 
hence the bonding wires should be the 
same size as those in the conduit. 

As the neutral wire on all three-wire 
systems 1s permanently grounded, it be- 
comes all the moie necessary that this de- 
tail in conduit work should be carried out. 
For years the underwriters held out 
against the grounding of the neutral wire, 
maintaining that it produced an unneces- 
sary strain on the two remaining conduc- 
tors, but the central station authorities, 
while admitting this objection, set forth 
advantages to be gained bv the practices, 
which, they thought, would more than off- 
set the underwriters’ objections. Any one 
familiar with central station operation 
will, I think, agree with the central station 
authorities. At any rate, they have won 
out, and the underwriters now recommend 
the grounding of the neutral wire on three- 
wire svstems, the advantages keineg that: 
Tt guards against the blowing of the neu- 
tral fuse and consequent destruction of 
lamps; localizes trouble by promptly blow- 
ing the fuse when a ground occurs on 
either of the outside wires, and limits the 
potential between grounds to 110 volts in- 
stead of 220 volts, as would be the case 
if the neutral wire were clear and the two 
outside wires became grounded. 

All the foregoing suggestions are in 
accordance with the requirements of the 
board of fire underwriters, as emhodied in 
the national electrical code, which should 
be followed implicitly. The national elec- 
trical code rules are all very general, and 
intentionally so, as 1t is well-nigh impossi- 
ble to formulate specific rules that would 
cover every case. The aim has been to 
omit trivial items which would only nar- 
tow the scope of the rules and irritate 
the contractors and workmen; yet the 
rules are ample to ensure against any 
danger, if properly complied with. They 
are based on the practical experience of all 
parties concerned, and while there are 
many rules, the necessity for which may 
not be readily apparent to every one, we 
are bound to admit that anything that has 
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once been the cause of trouble or danger 
should be guarded against in the future. 

The rules are revised annually in a con- 
ference, where every item is thoroughly 
discussed, and such new rules and revisions 
of old rules as the natural evolution of 
the art dictates are added, but none which 
is not the result of experience, and solely 
with a view to safety. 

There are, however, some inaccuracies 
in the wording of the code rules, as, for 
instance, the following: 


FIXTURE WrireE—Must have a solid insula- 
tion, with a slow-burning, tough, outer cov- 
ering, the whole to be at least one-thirty- 
second of an inch in thickness, and show an 
insulation resistance between conductors and 
between either conductor and the ground of 
at least one megohm per mile, after one 
week’s submersion in water at seventy de- 
grees „Fahrenheit, and after three minutes’ 
electrification with 550 volts. 


Tf an attemnt were made to apply the 
insulation test here prescribed, it would 
be necessary to wire the fixtures and sub- 
merge them in water, as the words “show 


an insulation resistance between conduc- 


tors and between either conductor and the 
ground,” surely implics that the test js 
made with the wire in the fixture, and I 
do not think that the underwriters expect 
manufacturers to provide fixtures that wil] 
survive “one week’s suhmersion in water.” 
ete. Strange to say, this and other simi- 
lar errors have appeared in several edi- 
tions of the national electrical eode, but 
it is to he honed that the next edition will 
see the above rnle corrected by omitting 
the words “hetween conductors and he- 
tween either conductor and the eronund.” 
and requiring that the test be made in the 
usual wav bv submerging the finished coils 
of wire in water and determining its insu- 
lation resistance per mile. 

o> 


Zinc Produced Electrolytically. | 


The density of the current is very un- 
equal at the cathode in the usual meth- 
ods, which receives more electricity round 
its outside than at its middle. Hence 
the precipitation of zinc is unequal in the 
same way. Eschellmann remedies this 
bv making the cathode bigger than the 
anode, and by placing it so as to overlap 
the anode uniformly. In consequence 
of the increased distance thereby secured 
between the edges of the cathode and 
those of the anode the resistance of the 
electrolyte hecomes larger, and the distri- 
bution of the current over the cathode 
more uniform. 


In the Engineering Building at McGill 
Universitv, Montreal, Quebec, a 300-kilo- 
watt storage battery has been installed. 
The building can now be lighted without 
keeping the steam plant running. One of 
the fifty-horse-power steam dynamo units 
has been remodeled for charging it. 
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The Automobile Show. 


The automobile show at Madison Square 
Garden, New York city, which closed last 
week, was a complete exposition of the 
present state and development of the art 
of the manufacture of automobiles. It 
included representatives of all practical, 
popular, actually used kinds and styles of 
automobiles. Very few experimental ve- 
hicles or devices were shown and very few 
unmarketed patents were offered for ex- 
ploitation. 

First in number of vehicles shown 
and manufacturers showing came, as 
was to be expected, the steam vehi- 
cles of the well-known Locomobile 
type. Practically all of the makers ad- 
hered to the original runabout type, with 
its short wheel-base, high seat and wire 
wheels. Several variations were -noted 
where there was an evident attempt to 
improve the lines by lengthening the 
wheel-base and increasing the weight to 
a more reasonable and safe amount. 

The Toledo steam wagon and the White 
have started experiments with new types 
or boilers, but it will probably be another 
year before it can be said that the old 
tubular form has been bettered. The 
Mobile Company showed, by its large 
and well-designed variety of vehicles, its 
recognition that there is a large use for 
the automobile in busine s fields for the 
transportation of both freight and pas- 
sengers. It is the only exhibitor, other 
than the electric vehicle men, which shows 
serious designs for this class of trade. 
The steam vehicle sprang into front rank 
of popularity at one bound, and there are 
at present probably as many in use as of 
all other types put together. This is for 
several reasons: First, many people know 
how to handle steam engines that know 
little or nothing of explosion motors ; and, 
second, the enterprise, push and business 
sagacity of the original large manufact- 
urers in establishing large plants, with 
resultant economy in manufacture and 
consequent low selling price. 

The explosion-motor, or gasoline ve- 
hicle as it is commonly called, was un- 
doubtedly the most interesting part of the 
show, just as the high steppers and jump- 
ers are at the horse show. The line was very 
complete, ranging from the heavy, high- 
speed French racers through many sizes, 
styles and weights to the light but practi- 
cal American machines of the Oldsmobile 
‘or Crestmobile types. These latter are 
comfortable vehicles of fair size and give 
excellent service for the use intended. 
The extremely light motor quadricycles 
or tricycles shown last year are conspic- 
uous by their absence. Two motor bicycles 
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were shown, but these are racing machines 
and were shown more for the purpose of 
demonstrating the motor than to attempt 
to market the machine. It is conceded 
that if one wants an automobile one wants 
a vehicle in which one can ride in com- 
fort and ease. Hence the tendency to 
heavy machines. This tendency was par- 
ticularly demonstrated in the exhibits of 
the gasoline vehicle class. The Winton 
Company, the De Dion and the Gasmobile 
companies all showed larger and heavier 
machines than last year. Speed, of course, 
dictates the extremely long and heavy 
machines, but in the ordinary touring cars 
comfort is the argument. In this class 
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The Fanning Manufacturing Company, 
of Chicago, exhibited a light runabout of 
novel construction. It weighs 950 pounds, 
is neatly painted and trimmed, and is 
fitted with a Porter battery which, it is 
claimed, will give a range of from forty to 
sixty miles. 

The Baker Electric Vehicle Company, 
of Cleveland, showed two of its light run- 
abouts and a very handsome and well-de- 
signed stanhope. The Baker runabout 
was one of the best built, most graceful 
and desirable vehicles of its class in the 
show. For use about a city for one or 
two people or for park riding it is an ex- 
cellent motor vehicle. Professor S. H. 


SPERRY RECTIFIER FOR AUTOMOBILE CHARGING. 


the American manufacturers have made 
wonderful strides the past year. All of 
the American made vehicles are far 
superior to the comparative classes of 
imported machines. The Winton, the 
Robinson, the Long Distance, the Auto- 
car, the Automotor are all much su- 
perior to the French makes in stvle, 
mechanism, ease of control, noise and 
last, but by no means least, price. The 
Oldsmobile and Crestmobile are in a class 
by themselves. They, like the American 
steam automobile, are lighter, better and 
cheaper than anything French shown. It 
can safely be predicted that the American 
gasoline vehicles, with their excellent ma- 
chinery, automatic engines, simplicity of 
control and ease of riding, will advance 
to the front rank in the touring and pleas- 
ure, as well as the racing class. 

Electric vehicles are exhibited by five 
manufacturers. But the styles shown are 
more numerous and the uses more varied 
than those of all other classes combined. 
The electrics cover all uses that street ve- 
hicles can be put to, with the one excep- 
tion of long-distance touring and racing. 


Short purchased one of these runabouts 
to take to England. 

The American Bicycle Company had 
a very excellent line in its “Waverly” elec- 
tric vehicles. Among others it exhibited 
a runabout, a surrey and a delivery wagon, 
which are to be particularly commended. 
The American Bicycle Company uses the 


Sperry battery, which it owns and makes, 


in its vehicles. Mr. Sperry, in addition 
to working out very carefully the elec- 
trical equipment, battery and controllers 
for these wagons, has designed and built 
a rectifier intended to be used where it is 
desired to charge batteries from an alter- 
nating current. Mr. Sperry’s device is 
said to be much simpler than any rotary 
converter heretofore built and, if success- 
ful, should have a large field of usefulness. 

The Vehicle Equipment Company’s ex- 
hibit attracted much popular attention. 
due to the spectacular effect of hoisting 
a large safe to the roof of the building by 
means of the electric motor-driven winches 
on the electric-propelled truck made for 
Hall’s Safe Company. This truck is a 


splendid demonstration of the economy 
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and adaptability of electric propulsion. 
The battery furnishes power not only for 
moving the vehicle but for handling and 
placing its load. This company has also 
an electric ambulance, opening at the side 
instead of the end, and two or three hand- 
some, well designed carriages, as well as 
delivery wagons. 

The Electric Vehicle Company, which 
has absorbed the Columbia and the Riker 
companies, had a large and instructive ex- 
hibit, mostly of well-known types of ap- 
paratus. Perhaps the most notable novel- 
ty in this exhibit was an electric vehicle 
with a Tonneau body, in imitation of the 
gasoline touring cars. 

In the gallery were shown many kinds 
of special electric attachments for vehicles. 
Storage batteries, dry batteries, portable 
electric lights, sparking plugs and the like 
were shown by many makers. 

The General Power Company, of New 
York, showed a combination of kerosene 
engine and dynamo for charging storage 
batteries which attracted much attention. 
Two sizes, one and one-half and four kilo- 
watts, were shown. The outfit is simple, 
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nickel and iron, weighs seven pounds six 
ounces; capacity, 120 watt-hours; weight 
per horse-power-hour, forty-six pounds. 
The electrolyte is potash. This battery 
bids fair to advance the use of the storage 
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BAKER ELECTRIC RUNABOUT. 
battery as much as other of Mr. Edison’s 
inventions have advanced other electrical 
lines. 

The show demonstrated conclusively 
two things of great importance. First, 
that the public have ceased to look on the 
automobile as an experiment. It is taken 
for granted and admitted that “it will go.” 


st ' 


AMERICAN BICYCLE COMPANY'S ELECTRIC RUNABOUT. 


easily managed and, it is claimed, eco- 
nomical. A variation of less than two and 
one-half per cent in voltage is claimed. 
In the loan exhibit, in the annex, was 
one cell of Mr. Thomas A. Edison’s new 
storage battery. Broadly, it is claimed 
that at six-tenths the weight it will de- 
velop the same or better power, life and 
efficiency than any battery now on the 
market. It is a ten-plate cell, made of 


Second, that the business has passed the 
experimental stage and is in the hands 
of active, pushing, findncially stable man- 
ufacturers. The show pleased the auto- 
mobilist because he could see and com- 
are all the important makes and styles. 
It pleased the general public because it 
gave it a nearer view of the vehicles it 
has seen heretofore whizzing along the 
streets, and it pleased the manufacturer 
because it enabled him to sell many ve- 
hicles. 
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Views, News 
and Interviews. 


One of the latest uses to which it has 
been suggested that wireless telegraphy can 
be put is that of communication between 
the oases of the Sahara Desert. If this 
system were used there would be no wires 
to be stolen. i 


They do things differently in Great 
Britain. The Glasgow Exhibition, which 
has just closed, has shown a profit of over 
£100,000. This is one more illustration 
of the fact that the Scots are the canniest 
people on the face of the earth. 


Rare presence of mind was displayed re- 
cently by the driver of an automobile 
which took fire in Springfield, Mass. The 
driver ran the burning machine to the 
nearest fire house and asked the firemen 
to extinguish the flames, thus bringing 
the fire to the firemen instead of the fire- 
men having to go to the fire. 


The shafts of an old mine in Scranton, 
Pa., are being utilized for a novel purpose. 
The workmen and engineers of the Lacka- 
wanna & Wyoming Valley Rapid Tran- 
sit Companies are at work opening up the 
shafts of the old Hurley mine. The new 
railway will pass through the underground 
passages of this mine and others which 
were operated years ago by the Lacka- 
wanna Iron and Coal Company. 


It is said that Dr. Jennie Gray, of 
Toronto, is the first lady physician in Can- 
ada to employ an automobile for profes- 
sional calls. It is an electric vehicle. 
This vehicle has a hood similar to that on 
a doctor’s buggy, and is provided with an 
ingenious device consisting of an electric 
lamp with a cord several yards long for 
ascertaining the numbers of the houses 
in dark streets. When she arrives before 


a house she turns the switch and with the 
lamp in hand makes sure of the number 
with no loss of time. 


One of the newest applications of elec- 
tricity is in making a more convenient 
faucet than that ordinarily used. A pat- 
ent on this device has been granted to Mr. 
Isaac G. Waterman, of Santa Barbara, 
Cal. The purpose of this device is to con- 
trol the flow of water to the basins of 
washstands by means of push-buttons lo- 
cated close to the basin. ‘Two pairs of 
electromagnets are suspended from the 
walls, each pair being mounted in such a 
way as to drive a piston up or down, ac- 
cording to which button is pressed. In 
this manner the piston opens or closes 
either the hot or cold valves and allows 
the water to flow into the bowl. 
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News from Great Britain. 


of the London County Council 

electrical matters played a promi- 
nent part. Among these it 1s a.relief to 
find the question of the continual open- 
ing of the streets by electric lighting 
companies and the like—especially in the 
city itself—has at least been noticed by 
such a body as the London County Coun- 
cll. More than one death can be indi- 
rectly traced to this cause, and the sug- 
gestion that the London County Council 
should make regulations aud undertake 
such supervision as will ensure such work 
being done expeditiously and with full 
regard to the public satety and business 
interest ought to meet with general ap- 
probation. Another motion at this meet- 
ing was to the ellect that clocks, worked 
by electricity, synchronized hourly from 
Greenwich and lighted by electricity, 
should adorn all the principal thorough- 
fares of London; a move which, if car- 
ried into elfect, would not confer the pro- 
posed benefits before they were necessary 
at certain important termini in the 
metropolis. Finally, as an example of the 
fatherly care with which an unapprecia- 
tive London is guarded, a resolution was 
passed to the etlect that in view of the 
extension of underground railways in 
London, the Health Commitee is to re- 
port on the condition of the atmosphere 
in the tube of the Central London Hail- 
way. 


T THE first meeting this session 


If the happy day ever arrives when 
London becomes possessed of a system of 
municipally controlled electrically driven 
clocks, it is to be hoped that our experiences 
will not be of the kind which have lately 
fallen to the lot of the Glasgow inhabi- 
tants, Where such clocks already exist. 
Altogether there are twelve clocks on two 
circuits, and the spectacle of a dozen 
public timepieces persistently pointing to 
twelve minutes past four at eleven o'clock 
in the morning was probably enough to 
make the busy Scot “say things.” How- 
ever, some modifications in the mechanism 
of these clocks have been tried in the ex- 
hibition with such satisfactory results that 
efforts are being made to immediately sub- 
stitute the latter for those already in use. 
Another matter which has attracted pub- 
lic attention in Glasgow is the action of 
the chief of the fire brigade in preventing 
—by means of hose and water—some tele- 
phone cables being laid in the streets ; the 
result of a misunderstanding with Mr. 


(From Our Special Correspondent.) 


A. R. Bennett, the telephone manager, 
and in which the cable contractor's work- 
men had the worst of the joke, but who 
were awarded £12 each a few days after- 
ward in the courts as damages. 


The Post Oftice has just appointed Mr. 
G. F. Preston to be general manager of 
the telephone department. It is interest- 
mg to note that tnis gentleman leaves the 
National ‘Telephone Company in order to 
take up this post. 


The month allowed by Parliament to 
allow the Metropolitan District Railway 
Company and the Metropolitan Railway 
Company to decide upon the system to be 
employed for the electrification of their 
lines expired last week, and, as no settle- 
ment was arrived at, it is left to the 
Board of Trade to arbitrate. Perhaps the 
result of this arbitration will leave us 
with a clearer idea of what is going to take 
place than has hitherto been the case. 


The first application of Mr. George 
Westinghouse’s gas engine in a metropoli- 
tan electric supply works is about to be 
sen in the opening of the Walthamstow 
power-house. In spite of the contidence 
felt by the makers of this engine, we can 
not blind ourselves to the fact that so 
many gas-driven stations in England have 
proved ghastly failures; even an adjoining 
parish to Walthamstow—vz., Leyton— 
has only recently discarded this method 
for steam-driven sets. Dublin, Coat- 
bridge and King’s Lynn have all proved 
unsatisfactory, aud the results of the ad- 
vent of this new type of gas engine will 
be watched with keen interest by all en- 
gineers whose sympathies are in that di- 
rection. 


With an energy which might well be 
copied by other promoters of other elec- 
trical enterprises, the London United 
Tramways Company, notorious as being 
the first to give London an etiicient electric 
tramway service, is endeavoring to extend 
its system on a by no means diminutive 
scale, and so far its efforts can not be said 
to have been unsuccessful. Its latest pro- 
posals include districts some 15 to 20 miles 
from town. 


The gas journals on this side, which 
even now refuse to recognize electric light- 
ing as a serious competitor, and which 
never miss an opportunity of informing 


us that we are going to the dogs, are af- 
forded one more chuckle over the Glasgow 
corporation electricity accounts up to May 
31 last—which have just been published— 
and by which it is seen that a lose of over 
£4,500 has been incurred. The details are 
as follows: Gross revenue, £79,499 14s, 
lid.; working expenditure, £46,647 4s. 
lld.; interest on loans, £24,547 4s. 32; 
sinking fund, £8,862 19s. 4d.; proportion 
of cost of supplying lamps, etc, to 
consumers consequent on the change 
of pressure from 100 to 250 volts, 
£4,109 lds. 4d; total, £83,662 19s. 
4d.; deficit, £4,517 6s. lld. This has 
been met by drawing on the reserve. This 
is not due to unsatisfactory working, but 
to increased interest on loans and to ex- 
penditure on mains, etc., in connection 
with the change of pressure and not yet 
wholly producuve. 


‘The first application of wireless teleg- 
raphy on anything like a large scale for 
commercial working has Leen announced, 
inasmuch as an agreement has been rati- 
tied between Marconi’s people and Lloyds 
Snipping Agency, whereby the latter un- 
dertakes to use only the Marconi system for 
fourteen years, and to immediately equip 
ten Lloyds signaling stations. Sixpence 
per word is now the fixed tariff for wire- 
iess messages between ship and ship or a 
ship and land, but in the case of messages 
exchanged between an outward bound ves- 
sel and a homeward bound one, the charge 
is one shilling per word; land charges 
extra in both cesez. 


The British Westinghouse Company, 
having secured a controlling interest— 
tinancially—in the Mersey Railway Com- 
pany with a view to an immediate con- 
version from steam to electric locomo- 
tion, is acting with greater tact and facil- 
ity than can be said in connection with 
the London “underground.” By its agree- 
ment with the Mersey directors the West- 
inghouse company undertakes to provide 
the plant necessary to enable the traffic to 
be worked electrically within eighteen 
months from July 15 last, and to under- 
take certain financial obligations, such 
as the guaranteeing of interest, etc., for 
a contract price of £635,303, of which 
£620,000 will be taken infour per cent new 
first perpetual debenture stock, and the 
remainder in cash. This particular rail- 
way company has not been in a greatly 
flourishing condition for some time past; 
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indeed, it is only since the above agree- 
ment has devcloped that a receivership 
and managership under order of the high 
courts have been withdrawn. Messrs. 
Westinghouse’s confidence in the success 
of the undertaking is emphasized by the 
magnitude of the risk they are prepared 
to run, and judging by precedent one fails 
to see any reason why this confidence 
should prove to be misplaced. 


Apropos of our London Metropolitan 
controversy, I mentioned a short time ago 
that the question of the most suitable sys- 
tem would have to be settled by a Board 
of Trade arbitrator if the opposing in- 
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fear, reflecting but little kudos on either 


of the companies. A fairly general opin- - 


ion would appear to be that the whole 
question could have been solved minus the 
inevitable heavy expense appertaining to 
government arbitrations, which, presuma- 
bly, the unfortunate shareholders will 
have to bear uncomplainingly. 


The East Ham (London) electric light 
and traction system and the Portsmouth 
electric tramways, both of which have been 
recently inaugurated, afford specimens of 
the few exampies of British installations 
equipped solely with British plant. At 
Portsmouth, the total capital expenditure 
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terests could arrive at no agreement with- 
in a month from about July 15. No such 
mutuality developed, however, and ac- 
cordingly the Hon. Alfred Lyttelton, 
K. C., M. P., was appointed to undertake 
the by no means enviable task. Eminent 
counsel has been retained on both sides— 
if possible, Mr. Yerkes having a slight 
advantage—and the arbitration appears 
to be going to carry itself to some length. 
A first sitting was held a fortnight ago, 
but although Mr. Yerkes’s company and 
counsel were eager to proceed forthwith, 
the Metropolitan company, the advocate 
of Messrs. Ganz’s high-pressure system, 
obtained a three weeks’ adjournment in 
order to more completely materialize its 
evidence. The contest, which will thus 
start in real earnest on the twenty-ninth 
instant, should prove of immense inter- 
est and produce some entertaining en- 
gineering details, at the same time, I 


TROLLEY WIRING AND STREET LIGHTING IN East Ham. 


so far has been something like £300,- 
000, and, as at Glasgow and some 
few other placcs, the lighting and 
traction generating plants are in sep- 
arate buildings. The organizers of the 
traction movement in Portsmouth are 
congratulating themselves on having 
created a record for track laying, as since 
the end of February this year they have 
been laying, completely finished, track at 
a vate of about one mile per week. Messrs. 
Dick, Kerr & Company deserve credit for 
this installaticn, which is laid out on 
standard lines. 


At East Ham current is fed to both the 
lighting and tra.tion circuits from the 
same power-house, and the combined capi- 


tal expenditure(at present some £90,000) 


will eventually be some £140,000. The 


‘generators—of which there cre four, hav- 


ing an aggregate output of 760 kilowatts 
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—are multipolar machines, having slotted, 
drum-wound armatures. They work as 
compound-wound generators with a varia- 
tion of from 500 to 550 volts when used 
for traction purposes, and running as 
shunt-wound dynamos for lighting. A 
rheostat is provided to enable the press- 
ure to be varied between 480 and 580 
volts. A feature of this tramway system 
is the introduction of halfpenny fares, 
a step which has been taken with a view 
to popularizing this method of transporta- 
tion. As at Portsmouth the whole of the 
equipment follows the standard practice 
here, but the introduction of a new type 
of enclosed arc lamp on the lighting cir- 
cuit calls for comment. This lamp, which 
has only quite recently been introduced by 
Messrs. Johnson & Phillips, contains no 
upper carbon holder, contact being made 
direct onto the carbon. The contact de- 
vice consists of four pieces of copper of 
special section, which are connected by 
pins to the contact frame. There are no 
springs or similar contrivances, the con- 
tact pieces merely resting against the posi- 
tive carbon by gravity. At East Ham the 


.lamps are placed on alternate trolley 


poles, and by suspending them from the 
cross-arms of the standards in this way, 
it is estimated that a saving of from 
£3,500 and £4,000 has been effected on 
the installation. It 1s interesting to note 
that no vibration is noticeable through the 
lamps being suspended in this position. 
The illustration gives a typical view of 
the tramway construction and the arc 
lamps. 


Next session a bill will come before 
Parliament seeking the necessary power 
to construct an electric express railway be- 
tween London and Brighton, upon which 
the trains will travel at about ninety miles 
per hour, thus reducing the time at pres- 
ent taken by the steam “expresses” to 
about one-third—viz., half an hour—to- 
gether with a still greater decrease in the 


fare. I believe that Mr. H. F. Parshall 
has some connection with the project, and 
the line, which will be partly in tunnel 
and the remainder on the surface, will be 
operated from a generating station, con- 
taining some 10,000 horse-power, situated 
at Redhill, about midway between the ter- 
mini. If the scheme ever materializes it 
is safe to prophesy its complete triumph 
over the prevailing means of communica- 
tion. Many business men live at Brighton, 
which is about fifty miles out of London 
on the south coast, and it is a generally 
accepted truth that this part of the king- 
dom is one of the worst—if not the worst 
—served so far as railway accommodation 
is concerned ; a run up to town in half an 
hour would be a boon. 
London, October 30. A. W. 
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Good Export Business. 


Mr. James A. Myers, president of the 
Robbins & Myers Company, of Springfield, 
Ohio, is now in Europe looking after the 
export business of this company. They 
are large exporters of fans and have also 
been exporting a great many dynamos and 
motors. ‘The foreign demand for their 
product is increasing so rapidly that it 
was found necessary for a representative 
to go abroad and close contracts for the 
coming season. 

This company has been engaged in the 
manufacture of dynamos and motors and 
the well-known “Standard” ceiling, desk 
and bracket fans since 1897. ‘They con- 
fine themselves to small units, the dyna- 
mos ranging in sizes from one-quarter 
kilowatt to ten kilowatts, and motors from 
one-sixteenth horse-power to twelve and 
one-half horse-power, their entire elec- 
trical line being for direct-current circuits. 

Soon after starting the manufacture of 
fans they added their line of dynamos and 
motors. For three years they manufact- 
ured these goods on the third floor of their 
foundry machine shop, this floor having 
3,400 square feet. This business assumed 
such proportions that it was found neces- 
sary to seek larger quarters. It was then 
that they added a three-story brick build- 
ing of 31,000 square feet of floor space, 
used exclusively for the manufacture of 
fans and dynamos and motors. This fac- 
tory is foremost in equipment for the 
manufacture of fans and motors, being 
provided with the latest tools and machin- 
ery obtainable, many of the special tools 
and winding machines having been con- 
structed by experts in the employ of the 
company, these special tools and machines 
enabling the company to turn out their 
goods on an unusually economical basis. 
The plant has first-class railroad facilities, 
and is one of the best lighted and heated 
factories in the world, the heating being 
effected by the hot-air system. 

The first floor is used for machine room, 
tool room, engine room, plating room and 
offices; the second floor for the building 
of fans and motors, and the third floor 


for storage and packing. 

This firm started in a small way twen- 
ty-three years ago in the gray iron foundry 
business. To-day they have one of the 
best equipped light gray iron jobbing 
foundries in Ohio, having a daily capacity 
of thirty-five tons. The foundries have 
37,000 square feet of moulding floor space, 
and accommodate 130 moulders. The four- 
story machine shop, used for repairs and 
setting up work, has 13,600 square feet of 
floor space. 

The cleaning rooms are equipped with 
friction rattlers and dust exhausters of 
the company’s own make. The entire 
plant covers three acres of ground. 
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A New Type of Gas or Gasoline 
Engines. 


The accompanying illustration shows a 
new type of vertical multiple cylinder gas 
or gasoline engine, manufactured by the 
Maywood Foundry and Machine Com- 
pany, Maywood, Ill. 

In general design the engine is of the 
enclosed type, in which the crank-shaft, 
cams, cam-shaft, rocker-shaft, connecting- 
rods and all the main bearings and work- 
ing parts are enclosed in an oil-tight case 
and run in a bath of oil, which furnishes 
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Both ribs and hubs of the flywheels are 
turned, making the latter run very steady, 
while very heavy gearing is used between 
the crank-shaft and the cam movement. 
The governor, which is, in a way, the 
most important and essential feature of 
a gas engine, is of the throttling type, 
and on a two-cylinder engine permits one 
charge to be ignited for every revolution. 
The amount of fuel admitted to the cylin- 
ders and the force of the impulse are close- 
ly proportioned to the requirements of the 
load, and it is claimed that exceedingly 
uniform speed in operation is attained. 
The governor is, as shown in the illustra- 


A New TYPE oF Gas oR GASOLINE ENGINE. 


lubrication to all parts, including the 
cylinders and pistons. ‘The two front 
doors on the engine give access to all of 
the auxiliary moving parts, while the rear 
doors allow the main bearings to be easily 
gotten at. The pistons are provided with 
five spring-rings and are very large and 
substantial. The tops of the pistons are 
so arranged as to be removable for ad- 
justment of the wrist-pin bearings with- 


out the necessity of taking the pistons out 
of the cylinders. The cylinders are, of 
course, water-jacketed, and the valve 
chests are so designed that worn valve seats 
can be bored out and rebushed. The 
valves are of the direct-acting poppet type, 


_the igniters being operated by hardened 


steel cams on the cam-shaft. Platinum- 
iridium points are used and are claimed 
to be very durable. Ignition current is 
obtained in the usual way from a battery 
and spark coil or direct from a dynamo. 


tion, of the flywheel type, and acts directly 
by means of a lever and rod on the mixing- 
chamber valve, by which both the air and 
gas are admitted in definite and proper 
proportions to the cylinders. It is claimed 
by the makers that this method of opera- 
tion is greatly superior to the “hit or miss” 
system of governing, especially when the 
engine is direct-coupled or belted with 
electrical machinery. An interesting fea- 
ture of this governor mechanism is the 
ability to regulate the speed of the engine 
while running. This can be done by turn- 
ing a small thumb screw on the governor 
rod, which increases or decreases the ten- 
sion of the governor spring, and allows a 
variation of as much as fifty revolutions 
per minute. In case of a temporary over- 
load this feature is very valuable. l 

Either gas or gasoline may be used in 
these engines, which are furnished, if de- 
sired, with inlets for both combustibles. 
The engines are made in a large number 
of sizes for various purposes. 
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Special Types of Enclosed Direct- 
Current Motors. 

The accompanying illustrations show 
several interesting types of motors which 
have recently been brought out by the 
Milwaukee Electric Company, Milwaukee, 
Wis. 
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rectly mounted upon its shaft, thus obviat- 
ing all necessity for belts and leaving no 
place for the accumulation of dirt and 
dust. At the same time a high economy 
in floor space is attained. These motors 
are made in sizes from one-quarter to 
three horse-power with speeds of from 


Fic. 1.—BurFinac WHEEL MOTOR. 


Among the very first applications of the 
electric motor was in connection with 
polishing lathes and buffing wheels. The 


1,800 to 3,000 revolutions per minute, and 
are provided with speed regulators as is 
clearly shown in the illustration. 


Fie. 2.—LINOTYPE MOTOR. 


type of motor shown in Fig. 1 is intended 
for operating such tools, which are di- 


Fig. 2 exhibits an interesting applica- 
tion of the motor to a linotype typesetting 
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machine. The manufacturers have made 
an exhaustive studv of this particular ap- 
plication of the motor and have devised 
a type that will stand the usage of the 
printing office and at the same time be out 
of the way in an easily accessible position 
on the back of the machine. A particular 
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Fia. 3.—MotTok GEARED TO BOTTLING 
MACHINE. 
feature claimed for this motor 14 its noise- 
less operation. 

In Fig. 3 is shown another interesting 
application of a rather slow-speed type of 
enclosed motor direct-geared to a bottling 
machine. ‘This motor is provided with 
rheostatic speed control and a limiting 
switch, as is shown on the right of the ma- 
chine, and owing to its mounting inside 
the frame of the machine does not in- 
crease the floor space of the apparatus to 
any degree. It will be noticed that this 
application is an interesting example of 
the self-contained electric-driven unit, 
the machine being mounted on castors, 
and adapted to being moved about wher- 
ever desired. 

The company also makes a large num- 
ber of other motors for special applica- 
tions, the enclosed dustproof type being 
adhered to in the majority of them. 
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Electric Heating. 


Of the many applications of electricity 
in the household and factory, there are 
few which commend themselves more as a 
help to the workers than the heating effects 
of the current when applied to hand tools, 
laundry or pressing irons, and machine 
irons of special design. The fact that 
electric heat can be developed and con- 
centrated directly where it is required, 


Fic. 1.—TAtLor’s GOOSE, 


without the usual great loss of heat by 
the old methods, permits of its economical 


use, notwithstanding the present cost of _ 


the electric current. 

From this standpoint it will be seen 
that wherever localized heat is required in 
the arts, electricity can be more efficiently 
applied than any other method. Elec- 
trically heated irons are found particular- 
ly serviceable in millinery, cloak and dress- 
making departments, hat factories, cloth- 
ing manufactories and are well suited to 
the requirements of merchant tailors. 


Fic. 2.—PrReEsstnc IRON. 


A large line of electrically heated irons 
is manufactured by the McCay Engineer- 
ing Company, of Baltimore, Md. This 
company claims for these irons a number 
of advantages. The same iron may be 
used continuously, there is no flame in 
the iron, and no heating fuel is necessary, 
which reduces the risk of fire. As the 
entire heating power of the current is con- 
centrated close to the working face of the 
iron, but a small percentage of the energy 
is wasted. It is thoroughly protected from 
an excess of current by a proportioned 
safety fuse which controls the current 
readily. With an electrically heated iron 
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it is possible to obtain cleanliness and en- 
tire freedom from the unhealthy products 
of combustion. 


The cost of operating a small iron is 
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ured to go with the irons to show whether 
the current is on or off; also a porcelain 
covered main-line vertical, all mounted 
on a single base of slate ready to connect 


Fic. 3.—METHOD OF ARRANGING HEATING Cors. 


said to vary from two to two and one-half 
cents per hour at the usual rates charged 
by central stations. All the details of the 
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Fic, 4.—ELECTRIC RADIATOR. 


construction of the iron have been care- 
fully worked out with a view to making 
the necessary renewal of terminals as inex- 
pensive as possible. Much time and ex- 


to the lighting mains and the iron or 
heater. These irons are made for both di- 
rect and alternating current. Two illus- 
trations of irons in ordinary use are given 
in Figs. 1 and 2. In Fig. 3 the method 
of arranging the heating coils is shown. 

This company also manufactures elec- 
tric radiators suitable for heating bath 
rooms and small offices, and any place 
where an electric heater can be used. They 
are constructed of one and one-quarter- 
inch steam pipe, and are identical in ap- 
pearance with ordinary steam radiators. 
These heaters have been put to a severe 
test, and it is claimed that their life is 
practically indefinite. This style of heater 


is shown in Fig. 4. In Fig. 5 the wall 


form of radiator is depicted. It is made 
to be placed against a wall, and is a very 
convenient form wherever it is desirable 
to economize space. 


= 

Engineer Kimball is reported to have 
said regarding the Boston Elevated 
Railway: The work of lengthening the 
platforms at the stations in the subway 
is now being carried on and should be 
finished within a short time. This should 
be followed by the early inauguration of 
four-car trains on the elevated system. 
The half-mile stretch between Guild and 
Townsend streets, Roxbury, which the road 
has received authority to construct, will 
not be built until next year and after new 
capital has been secured. The elevated 
road as it now stands has cost more than 
it was estimated and the company is un- 
able to make further extensions until it 


Fie. 5.—W ALL Form or RADIATOR. 


has secured additional funds. Steps have 
already been taken preparatory to petition- 
ing the railroad commissioners for author- 
ity to issue new stock. 


periment have been devoted to the develop- 
ment of this line of apparatus, and hence 
it is possible to tell about what the irons 
will do. A double-pole switch is manufact- 
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Storage Batteries in an Isolated 
Plant. 
In the Astor Building, in Wall street, 
New York city, there has recently been 
installed a very handsome isolated plant 


ELECTRICAL REVIEW 


give a comprehensive presentation of the 
conditions, and show the total plant load 
as well as the amount of current supplied 
to the building from the battery. In dia- 
gram No. 1 is shown the operation of the 


Fic. 1.—THet ENGINES AND GENERATORS. 


in which use is made of storage batteries. 
The accompanying illustrations show in 
some detail the generators, the battery 
room and some load diagrams illustrating 
the advantages of storage batteries in this 
connection. 

Current is supplied for the building 
from three direct-driven dynamo units 
working in connection with a battery of 
sixty chloride cells having a capacity of 
200 amperes at the norma! discharge rate. 
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These cells are capable, for a short period 
and in case of an emergency, of supplying 
a much larger amount of current. In all, 
the generating plant comprises 200 kilo- 
watts capacity, and is used for lighting 
purposes only, the elevators in this build- 
ing being of the hydraulic type. In order, 
however, that the elevator service may not 
be interrupted, a set of electrically driven 
pumps has been installed capable of oper- 
ating one elevator when the steam pump- 
ing plant is shut down. Current for this 
purpose is supplied from the battery. 
The load diagrams which are here shown 
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Diagram No. 2 represents the battery 
discharge extending over the long period 
included between nine P. M. Saturday and 
three a. M. of the following Monday. Dur- 
ing this long period the generating plant 
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is entirely out of operation, the only dif- 


ference from ordinary conditions being 
that it is run an hour later Saturday and 
started an hour earlier on Monday morn- 
ing. The battery installation was put in 
by the Electric Storage Battery Company, 
Philadelphia, manufacturer of the chlo- 
ride type of cells which are used in it. 


Cd 
Gloves for Protecting Electricians. 


In France a process for making pro- 
tective gloves for electricians has been 
patented. The material is soaked on one 
side with rectified petroleum deodorized 
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Fig, 2.—StToraGE BATTERY IN THE ASTOR CouRrT BUILDING. 


plant from the time of its starting, at 
four o’clock a. M., for any working day of 
twenty-four hours. The largest amount 
of current is delivered to the battery dur- 
ing the early morning hours, when the 
lighting load is smal] and decreased pro- 
portionately with the increase of the light- 
ing load. The generating plant is ordi- 
narily shut down at eight o’clock P. M., 

and the entire house load thrown on the 
battery until four o’clock the following 
morning. 


by oil of lavender, and on the other with 
solution of india-rubber. The gloves, ete., 
are then dried, first for five minutes in a 
stove at a temperature of fifty to sixty de- 
grees centigrade, and then in a cool, shady 
room. The petroleum side is then paint- 
ed with a mixture obtained by heating 
two pounds of linseed oil with three 
pounds of nitric acid for four hours, and 
the india-rubber side is dusted over with 
a powder consisting of equal weights of 
asbestos and talc. 
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Chicago Electrical Notes. 


News of the Industry in the Western Field. 


(By Our Special Correspondent.) 


with the tetephone industry in this 

country has been almost exclusively 
confined to the work of the “hello girl” and 
the making of certain parts of telephones 
in the factories. Mrs. Anney McElroy 
Brett, of El Paso, Tex., believes that the 
management of telephone exchanges comes 
within woman’s sphere, ‘and her work 
seems to be conclusive proof that her con- 
tention is just. Mrs. Brett has been in 
Chicago this week, her purpose being to 
purchase switchboards and instruments to 
equip and operate an exchange of 1,500 
telephones. She is president of the 
Southern Independent Telephone and 
Telegraph Company, of El Paso, and also 
president and general manager of the Brett 
Telegraph and Telephone Construction 
Company, of the same city. Two years 
ago Mr. R. A. Brett, who was engaged in 
the independent telephone field in Texas, 
died, and his widow immediately took 
upon herself the responsibility of complet- 
ing his work. She has been successful, 
and the company of which she is the offi- 
cial head, after giving the people of El 
Paso a telephone rate of $20 a year for 
residences and $30 for business houses, 
now proposes to extend its lines to Dem- 
ing, N. M., a distance of eighty miles. 
In the end the Brett company proposes to 


‘complete the line to San Antonio, 600 
miles distant. 


F OR MANY years woman’s connection 


Judge Tuley last week heard the argu- 
ments in the injunction proceedings of 
the Illinois Manufacturers’ Association 
against the Chicago Telephone Company 
to restrain the company from cutting off 
the association’s telephone service. The 
bill of injunction alleges that the tele- 
phone company has violated the city. ordi- 
nance, which fixes the maximum charge 
for telephone service at $125 per annum. 
The telephone company has advanced its 
rate to $175 per annum to cover the cost 
of the improved service which is given 
through the new metallic circuit. This 
the association contends it had no right 
to do. The case is of great local interest. 


Receiver Charles Henrotin, of the 
Chicago Electric Traction Company, has 
filed a report for the quarter ending Sep- 
tember 30 in the United States Circuit 
Court, which shows that the company has 
accumulated a surplus of $11,173 in the 


operation of the road during that period. 
This showing is a very satisfactory one, 
inasmuch as the road, up to a year ago, 
was losing money to such an extent as to 
require a receiver. This line was origi- 
nally operated by storage battery system, 
but about twelve months ago the trolley 
system was installed. 


A fire in the club rooms of the Techni- 
cal Club, of Chicago, on the evening of 
October 23 destroyed the redeemed bonds 
of the club; it was part of the celebration 
which marked the club’s emancipation 
from debt. The organization is now in 
fine condition in every way. Mr. Alfred 
Noble is president of the club, Mr. Isham 
Randolph, treasurer, and Mr. W. H. Ed- 
gar, secretary. 


The Chicago Edison Company is mak- 
ing extensive improvements in its power 
plants in this city by the installation of 
powerful machinery and by enlarging 
some of its buildings. The company has 
also secured a number of large contracts 
in this city. Marshall Field & Company 
have awarded it the contract for wiring 
the new twelve-story addition to the Field 
retail store. This is one of the largest 
contracts ever given in this country and 
will require more than 300,000 feet of wir- 
ing and conduits for 22,000 incandescent 
lamps, and fan and elevator motors amount- 
ing to 1,000 horse-power. This contract 
calls for the expenditure of $80,000. The 
Chicago Edison Company will also wire 
the new building of the Chicago Tribune 
and furnish it with light and power for a 
number of years. 


Mr. Geo. F. Harding, Jr., of Chicago, 
has filed a bill in the Superior Court 
against the Chicago City Railway Com- 
pany, in which he alleges that the stock- 
holders of the company are attempting to 
secure an extension of franchises without 
paying the value of the same to the city. 
The bill is sensational in that it charges 
the officials of the railway company with 
bribe-giving and propounds a number of 
questions which it asks the court to com- 
pel the company to answer. 

Preparations are already being made 
for the automobile show which will be 
held in the Coliseum, in Chicago, next 
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“March. The first allotment of space will be 


made by the advisory board on November 
15. The board consists of G. H. Atkin, 
Electric Vehicle Company; C. H. Tucker, 
Locomobile Company, and L. M. Grout, 
of the De Dion-Bouton Company. 


The Chicago Automobile Club is ar- 
ranging to cooperate with the show officials 
so as to make the spring event a greater 
success than ever. The club now numbers 
ninety-eight. F. C. Donald is president, 
H. M. Brinkerhoff, secretary, and B. C. 
Buxton, treasurer. 


At Clyde, Ill., last Saturday, a pub- 
lic test of the Farnham third-rail system 


was made in the presence of a number of — 


railway representatives and engineers 
from different parts of the country. Mr. 
Farnham claims for his system that it is 
applicable to trunk lines as well as city 
and suburban lines of railway. A half 
mile of track had been equipped near 
Clyde and a heavy trolley car provided. 
On this line the visitors were given a 
ride and the car was operated in such a 
manner as to show the working of the 
switch and shoes. The third rail used was 
enclosed in a wooden box, about three 
feet above the track level. Mr Farnham 
showed that accidents would largely be 
eliminated by his system, inasmuch as all 
sections of the line remain dead except the 
section on which the car is operating. En- 
gineers who witnessed the test expressed 
themselves as pleased with what they saw, 
though they were unable to say, without 
further study of the system, what its possi- 
bilities might be. 


Officials of the Aurora, Elgin & Chi- 
cago Railway Company are pushing the 
construction of their lines with a vie.7 to 
having them in operation before the close 
of spring. The entire system will be laid 
with 80-pound rails, heavily ballasted 
with gravel and with few grades above one 
per cent. The construction of the road 
will be that of a heavy steam railroad, as 
it is the purpose of the company to secure 
high speed and to haul heavy loads. In 
fact, it is affirmed by some of the officiale 
that it is their purpose to give the patrons 
of the road as fast a service as the steam 
lines with which it competes. The third- 
rail system will be installed and it is be- 
lieved that a speed of fifty or sixty miles 
an hour can be secured. In order to lessen 
the danger from accidents it is proposed 
to fence in the right of way along the 
entire route. 

Chicago, November 7. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


Long MEXICAN ELECTRIC LINE—An electric 
railway is to be constructed from Tuxpan to 
Mexico City. It will pass through Hidalgo 
and Pueblo. 


LARGE Borina Mitt—The foundations for 
a large boring mill are being laid by the 
General Electric Company in Schenectady, 
N. Y. It is to swing sixty feet. 


CLEVELAND ELECTRIC RAILWAY—It is re- 
ported that five prominent men have signed 
an agreement pledging $1,115,000 to build 
two street railways in Cleveland, Ohio, to be 
operated on a three-cent fare and with uni- 
versal transfers. 


CANAL LIGHTED BY ELECTRICITY—The Corn- 
wall Canal is now lighted by the St. Law- 
rence Electric Power Company. About 250 
lights are used for this purpose. They are 
placed 300 feet apart, with from six to 
thirteen at each lock. 


ELECTRIC TRAMWAYS IN A MINE—A system 
of electric tramways is to be installed in two 
levels of the Quincy mine at Hancock, Mich. 
The outfit consists of two electric locomo- 
tives, steel tram cars, motor generator, and 
material for the wiring of the mine. 


WyYoMING Power PLANT—Messrs. William 
F. Cody and Nate Salsbury, and some east- 
ern capitalists, are interested in a power plant 
and irrigation canal, which will be forty- 
five miles long, for the purpose of irrigating 
100,000 acres of land near Cody, Wyo. 


Porto Rican Erecrric RAILWAY—AD elec- 
tric railway is to be constructed from 
Mayaguez to San Juan. A company of engi- 
neers has been inspecting the line and has 
decided to continue it to Yauco. This will 
fill in the gap between Ponce and Mayaguez. 


LONDON RAILWAY DEVELOPMENTS—It is re- 
ported that Mr. Charles T. Yerkes has testi- 
fied before the arbitrator appointed to decide 
on the electrical system for the underground 
railroads that he will not be connected with 
any but the direct-current system which is 
almost universally used in the United States. 


CANADIAN ELectric RAILWAY—Ex-Mavor 
Carson, of Kingston, is interested in the 
building of an electric railway from Toronto 
to Cornwall. An application for a charter 
will be made to the Ontario Government at 
the coming session of the legislature. To 
build the railway $5,000,000 will be required. 


ELECTRIC PUMPING STATION FOR THE NAvy 
Yarp—The plans are now being completed 
for the proposed dry dock No. 4 at the 
Brooklyn Navy Yard. This dock is to have 
a pumping plant which is to be situated in 
the bottom of the caisson and operated by 
electricity. The power station is to be sit- 
uated some distance from the dock. 


PAacIFIC CABLE A  NECESSITY—General 
Greeley. who is the chief signal officer, 
stated in his annual report that the Amer- 
ican transpacific cable was a military and 
commercial necessity to safeguard the Amer- 
ican interests in the Asiatic possessions. 
Such a cable would also foster industrial 
interests and facilitate commercial opera- 
tions. 


RAILWAY TO BE EQUIPPED WITH ELECTRIC 
SianNaLs—It is announced that the Pitts- 
burgh & Lake Erie Railroad will be 
equipped with automatic electric block sig- 
nals. The Union Switch and Signal Com- 
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pany, of r.icsburgh, has received the con- 
tract for equipping the portion of the line 
between Youngstown, Ohio, and Glassport. 
The storage battery plan has been adopted. 


WATER-POWER PRIVILEGE CHANGES HANDS— 
The Little Falls water power at Little Falls, 
Minn., is said to have passed into the hands 
of a number of capitalists who represent 
the Westinghouse Electric Company. The 
new company states that work will soon be 
commenced upon the construction of a 
large plant for the manufacture of ma- 
chinery used by the Westinghouse company 
in its western trade. 


NEw CLEVELAND CoMpaNny—The Electro- 
graph Company of America has been formed 
for the transmission of pictures and fac- 
simile writings by electricity. The company 
has a capital stock of $1,000,000. and is incor- 
porated under the laws of Delaware. Mr. 
H. R. Palmer, an electrical engineer of Cleve- 
land, invented the electrograph. The United 
States and Canadian patents on the invention 
have been sold to the Electrograph Company 
of America by the International Electro- 
graph Company of Cleveland. Mr. C. R. 
Huntley, of Buffalo, is a director. 


MEXICAN EBLECTRIC LIGHTING COMPANY 
CHANGES Hanps—Messrs. C. R. Bucheit, T. 
M. Barnstall and E. W. Davis, of Pittsburgh, 
Pa., are said to have purchased the traction 
and electric lighting interests in El Paso. 
Tex.. and Juarez, Mex. A company, to be 
known as the El Paso Electric Light Com- 
pany, with a capital stock of $1.250.000, is 
being formed. It is expected that traction 
and lighting interests in that vicinity will 
be united and that eventually a common 
company with a capital of $4,000,000 will be 
formed. 


ELECTRIC POWER USED FoR WATER SU PPLY— 
Mr. Warren H. Loss, of New York. who is 
the contractor for the construction work for 
the water supply for the city of Mexico. 
states that the actual details of the work 
and particulars as to the exact requirements 
in the way of electrical machinery, water- 
wheels, pumping equinment. etc.. will not 
be determined until after the engineering 
experts have returned from Mexico. Upon 
this plant $6.000.000 is to be expended in 
furnishing a 40.000.000-gallon daily water 
supply for the city of Mexico. 


RAILWAY INVESTIGATING THE ADVANTAGES 
OF ELECTRICAL EQUIPMENT—It is said that 
estimates are being made by several electric 
companies showing the cost of equipping the 
Putnam division of the New York Central 
Railroad with electricity. The plan is said 
to he to adont the same system as the Man- 
hattan Elevated Railroad if that equipment 
works satisfactorily. It is stated that it is 
the intention to run Manhattan trains over 
the Putnam division of the New York Cen- 
tral Railway and thus establish a through 
service from Rector street, on the Battery, 
to Yonkers. 


NEw WATER PowreER PLANT—The water 
power which lies hetween Columbus. Ga.. and 
West Point. which it is said amounts to 
about 1.000.000 horse-power at the lowest 
stages of the water, is now being taken up 
by various individuals. A short time ago 
an electric power plant was put in operation 
at Columbus, which brought 8.000 horse- 
power into use. One thousand acres of land 
and 12.000 horse-power have now been ac- 
quired bv Messrs. Stone & Webster. of Bos- 
ton. Options on adjoining lands and water 
lots have been secured, and it is announced 
that the company will exnend $1.000.000 in 
developing the water power and improving 
the pronertv. Mr. George J. Baldwin. of 
Savannah, Ga., is the southern representative 
of Messrs. Stone & Webster. 
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TELEPHONE AND TELEGRAPH 


Erw, Pa.—The work of constructing a 
telephone line to Le Boeuf has been begun. 


WASHINGTON, INp.—The Independent Tele- 
phone Company has received a franchise 
from the city council. 


RALEIGH, N. C.—Extensive improvements 
in its plant are soon to be made by the Inter- 
state .elephone Company. 


BaNcrort, Micu.—A representative of the 
Union Telephone Company has arranged to 
put in an exchange at Bancroft. 


GANN VALLEY, S. D.—A large force of men 
is engaged in constructing the telephone 
line between Gann Valley and Kimball. 


ELKINS, W. Va.—The Consolidated Tele- 
phone Company has purchased the Woodford 
line which is operaied in Barbour, Tucker 
and Randolph counties. 


ToLEDO, Onto—The contract for the con- 
struction of the telephone exchange build- 
ing for the Home Telephone Company has 
been let to Mr. A. Bentley. 


BELLEFONTAINE, Onto—The Bellefontaine 
‘telephone Company has been granted a per- 
mit to increase its capital stock by the 
Secretary of State from $50,000 to $75,000. 


Brinceron, N. J.—The Interstate Tele- 
phone Company is about to make extensive 
improvements in its telephone system. It is 
said that the system is to be practically re- 
constructed. 


Hagerstown, Mp.—The Maryland Tele- 
phone Company has been granted permission 
by the county commissioners to extend its 
system from Roxbury to Lappans and other 
points in the country. 


CooPERSTOWN, N. Y¥Y.—The construction of 
a telephone line from Richfield Springs to 
Cooperstown has been begun under the di- 
rection of Mr. F. C. Ward, who represents 
the new telephone company. 


BATTLE CREEK, Micn.—The Citizens’ Tele- 
phone Company, of Grand Rapids, has ab- 
sorbed the Calhoun County Telephone Com- 
pany. Mr. C. F. Rood has been elected 
president of the new company. 


Kansas City, Mo.—The Missouri & Kan- 
sas Telephone Company is making extensive 
changes in its plant. The instruments 
formerly used will be done away with en- 
tirely and new ones put in their place. 


McKFeEsport, Pa.—It is reported that the 
Federal Telephone Company. which recently 
purchased the McKeesport Telephone Com- 
pany’s line at McKeesport and the Pitts- 
burgh & Allegheny Telephone Company, will 
consolidate its lines in McKeesport. 


Unrtontown. Pa.—A telephone line is being 
constructed through the Klondike region to 
afford connection hv the H. C. Frick Com- 
pany with the works and stores of the Fed- 
eral Steel Company, the National Steel Com- 
pany and the American Steel and Wire 
Company. 


Passaic, N. J.—At a meeting of the Pater- 
son, Passaic & Suburban Telephone Com- 
pany and representatives of the Interstate 
Company, a bond issue of $200,000 was 
authorized. which will be spent in improve- 
ments in Passaic and Paterson. A large 
building wiii be erected in Paterson. A 
building .s also to be constructed in Passaic. 
which will not be quite as large as the one 
in Paterson. 
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ELECTRIC RAILWAYS 


ALABAMA 


BIRMINGHAM, ALA.—The Birmingham Belt 
Railway, a line which encircles most of the 
industries about the city, has passed into 
the control of the Railway and Construction 
Improvement Company of New Jersey. 


CALIFORNIA 


PASADENA, CaL.—The work of grading on 
the Pasadena Electric Short Line has been 
completed and the laying of the rails begun. 


GEORGIA 


DAHLONEGA, Ga.—An electric power plant 
is being constructed upon the Chestatee 
River for the railway which is to be con- 
structed. 


ILLINOIS 


GERMANTOWN, ILL—A  twenty-one-year 
franchise for an electric railway has been 
granted to Mr. Charles M. McCabe and 
others. 


Quincy, ILu.—The street car system will 
be extendeu to the new factory district, and 
it is said that it is practically settled to ex- 
tend it to the Soldiers’ Home. 


INDIANA 


WaBASH, IND.—Work has been begun upon 
an electric line between Rochester and 
Wabash. 


ForT WayYNE, INpD.—The Lima & Fort 
Wayne Traction Company has accepted the 
franchise which was granted to it by the 
officials of Allen County. 


LOUISIANA 


New ORLEANS, La.—The franchise of the 
Orleans Railroad Company has been bought 
by that company. The bid of the company 
was the only one entered. 


MAINE 


BERWICK, Me.—The railroad commission- 
ers have received articles of association for 
an electric railway to run from Berwick to 
South Berwick. 


MICHIGAN 


JACKSON, Micn.—The Jackson Electric 
Railway Company has decided to build a 
line to Jonesville via Huron and Hanover. 


DeEtTRoIT, Micu.—Messrs. J. D. Hawks and 
S. F. Angus have gainea control of the Lans- 
ing street railway system. It is reported 
that the price paid was about $250,000. 


WALWorTH, Micu.—The work of surveying 
for an extension of the Chicago, Hart- 
ford & Geneva Lake electric line from Wal- 
worth to Mettowee Park has been begun. 


DetTrRoIT, Micu.—Mr. Michael Brunn, of 
Detroit, has been elected president of the 
Flint, Saginaw & Bay City Railway. The 
capital stock of this company is $200,000, 
which has been paid in. 


DETROIT, MicH.—News comes that the De- 
troit Construction Company has completed 
the surveys of two routes between Detroit 
' and Lansing and will soon make a choice 
between them and begin the work of con- 
struction. 


KALAMAz00, MicH.—A mortgage for 
$2,500,000 has been filed with the Knicker- 
bocker Trust Company, of New York, by the 
West Michigan Traction Company, which is 
about to build an electric line from Kalama- 
zoo to Benton. 


MISSOURI 


KANSAS CiTy, Mo.—A franchise for a 
double-track railway to extend from the 
city along the levee is being sought by the 
Union Depot Bridge and Terminal Company. 
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Sr. Lovurs, Mo.—Messrs. Charles C. Car- 
roll and D. V. Powell have sold the electric 
railway on the Eads Bridge across the Mis- 
sissippi River to capitalists from St. Louis 
and other cities. 


NEW JERSEY 


Trenton, N. J.—The capital stock of the 
Camden & Trenton Railway Company has 
been increased to $1.750,000. 


NEW YORK 


Puiatrspura, N. Y.—The right of way for 
the trolley road from Lake Champlain to 
Lake Placid is now being secured. 


BuFFALo, N. Y¥.—The surveys for an ex- 
tension of the Buffalo & Williamsville Elec- 
tric Railway through Batavia to Rochester 
are being made. ` 


Repwooup, N. Y.—The Standard Construc- 
tion Company has received the contract for 
the construction of a trolley line from Red- 
wood to Alexandria Bay. 


SALAMANCA, N. Y.—Mr. A. E. Darrow, of 
Little Valley, has been elected president 
of the newly incorporated Salamanca & Lit- 
tle Valley Railroad Company, 


BrooKkLyN, N. Y.—The Brooklyn Rapid 
Transit Company has established a new belt 
line trolley service to furnish adequate trans- 
portation in Greenpoint and the eastern dis- 
trict. 


SCHENECTADY, N. Y.—The Schenectady 
Railway Company has filed a certificate with 
the Secretary of State announcing that it 
proposes to build and operate certain 
branches and extensions. 


WATERFORD, N. Y.—The superintendent of 
public works, Colonel John N. Partridge, has 
authorized the reconstruction of the bridge 
of the state over the canal in Waterford by 
the United Traction Company. This will 
permit of the construction of a bridge suffi- 
ciently strong to support the heavy trolley 
cars of the Hudson Valley Railway Com- 
pany. 


OHIO 


GERMANTOWN, Onro—The Southern Ohio 
Traction Company has purchased the road 
which operates between Miamisburg and 
Germantown. 


PEMBERVILLE, OHIO—The work of con- 
structing the new electric railroad, which is 
known as the Lakeside & Napoleon, is pro- 
gressing rapidly. 


CINCINNATI, OHIO—It is said that con- 
tracts will be let within a short time for 
converting the Cincinnati, Georgetown & 
Portsmouth Railway into an electric road. 


CANTON, Ounlto—The Everett-Moore Syndi- 
cate, of Cleveland, has purchased the Can- 
ton-Akron electric line, which forms a con- 
necting link in its system of electric traction 
lines. 


ONTARIO 


PETERBORO, ONTARIO—Mr. E. M. Block, of 
Buffalo, has purchased the Peterboro & 
Ashburnham Electric Railway. The price 
paid is said to be about $150,000. : 


PENNSYLVANIA 


CHESTER, PA.—Work has been begun on 
the Media, Middletown & Ashton Railway. 


SEAFORD, PA.—The power plant which has 
been under construction here is nearly com- 
pleted. 


WASHINGTON, Pa.—The work of construc- 
tion has been begun on the foundation of a 
new power station for tue Charleroi & West 
Side Street Railway Company. 


NEWCASTLE, Pa.—It is said that the pur- 
chase of the rights of way by the New- 
castle & Sharon Electric Railway have been 
practically completed, and that the work of 
construction will soon be begun. 
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TEXAS 


DALLAS, TEX.—The work of laying heavier 
steel rails on Main street for the Northern 
Texas Traction Company has been begun. 


VIRGINIA 


RicHMOND, Va.—lIt is reported that Mr. 
George E. Fisher, who owns the Richmond 
Passenger and Power Company, has pur- 


chased the Richmond & Petersburg Railroad. 


WASHINGTON 


ABERDEEN, WasH.—A franchise to build 
an electric street railway system was ap- 
plied for at a meeting of the council by Mr. 
Samuel Benn. 


WEST VIRGINIA 


WELLSBURG, W. Va.—Over 200 men are en- 
gaged in constructing the road-bed of the 
Northern Ohio Valley Traction Company's 
line between Wheeling and Wellsburg. 


WISCONSIN 


SHAWANO, WIs.—The organization of a 
stock company to build an electric railway 
from Shawano to Green Bay is being 
agitated. 


OBITUARY NOTICES 


Mr. Lew W. WELSH, who was a well-known 
telegrapher in the West, died suddenly at 
Milwaukee, Wis., on November 4, of heart 
trouble, at the age of thirty-nine years. For 
several years Mr. Welsh was connected with 
the Associated Press. He was well known 
in commercial and railway telegraph cir- 
cles. 


Mr. HeNky Harr, one of the most 
picturesque and interesting figures in the 
history of American street railroads, died 
November 7 at his home in New York city. 
Mr. Hart was ninety years old, and his 
death was due to old age. His beginning 
was very humble, his first business after 
coming to New York from England, where 
he was born, being a boy of all work in 
a Chatham screet clothing store. With the 
savings accumulated, he opened a pawn- 
broning establishment, and after several 
years of success branched out into larger 
fields and became actively connected with 
the enterprise for building a street railroad 
in the Bowery and Third avenue in New 
York city. By careful attention to all of 
the minutia and details of the business, Mr. 
Hart arose to be a street railway magnate 
and amassed a very large fortune. Many 
stories are told of his peculiarities and 
eccentricities. He was personally very 
popular witn those who came in contact 
with him. 


Mr. JAMES W. GODFREY, general sales man- 
ager of the India Rubber and Gutta-Percha 
Insulating Company, of New York, died 
Saturday evening, November 9, from in- 
juries received in a driving accident a few 
hours before. Mr. Godfrey, who was very 
widely known in electrical circles, was an 
enthusiastic horseman and owned several 
fast road horses. While driving one of 
them to a light wagon in the northern part 
of New York city just at dusk Saturday, 
he encountered a heavy team, and turning 
out to avoid it ran into a pile of excavated 
material carelessly left unmarked by a light. 
The vehicle overturned and its occupants 
were thrown out, Mr. Godfrey falling on his 
head and receiving injuries from which he 
died in a few hours without regaining con- 
sciousness. The gentleman accompanying 
him escaped without material injury. Mr. 
Godfrey had been associated with Dr. W. M. 
Habirshaw in the manufacture and sale of 
high-class insulated wires and cables for 
many years. His genial and hospitable na- 
ture had won for him the esteem of a very 
large circle of friends and acquaintances in 
all branches of the electrical profession. He 
is survived by a widow and two daughters, 
one of them married. 
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ELECTRICAL SECURITIES 


The financial press of New York is calling 
attention to the very strong conditions upon 
which American industry and finance now 
rest. It will be remembered that six months 
ago Wall street was in the agonies of one 
of the severest panics of its history. This 
panic was precipitated by the corner in 
Northern Pacific stock. Since that period the 
protracted steel strike, the almost failure of 
the corn crop and the assassination of Presi- 
dent McKinley have come, and yet it is a 
notable fact that prices to-day are but 
slightly lower than was the case early in 
May prior to the panic. In almost any coun- 
try but our own, where the industrial and 
financial structure is so strong, these suc- 
cessive disasters would have caused much 
greater confusion. The market is appar- 
ently regaining some of its buoyancy and 
closed the week with an improved showing 
in prices. There is evidence of increasing 
public interest and much purchase of se- 
curities for investment. Reports bearing 
upon the state of the country's trade con- 
tinue gratifying and data is supplied sub- 
Stantiating this in the bank clearances 
throughout the country and by the returns 
of the steam railways. There is some dis- 
cussion as to what Congress will do, which 
meets in about two weeks, and President 
Roosevelt’s message is awaited with much 
interest. His simple declaration on taking 
Office that he intended to follow the same 


policies adopted with signal success by his 
predecessor should be remembered. The 
clearing house banks of New York closed 
the week with surplus reserves amounting 
to $8,690,000. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 9. 

New York: Closing. 
Brooklyn R. T.............0..00. 673% 
Ooh e OE E E- E E E ieee 219 
Gen: BleCs. 6 cack tacuiuwt aun te ee es 25614 
Mane ldiice oneal ew hea ee 8 12714 
Met: Sti Ryser seimiki aeh 162% 
Kings Co. Elec...............068. 190 
N. Y. & N. J. Tel. Co............. 167 
Telep. Tel. & Cbl. Co............. 6 

Boston, Norember 9: Closing. 
Am. Telep. & Tel................ 157% 
Erie “P@h, fc cyst le we dn enmen aweh 22 
New Eng. Tel...........e2ceceees 132% 
Mass. Biec. pf............ cee eee 94 
Westing. Mfg. pf................. 78 
Edison Elet....4.¢6 46600 8 eseie es we 245 

Philadelphia, Norember 9: Closing: 
Elec. Co. of America............ 634 
Philadelphia Elec................ 5% 
Union Traction................6. 28 
United G. I. COs sees ews 118 
Elec. Stor. Bat. Ci iye th ste esd s 60 
Elec. Stor. Bat. pf............... 75 

Chicago, November 9: Closing. 
Chicago Edison Light........... 162 
Central Union Telephone......... 82 
Chicago Telep...............e00. 250 «| 
National Carbon................. 20% 
National Carbon pf.............. 82% 
Wie SE PAC hose keke eae ee aa 17 
Un. Trac: Dik cvs varewewbwtees ates 54 


Metropolitan El.................. 90 


PERSONAL MENTION 


CoUNT VON MOLTKE, who was commis- 
sioned by the Prussian Parliament to study 
our methods of transportation, has sailed for 
Europe. Count von Moltke is the chairman 
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of the committee on transportation in the 
Prussian Parliament. 


Mr. R. F. Ross has accepted the position 
of general manager of Insurance Engi- 
neering. This is an enterprising publication 
of the insurance field and its success will 
undoubtedly be rapidly advanced in the 
capable hands of Mr. Ross, who was for a 
number of years identified with electrical 
publications and who has a wide acquaint- 
ance in the publishing field. 


Mr. T. H. SyMINGTON, who was until re- 
cently superintendent of motive power of 
the Atlantic Coast Line Railroad, and later 
president of T. H. Symington & Company, 
Baltimore, has accepted a position as repre- 
sentative of the Gold Car Heating Company, 
of New York and Chicago. Mr. Symington, 
who is a graduate of Johns Hopkins Uni- 
versity and who also took the degree of 
mechanical engineer from the Lehigh Uni- 
versity, has had a number of years of prac- 
tical experience in the shops and mechanical 
department of the Baltimore & Ohio Rail- 
road. 


Mr. JOHN I. SABIN, president of the Cen- 
tral Union Telephone Company, of Chicago, 
itl, has had the satisfaction of increasing 
the number of this company’s subscribers 
over twenty per cent since he assumed the 
presidency a few months ago. The number 
has been increased from 75,000 to 90,000. A 
thorough canvass is being made and im- 
proved apparatus and more efficient service 
are being introduced as rapidly as supplies 
can be secured. A considerable increase in 
the number of subscribers has been secured 
for the Chicago Telepnone Company, of 
which company Mr. Sabin is also president. 


BRIGADIER-GENERAL A. W. GREELEY, Chief 
of the signal corps of the army, has just re- 
turned from the Phillipines, where he has 
been on an inspection tour. General Greeley 
reports that he found the conditions more 
favorable than he had expected. While 
there a thorough inspection of the military 
telegraph lines in the islands was made, and 
they were found to be in satisfactory opera- 
tion. General Greeley returned to the United 
States by way of Europe. Arrangements 
with the cable and telegraph companies con- 
necting Manila were completed by which a 
reduction of about one-third of the former 
rates was secured. 


MR. WILLIAM H. CruMs has lately resigned 
his position as general superintendent of 
the Pittsburgh & Allegheny Telephone Com- 
pany, of Pittsburgh, and has opened an office 
in the Monadnock Block, Chicago, for the 
general practice of telephone engineering 
and contracting. On account of his prior 
connection with the Central Union Telephone 
Company, and his important position with 
the Pittsburgh company, Mr. Crumb is well 
known in Chicago, and on account of his 
wide experience in both constructing and 
operating telephony, is especially well fitted 
for the business he has recently undertaken. 
Mr. Crumb was graduated from Cornell 
University in 1894 with the degree of elec- 
trical engineer. 


Mr. E. B. BAKER, who has been general 
superintendent of the Southern New Eng- 
land Telephone Company ever since the 
company was organized, has tendered his 
resignation to take effect May 1 next. Mr. 
Baker probably outranks any other person 
in the country in continuous and active tele- 
phone service, having built the second tele- 
phone exchange established in the world, 
at Meriden, Ct., and opened it for service 
in January, 1878. Mr. Baker has been con- 
tinuously connected with telephone interests 
ever since and has practically superintended 
the building equipment of all of the South- 
ern New England Company’s lines in Con- 
necticut. While no reason has been stated 
as yet for his resignation, it is believed that 
Mr. Baker will hereafter become identified 
with interests to which his long experience 
in telephony will make his services very 
valuable, 
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ELECTRIC LIGHTING 


MANCHESTER, N. H.—A new electric plant 
will soon be erected in the yard of the 
Amoskeag mills. 


TERRE HAUTE, IND.—Extensive improve- 
ments are being made by the Terre Haute 
Electric Company at its power-house. 


NILES, OnHto—The electric light plant 
which has been operated by a private con- 
cern has been purchased by the city. 


WEBSTER, S. D.—The contract for the erec- 
tion of a city waterworks and electric light 
plant has been let to the Allen-Black Com- 
pany, of St. Paul. 


MIDDLETOWN, OHIO—Mr. Paul J. Sorg, of 
Middletown, has placed a contract with 
Morse, Fairbank & Company, of Cincinnati, 
for an electric light plant. 


EPHRATA, Pa.—Negotiations are being car- 
ried on by the Lancaster County Railway 
and Light Company for the purchase of elec- 
tric light plants in Ephrata, Manheim and 
Mt. Joy. 


BRAZIL, IND.—The city council has awarded 
the contract for lighting the city for ten 
years to the Brazil Brewing, Ice and Power 
Company. An electric lighting plant will be 
erected at once. 


POUGHKEEPSIE, N. Y.—The Poughkeepsie 
Gas Light Plant has been transferred to the 
new Poughkeepsie Heat, Light and Power 
Company. lt is said that the consideration 
was about $140,000. 


BaTavia, N. Y.—Arrangements have been 
completed by the Consolidated Gas and Elec- 
tric Company for lighting the buildings at 
the State School for the Blind with incan- 
descent electric lamps. 


WATERBURY, Cr.—The contract for wiring 
the state capitol, which is to be lighted by 
electricity, has been awarded to the New 
England Engineering Company. The con- 
tract provides for wiring for 3,931 lamps. 


MANHEIM, Pa.—The Lancaster Railway 
and Light Company is negotiating for the 
purchase’ of the electric light plant. This 
includes the Mount Joy franchise, the light 
for Mount Joy being furnished from Man- 
heim. 


CINCINNATI, OnHIo—The Cincinnati Gas 
and Electric Company is about to make ex- 
tensive improvements in two of its power 
plants. The engine and boiler rooms of 
these power plants will be practically recon- 
structed. 


Houston, Tex.—The Citizens’ Electric 


. Light and Power Company is about to make 


extensive improvements in the near future. 
It is said that about $50,000 will be expended 
in equipping the plant, which is to be re- 
modeled throughout. 


HARRISBURG, Pa.—The directors of the 
Steelton Heat, Power and Light Company 
have decided to run a line from its plant to 
the eastern end of Harrisburg to supply the 
business places and private residences of 
that city with electric light. 


Cape May, N. J.—News comes that the 
Philadelphia & Reading Railway Company 
has purchased the plant of the Cape May 
Electric Company, which lights Cape May. 
It is said that the Reading company pro- 
poses to build a trolley road through Wash- 
ington street to Schellengers Landing. 


DuLutH, MINN.—The council of Duluth 
has been petitioned for a franchise to erect 
poles and string wires in the streets for the 


transmission of electric power by the Black 


River Falls Company, of Douglas County. 
The company is organized to convert the 
power at the Black River falls into electric 
energy and transmit it to Superior and 
Duluth, 
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INDUSTRIAL ITEMS 


THE STERLING-MEAKER CoMPANY, Of New 
York, has secured contracts for a large num- 
ber of brakes for Portugal tramways. 


THE STERLING ELEcTRIC MoTOR COMPANY, 
Dayton, Ohio, has issued a bulletin of its 
Shielded type of small direct-connected 
motors. 


» 


THE BULLOCK ELectric Comerany, of Cin- 
cinnati, Ohio, is furnishing the equipment 
for the American Electric Railway which 
is now under construction in Porto Rico. 


THE ST. Louis ELECTRICAL SUPPLY CoM- 
PANY, St. Louis, Mo., is placing on the mar- 
ket an electric wire clamp in varying sizes 
manufactured under the Fletcher patents. 


THE SHULTz BELTING Company, St. Louis, 
Mo., is remodeling its factory and doubling 
its capacity, and for the accomplishment of 
this its entire establishment will be closed 
down for a month. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, is sending out a complete descriptive 
circular, giving cuts and prices of the ew- 
gard water-proof receptacle in the various 
styles in which it is made. 


THE UNION SWITCH AND SIGNAL COMPANY, 
of New York, is reported to have secured an 
order for a number of automatic electric 
semaphores to be used on the government 
railways in South Africa. 


THE GEORGE V. Cresson CoMPANY, of Phila- 
delphia, is reported to have secured con- 
tracts for power-transmission machinery 
for an electric light plant at Manila, a sugar 
crushing plant for Cuba, and a tube mill for 
Mexico. 


THE COLUMBIA TELEPHONE MANUFACTUR- 
ING Company, of Chicago, is preparing to 
enlarge its factory in order to meet the 
growing demand for its output. The com- 
pany has been obliged to increase its facili- 
ties by putting on a night force. 


THE MANHATTAN ELECTRICAL SUPPLY CoM- 
PANY, Of New York, received orders recently 
for general electrical supplies from South 
America, Great Britain, British India and 
Australia. The export business of this com- 
pany is increasing very rapidly. 


Mr. J. M. Graves, who recently graduated 
from the scientific department of the Ken- 
tucky University, has been appointed to the 
position of electrical and mechanical engi- 
neer in the plant of the Chicago Insulated 
Wire Company, located at Sycamore, III. 


THE REYNOLDS ELECTRIC CoMPANY, of Chi- 
cago, is shipping its flashers to cities in all 
parts of the country. Mr. O. D. Ziegler, of 
the company, says that wherever signs are 
equipped with the Reynolds flasher it means 
a saving in cost of operation which always 
gives satisfaction. 


“PROFITABLE ADVERTISING,” published by 
Miss Kate E. Griswold, has taken larger 
quarters at 149 Boylston street, Boston, 
Mass. This journal is a unique publication 
for students of good advertising, and is a 
striking illustration of excellent composi- 
tion, presswork and engraving. 


THE CENTRAL ELECTRIC Company, of Chi- 
cago, Ill., is advertising the Hubbell pendent 
pull socket, which is convenient for 
chandeliers. wall sockets, ete. It is pro- 
vided with a chain ten inches long in place 
of a key. This socket is said to have been 
approved by the National Bureau of Fire 
Underwriters. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
of Philadelphia. has under construction sev- 
eral batteries for United States Government 
service, two of them being for Fort Washing- 
ton, Md.. and one for Fort Hunt at Sheridan 


Point, Va. 


These are to be operated in con- 
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nection with the lighting and power stations 
now being erected at these points. 


THE AMERICAN ELECTRIC TELEPHONE COM- 
PANY, of Chicago, reports a great demand 
for its telephones. As fast as the apparatus 
is finished it is packed and turned over to 
the railways which are taking it to every 
part of the United States. The company 
has been obliged to organize a night shift 
of workmen in order to fill its orders. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, of Chicago, is manufacturing a 
3,000-line Major multiple switchboard for 
the People’s Telephone Company, of Jack- 
son, Mich. Included in this contract is a 
toll board with an equipment of thirty 
lines, a chief operator’s desk, 1,400 wall tele- 
phone sets, and 100 desk sets complete. 


THE CENTRAL ELECTRIC CoMPANY, of Chi- 
cago, is distributing to the trade a bulletin 
on Pittsburgh transformers, describing in 
detail the transformer wiring for three-wire 
secondary distribution. This bulletin should 
be of interest to all central station man- 
agers. The company will be pleased to send 
copies to all who have not received them. 


Mr. A. L. DYKE, of St. Louis, Mo., engaged 
in the automobile supply and parts busi- 
ness, states that his new fifty-page catalogue 
is now ready for distribution. This cata- 
logue contains sectional views and illustra- 
tions of three types of gasoline machines 
and two styles of steam machines together 
with a full description of Dyke’s carburet- 
ers, coils, plugs, batteries, etc. 


THE EXPOSITION to be held at Charleston, 


' S. C., will open December 1 with a pre- 


liminary religious service as this date falls 
on Sunday. The Sunday services will con- 
sist of an elaborate programme of sacred 
music under the direction of Madame Barbot, 
of Charleston, who has organized a special 
chorus. The official opening of the exposi- 
tion will take place on December 2. 


THE H. C. ROBERTS ELECTRIC Suprty CoM- 
PANY, of Philadelphia, Pa., has taken the 
agency for the Mica Insulator Company for 
its special lines of goods consisting of 
micanite plates, segments, empire cloth, oil 
papers, linings, ete. Sample books and ad- 
vertising matter on the subject are being 
sent out by the company. The sales which 
have been made up to the present time have 
been very gratifying. 


THE AMERICAN BATTERY Company, of Chi- 
cago, has issued an elaborate price list of its 
American storage cells which received the 
highest award at the World’s Columbian 
Exposition in Chicago. It contains also de- 
scription of the construction of the different 
parts of the cells. The same company has 
issued a price list of the American portable 
storage cells. It contains an elaborate de- 
scription of these cells. 


“THE Four-TRACK News” is the latest ad- 
dition to the literature of the New York 
Central & Hudson River Railroad. It is 
a neat, illustrated pamphlet published under 
the direction of the general passenger agent. 
Mr. George H. Daniels. It is to be published 
monthly and will contain timely notes of 
travel, interesting information relating to 
transportation and its development and brief 
notes on books of travel. 


THE NATIONAL CONDUIT AND CABLE CoM- 
PANY. Of New York, is to furnish the cable 
required for an extension of the Glasgow 
Corporation Tramways. The value of the 
contract is said to be about $250,000. The 
cable will be manufactured at the plant of 
the company at Hastings-on-the-Hudson. 
The company secured the contract for the 
supplying and laying of the conduits for the 
electric traction system already in operation 
in that city. 


THE WESTERN ELECTRICAL Suprry Com- 
pany. of St. Louis, Mo.. general sales agent 
for the Adams-Bagnall lamps, states that it 
is meeting with flattering success with its 
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weather-proof, solid copper case, constant- 
current, series-enclosed type of this lamp. 
It states also that the demand for this type 
of lamp has been increasing, and that it is 
installing them in a number of large cities. 


Descriptive matter, prices, etc., will be 
mailed on application. 
RossitER, MacGoverN & Company, 141 


Broadway, New York, have acquired a large 
lot of lighting machinery which they are 
offering at particularly low prices so as to 
close out before the season is over. | This 
includes alternating, arc and incandescent 
dynamos. The offer will certainly be an 
attractive one to electric lighting companies 
of the country. Requests for further in- 
formation should be sent to the company’s 
office, and will receive prompt attention. 


THE KEYSTONE ELECTRICAL INSTRUMENT 
CoMPANY, of Philadelphia, Pa., is now 
putting on the market its Type K switch- 
board, voltmeters and ammeters. These are 


identical in construction and appearance ` 


with its Type K illuminated dial instru- 
ments, the only difference being that the 
scales are not illuminated. It is said that 
these instruments are suitable for use in 
installations where the general illumination 
is sufficient to enable readings to be made, 
without the assistance of an illuminated dial. 


THE AMERICAN ELECTRICAL HEATER COM- 
PANY. Detroit, Mich., manufacturer of elec- 
trical heating devices, announces that great 
progress has been made toward the higher 
appreciation of the value of electrical heat- 
ing apparatus as indicated by the remark- 
able growth in its business during the last 
few months. The company reports & 
greater demand than ever before for various 
types of electrical heatıng apparatus, such 
as laundry irons, heating stoves, soldering 
irons and special adaptations. This company 
issues a comprehensive catalogue which it 
will send on application. 


THE GUARANTEE ELECTRIC COMPANY, of 
Chicago, affirms that the fall trade is meet- 
ing its most sanguine expectations. Mr. 
Gregory, president of the company, says that 
the business of his company is confined to 
no section of the country. He has lately 
shipped a dozen machines to Mexico, and is 
equipping a number of southern lumber 
camps with dynamos and lamps. Recent 
orders received from Canada give promise 
also of expansion of his business in the 
domains of King Edward. ‘Business could 
not be in a healthier condition than it is 
to-day,” said Mr. Gregory, “our trouble is in 
filling orders, not in getting them.” 


THE HUBRELL-GRIER ELECTRIC COMPANY, Of 
Bridgeport, Ct., was organized October 18, 
under the laws of the state of New York. 
The officers are Harvey Hubbell, president: 
Edward R. Grier, treasurer and manager, 
Thomas G. Grier, western manager, and 
Francis E. Laimbeer, secretary. The above 
named are the directors of the company. 
The capital stock is $25,000. The company 
is formed for the purpose of manufacturing 
the Hubbell electrical pull specialties. E. R. 
Grier has been associated with the Bryant 
Electric Company for the past ten years 
as its western manager. The company’s 
plant will be located at Bridgeport, Ct., with 
a New York office at 93 Nassau street. 


THE MONARCH MANUFACTURING COMPANY, 
of Waterbury, Ct., and the Springfield En- 
gine-Stop Company, of Springfield. Mass.. 
have recently been absorbed by the Con- 
solidated Engine-Stop Company, and which 
is formed for the purpose of consolidating 
all the principal engine-stop interests and 
patents. Offices of the new company will 
be in Waterbury, Ct., at the old offices of 
the Monarch Manufacturing Company. The 
management and policy of the new company 
will remain practically the same as existed 
with the Monarch Manufacturing Company 
prior to the consolidation, with Mr. L. W. 
Sweet. N. A. S. E., former general manager 
of the Monarch Manufacturing Company.: 
as secretary of the new company. 
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The news that the New York elevated 
railway lines will, within a few months, 
be equipped with electric power will be 
welcome to the many thousands who travel 


on them daily. 


While everybody has been predicting the 
ubiquity of the electric automobile as soon 
as the proper storage battery is devised, 
the fact that another interesting automo- 
bile application of electricity will be equal- 
lv as much stimulated by such a battery 
has generally been lost sight of. Just so 
surely as the electric automobile will be 
the favorite both for business and pleasure 
uses, s0 the electric boat will take the place 
of the gasoline, naphtha and steam yacht 


on our waters when the storage battery 


enters into its kingdom. 


NEW YORK, SATURDAY, NOVEMBER 23, 1901. 


AUTOMATIC RAILWAYS. 

The high-speed traction experiments 
Which have lately been carried on in Ger- 
many, and in which alternating-current 
transmission and polyphase motors were 
used, seem to have been remarkably suc- 


cessful. Tf, as was shown, it is possible to 


obtain speeds far greater than those of our: 


present railwavs. and to do this with a 
simplicity of apparatus that is almost 
phenomenal, it seems no long step to the 
automatic railway. 

By this term is meant the railway for 
the carriage of goods, mails, ete., in which 
the cars are run without the presence of 
any controlling intelligence aboard them. 
There scems to be no reason to-day why 
the railway may not be regarded as a me- 
chanical unit, and with electrical methods 
of control and power transmission why the 
intelligence necessary for the guidance of 
its cars can not be concentrated at a sta- 
tionary point instead of distributed in the 
trains themselves. Perhaps to-day it 
would be a step too far to suggest that such 
a method could be applied to passenger 
urains, but is there any reason whatever 
why it should not work practically for 
merchandise-carrying trains and why we 
may not live to see the high-speed mail 
and express railway running long distances 
and controlled from a central office at some 
convenient point? 

The idea 1s not as chimerical as it may 
seem. Perhaps the largest factor in the 
expense of operating railways to-day is 
the labor cost and a good deal of this cost 
is due to the high wages earned bv the ex- 
cellent class of men necessary to direct 
the movements of trains from the locomo- 
tive cab. In these days of automatic and 
labor-saving machinery it seems that the 
automatic engine driver must. certainly 
come. How easilv an automatic railway 
could be designed should be evident to all 
who are familiar with the applications of 
electricity to railroads, while its value, for 


certain purposes, is incontestable, 
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INVENTION. 

There have been some critics of the 
progress of electricity who have reached 
the melancholy conclusion that invention 
is on the wane, that the great progressive 
steps in the development of the art have 
all been taken, leaving to inventors of 
this generation only the smaller oppor- 
tunity of improving upon the work of 
their predecessors. All that is necessary 
to refute this point of view is a glance at 
the pages in another part of this number 
devoted to recent electrical patents. 

Never before in the history of the elec- 
trical arts has the activity of inventors 
resulted in such an outpouring of patents 
and such a bringing to the surface of new 
devices and new ideas as there is at pres- 
ent. It is true that we have failed to de- 
velop anything very revolutionary in the 
last six months, but the twentieth cen- 
tury has already started in with a notable 
record in electrical invention. Invention, 
like fashion, follows certain lines at cer- 
tain times, and the activities of engineers 
and designers are directed by external 
causes into one channel to-day and another 
to-morrow. At present the improvement 
of the electric light and very radical im- 
provements in telephony seem to be the 
directions of greatest advance, although 
the electrochemical arts, particularly with 
reference to improvement of the storage 
battery, are furnishing a field little, if 
any, less fertile. Already, since the be- 
ginning of this year, a number of patents 
have been granted in the United States 
Patent Office which seem, in the light of 
contemporary observation, at least, to be 
destined to greatness. It is only necessary 
to mention the Nernst lamp, the Pupin 
telephone circuit, the Edison storage bat- 
tery, the Cooper Hewitt vacuum lamp, 
to call to mind others of perhaps equal 
significance. 

As the field of electrical operations in- 
creases its boundaries are ever widening, 


and the particulars presented are constant- 
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ly and notably increasing. Every new 
development that is made brings with it 
in its turn a source of new possibilities, 
and points the way for new directions 
of endeavor. Rather than be pessimistic, we 
should all be permeated with hopefulness, 
“or the outlook is distinctly promising in 
practically every direction of electrical 


activity. 


THE STORAGE BATTERY. 
The records of the Patent Office give 
evidence of renewed activity on the part 


of inventors in the storage battery field. 
During the past year a number of patents 
of evident great importance have been is- 
sued, and several entirely new types of 
storage batteries have been brought out. 
In this issue is illustrated a new type 
for which patents have just been granted 
Mr. T. A. Edison. 


different from the iron-nickel-potash cell 


This battery is quite 


recently produced by the same inventor, 
though, like the latter, considerably differ- 
ent from the ordinary forms. 

So far the first serious attempt to devise 
a battery in which lead or some of its 
compounds does not enter is that of Mr. 
Edison, and it is to be hoped that his ef- 
forts will meet with commercial success. 
It is useless here to dwell upon the com- 
mercial importance of a design of storage 
battery having smaller intrinsie weight 
than the lead types of cell now in general 
use. For one thing, the automobile prob- 
lem would be solved by the production of 
such a cell, while many other uses suggest 
themselves immediately. 

In France, the last two years have been 
productive of some very interesting re- 
sults in the testing of batteries of a sort 
perhaps best described as plated metal 
cells. In these the electrolyte is a salt of 
a metal, such as zine or cadmium, and the 
latter is deposited on the negative elec- 
trode during charge and dissolved off dur- 
ing discharge. Investigations along this 
line certainly seem promising and doubt- 
less will lead to important commercial re- 
sults. | 

In another type of cell the electrolyte is 
such as can be decomposed into an acid and 
a base by the passage of current, and the 
reunion of these two produces the current 
of discharge. Such a battery was brought 
out by a Spanish savant about three years 
ago, the electrodes being of porous carbon 
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and the electrolyte a solution of ammoni- 
um chloride. While the battery rapidly lost 
its charge on open circuit, extraordinary 
cfticiency and great power were claimed 
for it as a regulating cell. Surely in this 
direction there is much that will repay re- 
search. 

The principle of the Grove gas battery 
seems not to have been followed as assidu- 
ously by experimenters as the promise it 
holds forth would suggest. Practically 
any reversible chemical reaction will serve 
as the fundamental basis for making a 
storage battery, and it is to be hoped that 
from the many combinations possible and 
the great variety of substances from which 
choice may be made, some set of chemical 
clements and some reaction among them 
may be found which will result in the pro- 
duction of a type of cell at once lighter, 
stronger and more efficient than those now 
in use. 

While invention has been active im- 
provement has been steadily made in the 
lead cell until it has been made as good 
or better than the most ardent expecta- 
tions of its originators foresaw. The engi- 
neers who have developed the storage bat- 
tery and the capitalists who have financed 
its exploitation are both deserving of all 
the credit that can be assigned them, credit 
not only for efficient work but for accom- 
plished results. 

AUTOMOBILE DESIGN. 

There was one fact brought out in the 
recent automobile exhibition in New 
York which has not apparently attracted 
its fair proportion of comment. This is, 
that makers of automobiles still adhere 
closely to lines and patterns furnished 
them by the carriage makers’ art. Per- 
haps this is due to an innate conservatism 
which characterizes the race, but whatever 
may be its cause it is certainly a regretta- 
ble circumstance and one that it is hoped 
In the 


bicycle there has been developed one of the 


future designers will modify. 


most entirely satisfactory machines that is 
known so far as regards its weight-carry- 
ing capacity, its smoothness of operation, 
its endurance and its fitness for the pur- 
pose for which it is designed. To compare 
the automobile of to-day with its carriage 
body lines with the automobile that must 
be designed under the promptings of 
neeessity—Wwhen the manufacturers get 
down to business and abandon the race 
track and the boulevard as their field of 
operations—will be something like com- 
paring the wheelbarrow with the twen- 
ticth century bicycle, The question nat- 
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urally arises, where is the originality of 
our designers and why should the tradi- 
tional forms of vehicles intended for horse 
traction endure in the new designs of 
mechanically propelled automobiles? It 
is a hard one to answer, and the fact— 
for it is an undoubted fact—is certainly 
unfortunate. It is to be hoped that some 
designer will cast off tradition and give us 
an automobile that looks like an automo- 
bile, built on mechanical lines with care- 
ful adaptation for the work it is to do and 
the circumstances under which it is to do 
it. 

INCANDESCENT LAMPS FOR STREET 

LIGHTING. 


In a large number of places a particu- 


larly vexatious problem is presented by 
streets lightly traveled at night, requir- 
ing light, yet for which the municipal 
authorities are not willing to pay the 
prices charged for are lighting. The 
Welsbach lamp is making considerable in- 
roads in such places and it is of impor- 
tance to devise a better and cheaper sys- 
tem than the Welsbach, or, rather, one 


which may be easily proven to be cheaper 
and better to the satisfaction of munici- 
pal lighting committees. In Providence, 
R. 1., recourse is had to series incandes- 
cent lamps of about thirty-five candle- 
power, operated either on direct current or 
alternating current of low periodicity, and 
the results have been entirely satisfactory 
both to the electric light company and to 
the public. The light is far superior to 
the Welsbach, especially after the latter 
has been in use for several days, and the 
difficulty of lighting the lamps and ex- 
tinguishing them at the proper hours 1s 
naturally entirely obviated with the elec- 
trical system. It is to be hoped that with 
the improved incandescent lamp of to-day 
these systems may be made more satisfac- 
tory than they were several years ago, and 
the experience at Providence leads to the 
belief that other companies would find it 
advantageous to examine into the merits 
of incandescent lamps for street lighting. 

Meanwhile, the Nernst lamp looms up 
on the horizon as a most entirely satisfac- 
tory light for street purposes. Interme- 
diate in intensity between incandescent 
and arc lamps the new light promises to 
be a serious and important factor in the 
question of street lighting as soon as it is 
put commercially upon the market. The 
quality of the light and its complete stead- 
iness will recommend it to the public, 
while its high efficiency, approaching that 
of the arc lamp, will recommend it to the 
lighting companies. 
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Science 
Brevities 


Quantitative Estimation of Copper in 


Pyrites—A quick and exact method for 


the quantitative estimation of copper in 
pyrites by precipitation with aluminum 
and electrolysis is given by C. N. Heiden- 
rich in Zeitschrift fiir Analytiche Chemie, 
and abstracted in the London Electrical 
Engineer. Two to five grammes pyrites 
are dissolved in aqua regia, the nitric 
acid evaporated off, and the residue re- 
dissolved in five cubic centimetres of dilute 
hydrochloric acid and ten cubic centi- 
metres of water. The whole is washed into 
an Erlenmeyer, diluted to 100 cubic centi- 
metres, and warmed with excess of sheet 
aluminum on the sand bath. When the 
solution is colorless, showing that all the 
iron oxide is reduced, the solution is fil- 
tered and the residue (copper and alumi- 
num) is washed free from chlorine, the 
filter paper burned, and the copper and 
aluminum dissolved in nitric acid. The 
copper is then subjected to the ordinary 
electrolytic estimation. 


Radioactive Lead — Herrn Hofmann 
and Strauss have obtained radioactive 
lead salts from various rare minerals. 
These authors have recently described fur- 
ther investigations upon the subject, the 
results of which have been published in 
the Berichte and digested in the Ameri- 
can Journal of Science. They are still of 
the opinion that this radioactive sub- 


stance differs in many respects from ordi- | 


nary lead in its chemical behavior, but 
they have not yet obtained it in a pure 
state. They find that, while the various 
salts of radioactive lead have nearly the 
same action upon the electroscope, only 
the sulphate is capable of acting upon the 
photographic plate through glass or alumi- 
num; moreover, the sulphate becomes par- 
ticularly active in the latter respect after 
having been evaporated with nitric and 
sulphuric acids, or after having been ig- 
nited at 450 degrees for fifteen hours 
with access of air. It appears also, that 
while radioactive lead sulphate acts more 
energetically upon the photographic plate 
than certain polonium (radioactive bis- 
muth) preparations, the latter have a 
much greater action in discharging the 
electroscope. The authors believe that it 
follows from this that the rays detected 
by photographic means are not identical 
with those which produce electric dis- 
charges. 

Magnetization and Modulus of Elas- 
ticity—The relations between magnetiza- 
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tion and extension and between magnetiza- 
tion and torsion have been the subject of 
careful and fruitful researches. Those 
between the longitudinal clasticity and 
the magnetization have hitherto not been 
satisfactorily dealt with owing to the 
smallness of the effect. Herr K. Tangl’s 
recent experiments, which have been pub- 
lished in the Annalen der Physik and di- 
gested in the London Electrician, do some- 
thing to furnish us with consistent data. 
If a wire is magnetized under constant 
tension it changes its length. But if it is 
magnetized in such a manner that its 
length remains constant the tension varies. 
The ratio between the two alterations is pro- 
portional to the modulus of elasticity un- 
der the magnetization applied. This is the 
principle of the author’s measurements. 
The results go to show that magnetiza- 
tion increases the modulus, as against the 
neutral results of Wertheim and Tomlin- 
son. The change is about three per cent 
in iron for a field of a few hundred units, 
and about 1.5 per cent for nickel. As re- 
gards the extension under magnetization, 
Ridwell has already observed that the ef- 
fect of loading is very much greater in 
nickel than in iron. This is all the more 
remarkable as the influence of loading in 
changing the modulus is greater in iron 
tnan in nickel. | 


lons in the Atmosphere —Nince the re- 
searches of Elster and Geitel have made 
it appear certain that free positive and 
negative ions exist in the atmosphere, 
Herr H. Ebert has attempted to arrive at 
a quantitative estimation of their num- 
ber under different atmospheric condi- 
tions. His work is described in the Physt- 
kalische Zeitschrift and digested in a 
British contemporary. He employed 
an aspirator in which air is sucked 
through between the armatures of a 
charged cylindrical condenser, the poten- 
tial being such that the potential gradient 
suffices to drive the ions to the sides within 
the time taken by any portion of the air- 
stream to pass through the condenser. In 
the apparatus described by the author, 
this time was one-seventh of a second, and 
the potential gradient would make an ion 
traverse the space between the armatures 
in one one-hundred-thirty-sevenths of a 
second, so that there is ample assur- 
ance of their interception. The re- 
sults show that the number of free 
ions is very much larger in clear, sunny 
weather than in air filled with dust or 
moisture. The number is small in any 
case. The free charges in one cubic metre 
amount to about one electrostatic unit, or 
an amount which would be accounted for 
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by the dissociation of 0.3 x 10-" cubic cms. 
of hydrogen, or the dissociation of the 
10,000 billionth part of the oxygen. This 
amount of ionization is about the 100,000th 
part of that produced by feeble Roentgen 
rays. 

Cathode Rays -The emission theory of 
these rays appears to be the prevailing 
one, at least in Germany. Herr W. Seitz 
has undertaken a study of the questions, 
what is the action between the emission 
particles anu the material atoms or mole- 
cules in case that the latter can be con- 
sidered at rest in comparison with the 
great velocity of the rays, whether one 
has to deal with frictional forces or con- 
servative forces, and whether attraction 
or repulsion is exerted. The results of 
his work have been published in the 
Annalen der Physik and abstracted in the 
American Journal of Science. For the 
study of these questions there appear to be 
two ways open: The study of reflection 
and that of the phenomena presented by 
the passage of the rays through thin mem- 
branes. It was found that the cathode 
rays are diffusely reflected from metal sur- 
faces connected to the earth. With alumi- 
num, zinc, iron and copper, the maximum 
of intensity of the reflected rays was dis- 
placed toward the mirror. While with 
platinum, silver and gold, the reflection 
was strongest in a direction between that 
of the incidence ray and the normal to 
the metal surface. In the case of the first 
class of metals the reflection increases with 
the angle of incident; and with the last 
class diminishes. At perpendicular inci- 
dence the reflective power increases with 
the atomic weight. Zine departs slightly 
from this law. The absorption of cathode 
rays in thin plates is independent of the 
tension. The absorption coefficient in- 
creases with the thickness of the window 
through which the rays pass. Lenard’s 
law that thin plates of different metals, 
having equal masses per unit of surface, 
absorb the same fraction of the incident 
rays, is only a first approximation. The 
increase of the absorption coefficient, with 
the thickness of the window, can not be 
explained by the assumption that the elec- 
trons lose their velocity by friction with 
the molecules and are then absorbed, for 


no difference is observed between the mag- 
netic and electric deflection of the rays 
in the case where they pass direct from the 
cathode, or in the case where they have 
passed through an aluminum window. 
Moreover, the rays emerging obliquely 
from the window behave in the same man- 
ner as those emerging along the normal 
to the window. The following values were 


obtained : v = 0.703.10"; = — 0,645.10". 
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Electrochemical and Electrometallurgical 


Industry-IIl. 


ARTICLE III: PROGRESS IN FRANCE. 


INTRODUCTION. 

RANCE is a country exceptionally 
favored as regards the supply of 
cheap power for electrochemical and 

electrometallurgical industries, and hence 
we find that a striking development of 
these new branches of manufacture has 
occurred in the eastern and southwestern 
departments of the country. The snows 
of the Alps and the Pyrenees feed a very 
large number of mountain torrents and 
rivers, which flow through the border de- 
partments of France to join the Rhone 
and the Garonne. In most case. the capi- 
tal outlay involved in developing elec- 
trical energy from these tributaries of the 
two great rivers has not been excessive. 
The chief disadvantage connected with 
developments in these regions is that re- 
sulting from the great variations in the 
flow of water. In the spring and early 
summer, owing to the melting of the 
winter snows on the high Alps, the vol- 
ume of water augments enormously—small 
streams become rivers of torrential vio- 
lence—and immense quantities of detritus 
are brought down with the rush of water. 
In the winter and early spring, on the 
other hand, the flow of water is at a mini- 
mum. French hydraulic engineers have 
therefore had to overcome difficulties 
peculiar to their own country; and not 
only must detritus be provided for, but 
the maximum capacity of a power plant 
must be much in excess of its average 
yearly load. The capital outlay per 
average horse-power year is thus higher 
than in countries where the flow of water 
is subject to less variation, but in spite 
of this the cost of the electric horse-power 
year in certain power installations in these 
eastern provinces of France is remarkably 
low. 

As a set-off to this cheapness of 
electric power there are the disadvantages 
due to the remoteness of many of the 
water-power installations from the main 
lines of communication with the markets 
for raw materials and finished products. 
This disadvantage has been especially 
marked in connection with the manufact- 
ure of calcium carbide, for in this case the 
cost of transport from the factory to the 
consumer often doubled the original cost 
of the manufactured product. In time, 
of course, the special difficulties caused by 


eee 25 ee ee E = A 


By John B. C. Kershaw. 


ee 


the distance of these new manufacturing 
districts in France from all the main ave- 
nues of trade and commerce will disap- 
pear. Branch lines of railway will be 
built to connect these remote valleys with 
the trunk lines, and the cost of transport 
for raw materials and finished goods will 
be reduced to a more normal figure. Al- 
ready some transfer of trade and industry 
from the northern to the eastern and 
southern departments is apparent. This 
transfer will become more marked as the 
water-power developments in the latter 
districts.are increased in number, for not 
only electrochemical but other manufact- 
uring industries will gravitate to the dis- 
tricts where power can be most cheaply 
obtained. A recent enquiry has shown 


COPPER REFINING. 

The electrolytic refining industry was 
founded in France about 1873 or 1874, as 
a result of the success of the original elec- 
trolytic refinery, at Pembrey, in South 
Wales. Three electrolytic refineries were 
in operation in 1875—at Marseilles, 
Biache and Paris, respectively—but the 
output of these was very small compared 
with that of more modern plants, and the 
largest of the three, namely, that of 
Eschger Mesdach & Company, at Biache, 
only produced about 1,400 pounds re- 
fined copper per day. The growth of the 
electrolytic refining industry in France 
was not rapid, and even in 1890 the out- 
put of five refineries was estimated by Fon- 
taine to amount to only four tons per day, 
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that eleven electrochemical and electro- 
metallurgical works in France have 54,- 
000 horse-power derived from water avail- 
able for their manufactures. In the 
French Alps there are already located 
forty-eight factories, drawing over 150,000 
horse-power from mountain torrents, and 
French engineers have estimated that this 
total is only one-twentieth of that which 
might be obtained from the streams and 
rivers of this eastern district. It is there- 
fore probable that before the new century 
is far advanced France will be practically 
independent of foreign coal for power gen- 
eration in her manufacturing industries, 
and that the provinces bordering upon the 
Alps and the Pyrenees will become the 
homes of busy and thriving manufactur- 
ing populations. 


or 1,320 tons per annum. Since that date 
refineries at Pont-de-Cheruy and at 
Kvuilles have been built, and works for 
the operation of the Elmore process have 
been started at Dives, near Havre. The 
latter factory is said to have a capacity of 
200 tons of copper per week, but although 
financially it has been more successful 
than the English Elmore works, at Huns- 
let, it is doubtful whether it has ever 
yielded its maximum output for any 
lengthened period of time. In 1896 the 
daily production of the five French re- 
fineries was estimated to be only nine tons. 

The French copper refining companies 
carry on their operations under the same 
difficulties as the English companies, and 
to the scarcity of raw copper suitable for 
refining by the electrolytic process is due 


eT n E er 


et 


My 


sal 


ES 


\\ 


November 23, 1901 


the lack of growth and development 
noticeable in the French industry. To 
such an extent has this affected the French 
refineries that in 1897 one of the oldest 
companies—“Societe Anonyme des Fon- 
deries et Lammoirs,” with works at Biache 
—was using its electrolytic plant chiefly 
for other work than copper refining, and 
in 1900 the output of refined copper at the 
Pont-de-Cheruy works of E. C. Gramont 
& Company only amounted to 150 tons. 

The number of electrolytic refineries 
now operating in France is eight, but un- 
der the conditions which exist with re- 
gard to the supplies of raw copper, it 
would seem improbable that the French 
electrolytic refining industry can develop, 
and the use of the electrical plant and 
power in some of the existing refineries 
for other electrometallurgical manufact- 
ures would possibly lead to more remuner- 
ative results. 

ALUMINUM. 

The manufacture of aluminum by the 
electrolytic method 
was introduced into 
France in 1890, in 
which year a factory, 
with 800 horse-power 
(water) at command, 
was built and set 
in operation at 
Froges. The process 
used was that of 
Heroult. The compe- 
tition of this works 
and of that erected 
for operating the same 
process at Neuhausen, 
in 1889, led to the 
shutting down of the 
two English alumi- 
num factories at Old- 
bury and Patricroft 
(see Article II). In 1893 the “Societe 
Electrometallurgique Francaise,” which 
carried on the manufacture under the 
Heroult process at Froges, built a second 
works at Le Praz, in Savoy, where 3,000 
horse-power had been developed. The 
Froges plant a few years later was de- 
voted to calcium carbide production, but 
the manufacture of aluminum by the 
Heroult process at Le Praz has continued 
down to the present time. The power 
plant at this works has now increased to 
5,000 horse-power. 

The rival aluminum works in France— 
namely, that at St. Michel—was like- 
wise started in 1890, by Mesers. Bernard 
Brothers, of Paris. The process used was 
that patented by Minet. This differed 
from the Heroult and Hall processes in 
the composition of the electrolyte used in 
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the pots or baths, a mixture of sodium 
chloride and cryolite being employed. In 
1894 an agreement was signed between 
the representatives of the French and 
American patentees, and since that year 
the Hall process has been operated at this 
works. 

Two thousand horse-power was original- 
ly used at St. Michel. This has been grad- 
ually increased, and 4,000 horse-power is 
now available for the manufacture of 
aluminum and other products at this 
place. 

The company which originally owned 
the St. Michel works was known as the 
“Societe Industrielle de P Aluminium,” but 
the financial results were not satisfactory, 
and about three years ago the factory, 
with the adjoining power installation, was 
sold for £64,000 to the “Compagnie des 
Produits Chimiques d’Alais.” This firm 
was formerly known as Pechiney & Cie., 
and they were the first manufacturers of 
aluminum by the older chemical process 
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in France. This company still operates 
the Hall process for aluminum production 
at St. Michel, but the manufacture of 
other electrochemical and electrometallur- 
gical products has also been commenced, 
and it is not known what proportion of 
the 4,000 horse-power available is being 
utilized for the original manufacture. No 
other works exist for the production of 
aluminum in France. 

As regards the output of the above two 
works no very reliable figures for recent 
years are available for publication. It is 
known that neither works is utilizing the 
whole of its power for aluminum produc- 
tion. According to the Mineral Industry, 
763 tons aluminum were produced in 1899 
by the two French works, but figures 
which have recently come into the writer’s 
possession prove ihat this total is consid- 
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erably below the actual output in 1900. 


The total power available—namely, 9,000 


horse-power—corresponds to an annual 


production of 2,850 metric tons per an- 


num, if an efficiency equal to that of the 
Hall process at Niagara be assumed. 

CHLORATES OF POTASH AND SODA. 

The manufacture of chlorates by the 
electrolytic method was commenced in 
France, at St. Michel, in 1894. The proc- 
ess used was that patented by Gall and 
Mortlaur, first operated at Villers-sur- 
Hermes, in Switzerland, in 1890, by the 
“Societe d’Electrochemie.” The experi- 
mental plant at Villers-sur-Hermes hav- 
ing proved successful, larger works were 
erected in 1893 by the same company at 
Valorbes, in Switzerland, and at St. 
Michel, in France, and both these factories 
have been in regular operation down to 
the present time with satisfactory results 
to the shareholders in the French com- 
pany. 

The process used depends upon the elec- 
trolysis of a solu- 
tion of potassium or 
sodium chloride, with 
platinum electrodes, 
in open cells (i. e., 
without diaphragms). 

Hypochlorate is first 
formed, as a result 
of the chemical reac- 
tion between the chlo- 
rine liberated at the 
anode and ‘the hy- 
drate formed at 
the cathode. This 
hypochlorate is then 
converted into chlo- 
rate by the heat, 
purposely produced in 
the cell, by the passage 
of the electric cur- 
rent through the electrolyte. The general 
principles of this method of chlorate pro- 
duction were fully described by Charles 
Watt in English patent No. 13,755, of 
1851, and later patents only differ from 
this of 1851 in details of cell construction. 
About 4,000 horse-power (water) is avail- 
able for this manufacture at St. Michel, © 
and when devoted to potassium chlorate 
production alone, an output of 1,200 to 
1,500 tons of this chemical per annum can 
be attained. 

A second process for chlorate produc- 
tion is operated at Chedde in Haute 
Savoie, by Messrs. Corbin & Cie. In prin- 
ciple this resembles that of Gall and Mont- 
laur, the chief distinction being in the 
method of mounting the platinum elec- 
trodes in the electrolytic vats, The Chedde ` 
works have been in operation since 1897, 


630 


and 12,000 horse-power (water) is stated 
to be available at this spot for electrochem- 
ical and electrometallurgical manufacture. 
Three-fourths of this power is now utilized 
in chlorate. manufacture, and the output 
of the Chedde works in 1900 has been 
returned as equal to 4,500 tons. Both 
the St. Michel and Chedde factories are, 
however, producing other electrochemical 
products, and it is possible that the off- 
cial figures given for the latter works rep- 
resent equivalent rather than the actual 
output of potassium chlorate. Perchlo- 
rates and similar compounds of high 
oxygen value are now being produced at 
Chedde and other chlorate works by the 
electrolytic method. 

As proof of the rapid growth of the elec- 
trolytic chlorate industry in France, it is 
interesting to note that in 1899 the total 
output of chlorate was estimated by Guil- 
let to be 3,850 tons. To this total, the 
two older works contributed only 850 tons, 
while the two electrolytic works named 
above contributed 3,000 tons, or over 
seventy-five per cent. 

CALCIUM CARBIDE. 

The calcium carbide industry has de- 
veloped to a greater extent in France 
than in any other Ewiopean country. 
Although the patents relating to carbide 
production in the electric furnace were 
only granted in 1894, in 1899 there were 
in France twenty-one carbide factories in 
operation, and five others in course of 


erection. ` This rapid growth of the new 


industry was partly due to the fact that 
the production of calcium carbide in the 
electric furnace was held to be a French 
discovery—Moissan having read a paper on 
the production of metallic carbides early 
in 1894—and partly to the exaggerated 
ideas of the utility of the new product for 
illuminating purposes. As regards the 
question of priority for the discovery that 
calcium carbide could be produced in the 
electric furnace, limits of space will not 
allow any discussion of the rival claims 
of Borchers, Moissan and Wilson, but it 
must be admitted that Moissan, by his 
valuable and classic laboratory researches 
in 1893 on electric furnace reactions, laid 
a scientific basis for the new industry. 

The French and foreign patents for car- 
bide production were taken out in the 
name of Bullier, Moissan’s assistant, and 
while the French patents have recently 
been upheld in the French courts, in Ger- 
many they have failed to stand a similar 
test, and are now quashed. 

The value of patents for carbide pro- 
duction has, however, been largely dis- 
counted by the over-production and fall 
in price which have occurred in this in- 
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dustry, and many of the French carbide 
factories are now shut down or are em- 
ploying their power for other manufact- 
ures. The collection of patent royalties 
in an industry in which Lalf the firms are 


practically insolvent can be no easy task, 
and it is doubtful whether the syndicate 
owning the French Bullier patents for 
carbide production will make much profit 
before 1908, when the patents expire. __ 

As regards the locality of the French 
carbide works, they are all operated by 
water power, and are scattered through 
the eastern and southwestern departments. 

One of the first carbide furnaces was 
operated at Froges, where the old Heroult 
aluminum pots were adapted for carbide 
production, after the transfer of the 
aluminum manufacture to Le Praz. 
Other important carbide works exist at 
Bellegarde, La Bathie, N. D. de Briancon, 
Epierre, St. Bearon and Sechilienne; but 
it is impossible, owing to the depression in 
the carbide industry, to state to what ex- 
tent the power available in these and the 
remaining seventeen carbide works in 
France is at the moment used for this 
manufacture. 

A moderate estimate of the power avail- 
able in these twenty-six carbide -factories 
places it at 50,000 horse-power. France 
alone could therefore easily supply the 
present carbide requirements of the world. 


ALKALI AND CHLORINE. 


The manufacture of alkali and chlorine 
by the electrolytic method has not made 
very rapid progress in France, and the 
financial history of the various companies 
which have been formed to carry on the 
manufacture of these products is a some- 
what tangled skein. 

The St. Gobain Chemical Company, an 
old established chemical firm, with works 
at Chauny, near Paris, has been working 


the Hargreaves-Bird cell and process on a 


small scale since 1897, but although it has 
purchased the French patents, it has not 
yet increased the size of its plant. This 
delay, it informs me, is caused by the high 
price of coal. The company uses steam 
power. 

In 1897 experimental trials were made 
at Modane, in Savoy, with a cell and proc- 
ess patented by Hulin. This process de- 
pended upon the use of fused salt as elec- 
trolyte with molten lead as cathode, and, 
therefore, was similar in principle to the 
Acker process now being tried at Niagara 
Falls. The trials at Modane were said to 
be successful, and in the same year the 
“Societe des Soudieres Electrolytiques” 
was formed to purchase the Hulin patents, 
and work the process at Les Clavaux, near 
Grenoble, where 5,000 horse-power was 
available. Manufacturing operations were 
commenced at this works in 1899 with 
2,600 horse-power, but in 1900 the factory 
was shut down owing to financial and 
other difficulties. At the present moment 
further trials are being made with a modi- 
fied form of the Hulin process, at Les 
Clavaux; the “Societe d’Electrochemie” 
(see “chlorates” above) being financially 
and technically interested in these new ex- 
periments. 
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The “Societe Industrielle des Produits 
Chimiques,” a subcompany promoted by 
the “Elektron” Company, of Frankfort, 
in 1897, has been operating the latter 
company’s process at Lamotte (Oise) since 
1898, with 1,500 horse-power. The amal- 
gamation between the German “Elektron” 
and “Bitterfeld” companies, details of 
which will be given in Article IV, has led 
to the promotion of a new company for 
France, the “Compagnie Generale d’Elec- 
trochemie,” and the Lamotte works has 
now passed into the hands of this com- 
pany. Another works is bemg built at 
Montiers by the “Societe Lyonnaise de 
’Industrie Electrochemique” for operat- 
ing a diaphragm cell patented under the 
name of Outhenin-Chalandre, and, there- 
fore, it is possible that early in 1902 the 
number of electrolytic alkali works in 
France will be increased to four. Com- 
pared with the growth in the carbide in- 
dustry progress has, however, been slow. 


REMAINING INDUSTRIES. 


The manufacture of perchlorates and 
other chemicals of similar composition by 
electrolysis has already been referred to 
(sce’ chlorates). 

Electric furnace work has already been 
a favorite study with engineers and chem- 
ists in France, and the fall in carbide 
values has caused owners of large water 
powers to experiment with the production 
of other electric furnace products. 

The smelting of refractory ores and 
manufacture of alloys for use in steel 
works are, therefore, now engaging the at- 
tention of French electrometallurgists, 
and ferro-chrome, ferro-silicon and other 
similar alloys are being produced at Le 
Praz, Clavaux, Bozel and St. Michel. De- 
tails of the power utilized in this new in- 
dustry are not available, but.if a market 
can be found for the alloys produced it is 
one which will undergo great expansion. 

The production of ozone by the silent 
electric discharge through air, and the use 
of this ozonized air for sterilizing water, 
for oxidization purposes in the manufact- 
ure of perfumes and for ageing wines and 
spirits, have received much attention in 
France. In only one case has a practical 
success been achieved ; namely, in connec- 
tion with the manufacture of heliotropine 
and vanillin. The Verley ozonizer is used 
in this works—situated at Courbevole, 
near Paris—and 10,000 kegs of the two 
products named are produced per annum. 

The experiments made with the Her- 
mite sewage disinfecting process at Havre 
and Marseilles, about 1890, have not led 
up to any practical success. This process, 
in which electrolyzed sea-water was used, 
resembled the Wolff process tried at 
Havana in 1899, and failure in each case 
was due to excessive cost. 

The electrolysis of brine, or solutions of 
common salt, for production of hypochlo- 
rite solutions is, however, carried on at a 
few textile works in France, and at 
Lancey, sere, Messrs. Corbin & Cie. have 
a very large installation at work which 
supplies a bleaching liquid for their cellu- 
lose manufactory. In this case the cell 


used is not the Hermite, but one patented 


by M. Paul Corbin himself. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XIV. 


BY A. E. DOBBS. 


Referring again to Fig. 55 in the last 
chapter, it may be a matter of some in- 
terest to learn some of the details of a 
large installation of this kind. With this 
in view the writer took some measurements 
recently in the terminal room of one of the 
largest of the independent exchanges and 
which represents good construction with 
plenty of room to grow, there being room 
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vals upon a short piece of pipe which 
passes into a foot-plate resting in cement 
about two feet six inches below. These 
supports are placed at intervals of five feet. 

At the top support of the terminal there 
are placed two rows of the pipes, H S, 
connected together at intervals of five feet 
and supported by rods reaching to iron 
girders in the ceiling. They are also cross- 
connected at the ends and a couple of 
times in the centre, so that they make a 
pretty solid framework. 

The arrangement of the cable terminals 
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for 20,000 lines. The cables are fitted 
with carbon arresters and heat coils and 
are made to contain 102 pairs of wires, or 
204 wires altogether, the exact size of the 
terminal being about as follows: 

Length of terminal not including stems, 
fifty-four inches. 

Width of terminal including arresters, 
etc., nine and five-tenths inches. 

Space becv.een terminals, six inches. 

Height of cable from the false floor, fif- 
teen inches. 

Making a total height to top of cable, 
sixty-nine inches. 

Twenty heads in a row occupy a running 
length of twenty-four feet six inches. 


The method of fixing a framework for 
supporting this cable terminal is shown in 
diagram in Fig. 57. 

The supporting frame is constructed of 
wrought steam pipe of two inches exter- 
nal diameter, through which holes are 
drilled at the proper intervals to allow the 
cable head to be bolted clear through the 
pipe. Two heads are then bolted back to 
back, two bolts at the top and two at the 
bottom holding both heads on the frame 
together. The lower pipe rests at inter- 


around the room is shown in Fig. 56, from 
which it will be seen that the framework 
could accommodate about 16,000 lines 
without crowding. Of these, one hundred 
heads are installed at the present time, 
while by crowding things a little it would 
be possible to place terminals for 25,000 
lines in this room. 

As the cable head only contains 100 
pairs, it is therefore necessary to split a 
200-pair cable where one comes in from 
the outside, as is frequently the case, and 
divide it between two terminals. 

The cables from the outside come under- 
neath a false floor—raised about two feet 
above the regular cement floor—to the 
bottom of the terminals, while from the 
top they lead to the distributing board 
on the eighth floor, situated in a room ad- 
jacent to the switchboard. The false floor 
is made in short sections which fit closely 
together and which are laid on an iron 
framework so neatly that it is not easy to 
observe that all of this floor can be lifted 
up at will. The floor is scrubbed at inter- 
vals and carefully swept, and no debris is 


631 


allowed to lie around except when a cable 
is being drawn in. Being heated by steam, 
there is very little moisture present in the 
room at any time. By means of bellows, 
dust is kept away from the terminal clips. 
As said before, terminals of this kind 
allow the use of much smaller distribut- 
ing racks. It then becomes simply a mat- 
ter of crowding a large number of clips 
closely together and soldering them on 
both sides. These clips are mounted on 
strips of hard rubber half an inch in width 
mounted on a strip of wood about an inch 
wide, each strip being about four feet in 
length and mounted vertically on the rack. 

For convenience in counting, the clips 
are mounted on the rubber strips in sec- 
tions of twenty pairs each, five such sec- 
tions, of course, making a complete strip 
and also corresponding with the switch- 
board cables, which are also made in multi- 
ples of twenty pairs. A section of rack 
twelve feet in length can thus accommo- 
date fifty such strips, or 5,000 metallic 
lines. These banks of strips are placed 
opposite each other at a distance of about 
two and one-half feet and are about six 
feet in height, so that a man can easily 
walk underneath the iron framework 
which supports the wires overhead. 

One bank of these strips is connected 
to the cable and the other to the switch- 
board, the cross-connecting being done by 
passing wires on the framework overhead. 
Thus, for an exchange of 20,000 lines, 
there would be eight banks of strips, which 
would occupy a space a little more than 
twenty by twelve feet. 

Of course, this is a large exchange, or 
it would not be necessary to build such a 
large framework in the terminal room, for 
if there were only ten or fifteen terminals 
they could be bolted to strips placed along 
the wall, which is the method usually fol- 
lowed in smaller exchanges, where both 
cables and distributing board are frequent- 
ly placed behind or at the end of the 
switchboard. 

It will also be noticed in Fig. 56 that 
there are placed outside of the main aisles 
two testing tables. These tables are 
equipped with instruments for locating 
trouble in a hurry and consist of two tele- 
phone sets and a low-reading voltmeter. 
When a trouble slip comes down from the 
operating room it is first handed to one of 
the test clerks—two of whom are at each 
table—whose duty it is to immediately have 
a test made at the terminal head to deter- 
mine whether the trouble is outside the 
terminal toward the subscriber, or inside 
toward the switchboard. His first move 
is generally to signal the operator and re- 
ceive her signals in return, which will set- 
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tle the case so far as that end is con- 
cerned. Then he tries to raise the sub- 
scriber, which test also determines as to 
whether the line is crossed, grounded or 
open outside. I neglected to state that the 
trouble slips first pass through the trou- 
ble clerk’s hands, who has a record of every 
line on a card, something like that shown 
in Fig. 58. These cards are arranged 
alphabetically in a case, and the first thing 


a SE ae ae 


$- CABLE TO DISTRIBUTING RACK an 
é À HS 
IRON PIPE 


| TERMINAL HEAD 
IRON PIPE 
Ee a Vay ele oe 


f FS. 


g Cable 
E UG. 


= false floor 
P DOEA e r AAAA AA A AAA eey- e, A. “nw 
et et le iy Bhasin rP 


Fia. 57.—CABLE TERMINAL FRAMEWORK. 


the clerk does is to take the card out of the 
case and note its cable number on a slip 
for the information of the test clerks and 
inspectors. Upon the return of this slip 
from the test clerks, the slip is then either 
passed up to the switchboard inspectors 
or the men outside, according to the re 
port upon it. 

As said before, the card is taken from 
the case and remains out as long as the 
trouble is in. It is placed back again when 
the trouble is cleared. By keeping these 
cards properly written up it is possible to 
keep a complete and accurate history of 
the line from the very beginning, as the 
card contains the subscriber’s number, his 
location and business, the cable and the 
cable pair numbers and the location of 
the outside terminals. This information 
is also copied into a book kept for that 
purpose. 

A record is also kept of all changes at 
the distributing boards, so that a wire can 
always be found at a moment’s notice. 

Reference has been made to a voltmeter 
on the testing clerk’s desk. This is used 
to determine the presence of foreign cur- 
rent on the line, for, in a city that uses 
thousands of horse-power in the running 
of street cars, there is often current 
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enough to throw the drop on the board, 
or, by opposing the signaling current, to 
prevent its being thrown, which the volt- 
meter indicates, and right here it might 
be whispered that the presence of twenty 
volts or more of street railway current is 
by no means uncommon and constitutes 
one of the most difficult problems with 
which the inspectors, as well as the en- 
gineering force, have to deal. In the cen- 
tre aisle will also be seen a third testing 
table with a marble top, resting on four 
columns of brick, laid up with cement and 
resting in a bed of cement concrete below, 
and independent of the regular floor in 
order to prevent vibrations from any 
source. 

This table is used to hold the finer 
testing instruments, which consist of a 
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on the slip and sent to the bookkeeper up- 
stairs. Every piece of wire or other mate- 
rial given to a repair man is charged to 
him, and when not in use is kept in that 
man’s own locker, for which he holds the 
key—no two keys being alike—and in 
which he keeps his tools, clothing or 
other material needed. In making repairs, 


time and material are shown on the slip 


report. 

In order to expedite “trouble hunting” 
and keep a better record of the work of 
the men, they are assigned to districts as 
much as possible, and each man is held 
accountable, to a great extent, for the con- 
dition of troubles in his district. When 
there is no*trouble on hand, an inspector 
is assigned to general inspection work, 
with orders to report anything wrong that 
he may see. Thus a guyed pole may be giv- 
ing way, throwing slack into the wires, or 
an electric light wire run dangerously 
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Location, Ter. 1st E. Case Ave. Alley S. Payne. 


Subscriber, George E. Bailey. 
Locatlon, 618 Case. 


DATE. TIME. TROUBLE REPORTED. 
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Business, Groceries. 


TROUBLE FOUND, “oK™“ BY. 
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reflecting galvanometer, bridges, shunt 
coils, condensers and high-grade volt and 
ammeters for measuring the resistance, 
capacity and leakage of the cables. 

The cable specifications call for an in- 
sulation resistance of 500 megohms to the 
mile, though, as a matter of fact, it is 
generally much higher than this, and a 
cable that shows an average insulation 
as low as that is looked upon with suspi- 


cion and frequently tested to sce whether 
it becomes any worse. 

The trouble clezk’s room is immediately 
adjacent to the terminal room and con- 
tains a large card case for keeping records 
similar to that in Fig. 58. A pneumatic 
tube conveys trouble slips from the oper- 
ating room above to the desk, where they 
remain till cleared, when they are sent 
back again to ihe proper department the 
same way. 

All the outside inspectors report to 
the trouble clerk and receive their or- 
ders for the day and report again in the 
evening before going home. As fast as 
the various troubles assigned to the men 
are reported clear, they are marked down 


close to the telephone lines, or the wires 
leading from a cable box be in a condition 
that will make trouble sooner or later, or 
there may be some tree trimming needed 
on certain portions of the line; all these 
things form the subject of special reports 
by the men and after that it is the fault 
of the construction and maintenance de- 
partment if the matter is not attended to. 

The men are also encouraged to make 
any suggestions tending to the improve- 
ment of the service in their districts, or to 
express any ideas they may have that will 
tend to reduce the trouble account. Their 
suggestions are treated with courtesy and 
consideration, no matter how foolish’ they 
may seem. This system also makes the 
men familiar with the location of cable 
boxes, pole numbers, subscribers and weak 
places in the pole lines, thus enabling them 
to clear away a great deal more trouble 
than if scattered all over the city at ran- 
dom. | 

The writer makes no apology for deviat- 
ing slightly from the original purpose of 
these articles, which relate to small ex- 
changes, to partially describe a big one, 
for large exchanges afford a profitable 
study to the smaller ones. 
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Electrical | 
Patents 


Mr. Thomas A. Edison, of Llewellyn 
Park, New Jersey, has patented a reversi- 
ble galvanic battery. He utilizes metallic 
magnesium as the support upon which 
the zine is electro-deposited when the 
battery is reversed after discharging. 
Magnesium standing higher in the elec- 
tric series of active metals than zinc, ob- 
viously can not produce any action on the 
latter. ‘Therefore, if an electric action 
did occur in the battery between the met- 
als, it would necessarily affect the mag- 
nesium and not the zinc. However, in 
practice the magnesium is not attacked, 
but remains absolutely neutral. There is 
no local action between the two metals, 
and neither hydrogen nor zinc hydroxide 
is formed, as was the case with batteries 
of the type heretofore made employing 
zinc as the active material in an alkaline 
solution. With this battery the zinc is 
plated out of the solution upon the mag- 
nesium support in a dense and adherent 
form, and even with a large volume of 
current very considerable amounts of zinc 
can be thus deposited before the surface 
assumes a non-coherent character. He 
can not positively explain why the mag- 
nesium is not attacked and why local ac- 
tion does not take place thereon, as ordi- 
narily magnesium is much more oxidiz- 
able than zinc. He believes, however, aa 
the result of numerous experiments, that 
the phenomenon is satisfactorily ex- 
plained by the supposition that the mag- 
nesium is coated with an extremely thin 
layer of oxide, insoluble in the liquid, 
and that the zinc is deposited upon the 
film of oxide and not upon the metal itself. 
If this supposition is correct, then the 
electric charges of the zinc ions apparently 
pass to the metal through this layer. In 
this improved battery he prefers to use 
copper oxide as the negative element. 
Finely divided copper is preferred, which 
is first moulded in form, then subjected 
to heat, so as to convert it into the black 
oxide, after which it is finally reduced to 
metallic copper by electrolytic action, so 
that in charging it will be reoxidized by 
the current to the red oxide (Cu,0). 
The copper oxide so treated in the form 
of blocks or cakes of the desired size is 
preferably supported by perforated re- 
ceptacles attached to nickel or nickel- 
plated plates. The solution employed is 
about a twenty per cent solution of 
caustic soda, to which zinc hydroxide is 
added until it is nearly saturated. The 
Magnesium supports are in the form of 
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thin plates, having numerous perfora- 
tions therein and with the usual lugs at 
the bottom and top by means of which 
the plates may be assembled and elec- 
trically connected together. By employ- 
ing numerously perforated magnesium 
plates the zinc deposit is more adherent, 
while at the same time the deposit is more 
evenly distributed over the entire surface 
than if the plates are imperforate, in 
which latter case a very much greater de- 
posit takes place at the edges thereof than 
at any other point. The negative ele- 
ments are formed of nickel or nickel- 
plated plates, carrying perforated nickel 
or nickel-plated pockets or receptacles, se- 
cured thereto, the plates being formed 
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with lugs by which they may be assem- 
bled and electrically connected in the 
usual way. When the cell is in a neutral 
or fully discharged condition, the copper 
oxide plates or blocks will be reduced to 
the metallic state and the zine will be in 
solution. In charging, the copper is oxi- 
dized and converted to the red oxide 
(Cu,O), while the zinc is deposited elec- 
trically upon the magnesium electrodes. 
The charging is continued until about 
seventy-five per cent of the zinc in the so- 
lution is thus deposited, whereupon the 
cell is ready to be discharged. In dis- 
charging, obviously, the reverse operations 
take place, the copper oxide being con- 
verted to the metallic state and the zinc 
going back into the solution. The volt- 
age of this battery is 0.67 volt. In dis- 
charging it will be found that a point is 
reached where the voltage falls consider- 
ably, due to the approach to exhaustion 
of the oxygen in the copper, and the dis- 
charge should not be permitted to take 
place materially beyond that point. The 
positive and negative elements are prop- 
erly connected and are supported in a 
suitable enclosing jar, hermetically sealed 
from the air, the jar being provided with 
a vent for the escape of any gas generated 
therein. In another battery, patented at the 
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same time, he employs an alkaline zincate 
solution, an electrodeof metallic magnesium 
upon which the zinc is deposited during 
the charging operation, and a second elec- 
trode carrying as the depolarizing ma- 
terial an electrolytically-active oxide of 
nickel or cobalt, preferably intimately 
mixed with a flake-like inert conducting 
material, such as flake graphite. Cobalt 
is not considered as desirable for use as 
nickel owing to its greater cost and to the 
fact that it is slightly soluble in an alka- 
line electrolyte. The electrode for sup- 
porting the depolarizing material is made, 
preferably, of sheet steel carefully nickel- 
plated so as to be unattacked by the al- 
kaline solution, and provided with pock- 
ets or receptacles having perforated walls 
and within which the depolarizing ma- 
terial is maintained under pressure, 80 88 
to be at all times in good electrical con- 
tact with such walls, said pockets or re- 
ceptacles being made of very thin nickel- 
plated sheet steel high in carbon, so as to 
be sufficiently elastic to accommodate 
changes in bulk of the active material. 
Herr Arthur Lehmann, residing in Ber- 
lin, Germany. has also obtained a patent 
in this country on a new process for pre- 
paring secondary battery plates, the object 
of the invention being to shorten the time 
required for the production of the plates. 
‘The lead electrodes coming from the 
founding machine are made to show a 
chemically pure metallic surface. for which 
purpose brushes or a jet of sand-blast are 
used. These plates are then conveyed into 
a bath containing a solution of an organic 
acid. The acid can he palmitic acid, 
stearic acid, oxalic acid, lactic acid, ete., 
or anv one of the fatty acids. Tn this bath 
the electrodes are exposed to an electric 
current for a certain length of time. In 
this bath, under the action of the elec- 
tric current, the plates are rendered 
more receptive and the surface’ is in- 
creased similar to ribbed plates. The re- 
actions taking place are for the applica- 
tion of oxalic acid (C,0,H,). The acid 
decomposes under the influence of the 
electrical current, and C,0,combines with 
Pb to C,0,Pb (oxalate of lead). When 
carbonate of sodium is added to the 
oxalic acid, there is formed first from 
C,0,H, and NaCO, C.0,Na,CO.H,0. 
From the oxalate of sodium C,0,Na, there 
takes place another separation into Na, 
and C,0,, the latter combining with Pb. — 
It has been found that the lead electrodes 
are attacked more intensely in the bath 
containing an organic acid if the acid solu- 
tion in the bath is neutralized or made 
alkaline by the addition of carbonate of 
sodium. After the current has been. 
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passed through the solution the alkaline 
solution becomes acid, and it is thought 
that the organic acid employed is more 
effective in the nascent state. From the 
deep coloring of the positive plates can be 
judged whether the plates have been at- 
tacked sufficiently. In that case the plates 
are removed, washed in running water, 
and then hung up in a bath containing lye 
of caustic soda. After the plates have 
been exposed to the lye of caustic soda for 
a certain time they are again washed in 
running water and dried, so that nothing 
remains of the organic acid used to attack 
the plate and to make it a conductor. For 
the further formation of accumulators sul- 
phuric acid can be used. In the sulphuric 
acid the plates are then exposed to the elec- 
tric current for about fifty hours, and they 
can then be considered ready for use.” 
Another patent has just been issued to 
Mr. Nikola Tesla, the present invention 
relating to apparatus for the utilization 
of what the inventor calls radiant energy, 
such as the sun’s rays and the like. It is 
well known that certain radiations—such 
as those of ultra-violet light, cathodic, 
Roentgen rays, or the like—possess the 
property of charging and discharging con- 
ductors of electricity, the discharge being 
particularly noticeable when the conductor 
upon which the rays impinge is negatively 
electrified. ‘These radiations are generally 
considered to be ether vibrations of ex- 
tremely small wave-lengths, and in ex- 
planation of the phenomena noted it has 
been assumed by some authorities that 
they ionize or render conducting the at- 
mosphere through which they are propa- 
gated. Mr. Tesla’s experiments and ob- 
servations, however, have led him to con- 
clusions more in accord with the theory 
heretofore advanced by him that sources 
of such radiant energy throw off with great 
velocity minute particles of matter which 
are strongly electrified, and therefore 
capable of charging an electrical con- 
ductor, or, even if not so, may at any rate 
discharge an electrified conductor, either 
by carrying off bodily its charge or other- 
wise. The present invention is based upon 
a discovery, which he claims to have made, 
that when rays or radiations of the above 
kind are permitted to fall upon an in- 
sulated conducting body connected to one 
of the terminals of a condenser while the 
other terminal of the same is made by 
independent means to receive or to carry 
away electricity, a current flows into the 
condenser so long as the insulated body 
is exposed to the rays, and under the condi- 
tions hereinafter specified an indefinite 
accumulation of electrical energy in the 


condenser takes place. This energy, after 
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a suitable time interval, during which the 
rays are allowed to act, may manifest it- 
self in a powerful discharge, which may 
be utilized for the operation or control 
of mechanical or electrical devices or 
rendered useful in many other ways. In 
applying this discovery Mr. Tesla provides 
a condenser, preferably of considerable 
electrostatic capacity, and connects one of 
its terminals to an insulated metal plate 
or other conducting body exposed to the 
rays or streams of radiant matter. It is 
very important, particularly in view of 
the fact that electrical energy is generally 
supplied at a very slow rate to the con- 
denser, to construct the same with the 
greatest care. He uses, by preference, the 
best quality of mica as dielectric, taking 
every possible precaution in insulating the 
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armatures, so thattheinstrument may with- 
stand great electrical pressures without 
leaking, and may leave no perceptible elec- 
trification when discharging instantaneous- 
ly. Obviously, the above precautions 
should be more rigorously observed, the 
slower the rate of charging and the small- 
er the time interval during which the en- 
ergy is allowed to accumulate in the con- 
denser. The insulated plate or conduct- 
ing body should present as large a surface 
as practicable to the rays or streams of 
matter, he having ascertained that the 
amount of energy conveyed to it per unit 
of time is under otherwise identical con- 
ditions proportionate to the area exposed, 
or nearly so. Furthermore, the surface 
should be clean and preferably highly pol- 
ished or amalgamated. The second termi- 
nal or armature of the condenser may be 
connected to one of the poles of a battery 
or other source of electricity or to any con- 
ducting body or object whatever of such 
properties, or so conditioned that by its 
means electricity of the required sign will 
be supplied to the terminal. A simple 
way of supplying positive or negative elec- 
tricity to the terminal is to connect the 
same either to an insulated conductor sup- 
ported at soine height in the atmosphere 
or to a grounded conductor, the former, 


as is well known, furnishing positive and. 
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the latter negative electricity. As the rays 
or supposed streams of matter generally 
convey a positive charge to the first con- 
denser terminal, which is connected to the 
plate or conductor above mentioned, the 
second terminal of the condenser is usual- 
ly connected to the ground, this being the 
most convenient way of obtaining negative 
electricity, dispensing with the necessity 
of providing an artificial source. In order 
to utilize for any useful purpose the en- 
ergy accumulated in the condenser, there 
is furthermore connected to the terminals 
of the same a circuit including an instru- 
ment or apparatus which it is desired to 
operate and another instrument or- device 
for alternately closing and opening the 
circuit. This latter may be any form of 
circuit controller, with fixed or movable 
parts or electrodes, which may be actuated 
either by the stored energy or by independ- 
ent means. 
fully understood from the accompanying 
drawings, in which Fig. 1 is a diagram 
showing the general arrangement of ap- 
paratus as usually employed. Fig. 2 is a 
similar diagram illustrating more in de- 
tail typical forms of the devices or ele- 
ments used in practice. As illustrative of 
the manner in which the several parts or 
clements of the apparatus in one of its 
simplest forms are to be arranged and 
connected for useful operation, reference 
is made to Fig. 1, in which C is the con- 
denser, P the insulated plate or conduct- 
ing body which is exposed to the rays, 
and P’ another plate or conductor which 
is grounded, all being joined in series, as 
shown. The terminals T T of the con- 
denser are also connected to a circuit 
which includes a device R to be operated 


and a circuit-controlling device d of the 


character above referred to. The appara- 
tus being arranged as shown, it will be 
found that when the radiations of the sun 
or of any other source capable of produc- 
ing the effects before described fall upon 


the plate P an accumulation of electrical. 


energy in the condenser C will result. 
This phenomenon is best explained’ as 
follows: The sun, as well as other sources 


of radiant energy, throws off minute parti-. 


cles of matter positively electrified, which, 
impinging upon the plate P, communicate 
continuously an electrical change to the 
same. The opposite terminal of the con- 
denser being connected to the ground, 
which may be considered as a vast reser- 
voir of negative electricity, a feeble cur- 
rent flows continuously into the condenser, 


and inasmuch as the supposed particles 


are of an inconceivably small radius of 
curvature, and consequently charged to a 


relatively very high potential, this charg-- 


The discovery will be more 
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ing of the condenser may continue, as has 
been actually observed, almost indefinitely, 
even to the point of rupturing the dielec- 
tric. If the device d be of such character 
that it will operate to close the circuit in 
which it is included when the potential in 
the condenser has reached a certain magni- 
tude, the accumulated charge will pass 
through the circuit, which also includes 
the receiver R, and operate the latter. Fig. 
2 is an illustration of a particular form 
of apparatus which may be used in carry- 
ing out the discovery. In this figure, 
which in the general arrangement of the 
elements is identical to Fig. 1, the de 
vice d is shown as composed of two very 
thin conducting plates ¢ t’, placed in close 
proximity and very mobile, either by rea- 
son of extreme flexibility or owing to the 
character of their support. To improve 
their action they should be enclosed in a 
receptacle from which the air may be ex- 
hausted. The plates £ ¢’ are connected in 
series with a working circuit, including a 
suitable receiver, which in this case is 
shown as consisting of an electromagnet 
M, a removable armature a, a retractile 
spring b, and a ratchet-wheel w, provided 
with a spring pawl r, which is pivoted to 
armature a, as illustrated. When the ra- 
diations of the sun or other radiant source 
fall upon plate P, a current flows into the 
condenser, as above explained, until the 
potential therein rises sufficiently to at- 
tract and bring into contact the two plates 
t t and thereby close the circuit connected 
to the two condenser terminals. This per- 
mits a flow of current which energizes the 
magnet M, causing it to draw down the 
armature a and impart a partial rotation 
to the ratchet-wheel w. As the current 
ceases the armature is retracted by the 
spring b, without, however, moving the 
wheel w. With the stoppage of the current 
the plates t t’ cease to be attracted and 
separate, thus restoring the circuit to its 
original condition. 

Mr. Noble Jones, a resident of Spar- 
rows Point, Md., has just obtained a patent 
on a fuse cutout which he claims will 
ordinarily prevent the arcing when the 
fuse is melted and, in any event, will con- 
fine the fire due to arcing should it occur 
to the fuse box or block. A fuse box is 


‘made in the ordinary manner, comprising 


a porcelain body having binding-posts, to 
which the line wires are attached, a pair 
of the posts carry clamping screws to 
which the ends of the fuse wires are se- 
cured. Located contiguous to, but insu- 
lated from, the other posts are other 
clamping screws to which the opposite 
ends of the fuse wires are secured. The 
novel feature of the invention resides in 
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a pair of magnets arranged in suitable 
sockets in the block, one of the magnets 
being disposed beneath each fuse wire. 
The cores of these magnets are of soft iron, 
and are wound with wire of a gauge suit- 
able to the current passing through the 
block. These magnet wires are each con- 
nected at one end with one of the in- 
sulated clamping screws and at the other 
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with the corresponding binding-post, so 
that the magnets are in series with the 
fuse wires. When the current becomes ex- 
cessive, and sufficient to cause the fuse to 
melt, the arc thus formed will be blown 
out or extinguished by the action of the 
magnet arranged directly beneath it. Thus 
all danger of fire from this cause is re- 
moved, the effect being produced by the 
magnetic field established above the mag- 
net and to which the fuse is exposed. 

M. Paul Chapuy, residing at Vincennes, 
France, has just obtained a patent in this 
country on a novelty in the line of elec- 
tric batteries. He provides a body com- 
posed of some porous materia] that resists 
the action of the electrolyte, and in this 
body embed the positive and negative ele- 
ments, which are insulated from each other 
by the body. These bodies he describes as 
being formed of pure clay or kaolin and of 
a flux, the whole being compounded with 
coal, carefully sifted to the required size 
and free from impurities or ashes. The 
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ingredients are crushed and mixed in a 
mill, then moulded into the requisite 
forms and dried, after which they are 
baked at a temperature exceeding 1,200 
degrees centigrade. This burns out the 
coal, leaving a porous structure. The 
cavities for the reception of the electrodes 
may be formed ın the blocks or bodies, 
while they are being made or after they 
are completed. 

A telephone relay has been patented by 
Herr Bela Gati, of Temesvar, Austria- 
Hungary. It consists, in general, in caus- 
ing the telephonie currents to modify the 
current feeding the arc of an arc lamp, 
thns causing the lamp to magnify such 
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modifications and transferring such mag- 
nified modifications of current by in- 
duction to nother circuit containing tele- 
phonic receiving apparatus. A transform- 
er or induction coil is provided, the pri- 
mary winding of which is in the trans- 
mitting circuit. The secondary winding 
of this induction coil is located in a cir- 
cuit which includes the generator and an 
arc lamp, as well as the primary winding 
of another induction coil. The wires lead 
to a telephone receiver, and they include 
the secondary winding of the second in- 
duction coil. The arc lamp is preferably 
of the continuous-current type, requiring 
about forty-five volts electro-motive force 
and from three to ten amperes. The func- 
tion of the generator is to supply the nor- 
mal arc in the lamp. The operation is as 
follows: The weak telephonic currents 
traversing the transmitting circuit act by 
induction upon the lamp circuit, causing 
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corresponding increases and decreases of 
current therein. An increasing impulse 
of current will cause the carbons of the 
lamp to approach each other, which will 
result in a corresponding decrease of re- 
sistance in the lamp circuit, and, accord- 
ing to Ohm’s law, this decrease in resist- 
ance will result in an increase of current 
from the generator. This resulting in- 
crease of current will be much greater than 
the impulse from the telephonic circuit 
which originated it or was responsible for 
it, and this amplified current, flowing in 
the circuit-connecting generator and lamp, 
will correspondingly affect the second in- 
duction coil and send out to the receiving 
telephone in the circuit a much stronger 
impulse than was created by the voice in 
the transmitting circuit. Likewise every 
impulse traversing the transmitting cir- 
cuit affects the arc in the lamp and is pro- 
portionately magnified by the lamp and 
sent out onto the receiving circuit through 
the second induction coil. Lesser impulses 
act with less effect upon the arc, and a 
wider difference takes place in the second 
induction coil. 
ieee ae oe = ot 

The Canadian Electrolytic Company, of 
Montreal, Quebec, has applied for incor- 
poration to manufacture salt, lime, soda, 
etc. Its capital stock is $300,000. Among 
the applicants are Mr. Harry Bates, of 
Boston, Mass., and Mr. Walter Mitchell, 
of Montreal. | 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—VII. 


BY LEWIS B. STILLWELL. 


In aiming to secure satisfactory auto- 
matic control and separation of circuits 
in case of accidents, as I have said, the 
time element relay circuit-breaker was in- 
troduced for the purpose of localizing 
trouble by cutting off the branch circuit 
affected without interfering with continu- 
ity of service through other branches, or 
supplied through the same trunk lines. In 
addition to this, the reversed current cir- 
cuit-breaker was installed at the Buffalo 
end of the line for the purpose of auto- 
matically disconnecting from other cir- 
cuits in that city any one of the overhead 
transmission circuits from Nia- 
gara which might become short- 
circuited. Reversed current cir- 
cuit-breakers, I believe, were 
first used in Hastings, Eng- 
land, where they were connect- 
ed in the circuit between alter- 
nators and bus-bars. Those 
which have been used in con- 
nection with the Niagara plant 
consist essentially of a circuit- 
breaker similar to those used 
for opening circuits under ab- 
normal overloads, excepting 
that the usual tripping coil is 
omitted and g tripping device 
actuated by reversal of cur- 
rent substituted. In one 
type, the tripping device is 
simply a motor, ‘one ele- 
ment of which is energized © 
from and is consequently ap- 
proximately in phase with the bus-bars, 
to which two or more incoming circuits 
are connected, while the other element is 
connected into and is therefore in phase 
with the current traversing the circuit, 
which, under certain conditions, it is in- 
tended to open. In another type, and one 
which is probably more certain in action 
because less affected by the radical dis- 
placement of phases which accompanies 
short-circuits, the elements of a Shallen- 
berger meter are used, the disc normally 
tending to rotate in a given direction, but 
being held by a stop when the current 
through the series element is normal. In 


case of a short-circuit on the line, the 


direction of current through the series 
coil is momentarily reversed, while that 
through the shunt coil, which is connected 
to the bus-bars, though shifted in greater 
or less degree, remains in phase with the 
incoming circuit, which has not been 
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short-circuited; consequently, the disc 
tends to rotate in an opposite direction, 
and, being free to move, revolves through 
a certain angle and closes an auxiliary 
circuit which opens the breaker. In three- 
phase circuits the connections are compli- 
cated, and, owing to the radical displace- 
ment of phases which occurs when lines 
are short-circuited, I regard none of these 
devices as thoroughly reliable, although 
they have sometimes acted satisfactorily. 


X—TRANSMISSION AND DISTRIBUTION. 


In the report of Professor W. C. Unwin, 
secretary of the International Commission, 
which, in January and February, 1891, con- 
sidered no less than twenty-two plans for 
the development of Niagara power, which 
had been submitted in compliance with an 
invitation from the Cataract Construction 
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Fic. 14.—Cross-SEcTION OF BRIDGE CONNECTING POWER-HOUSE 


WITH TRANSFORMER-HOUBE, 


Company, it is stated that: “There were 
two or three points of primary importance 
as to which the commission came to a 
definite expression of opinion.” One of 
these related to the distribution of power 
by electrical conductors, and the language 


of the secretary’s report is as follows: 
On a third point the commission came to 


‘@ conclusion which departed from the view 


taken by any of the competitors. They con- 
sidered that it would be necessary to have 
a tunnel, or subway, in which to place the 
main electrical distributing conductors; in 
such a subway the conductors could be of 
bare copper, placed on insulators. If the 
conductors were so placed in a subway, the 
greatest facility would be afforded for erec- 
tion, for repairs, for inspection and for 
cleansing and there would be the greatest 
security from accident due to lightning or 
rain or snow, or to provide against public 
wanton mischief. These considerations ap- 
pear to the commissioners to be so important 
that they would justify the excessive cost 
involved in the construction of the subways, 
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which, however, would probably not be 
great. 

Beyond doubt, such a subway, if large 
enough to admit of proper spacing of bare 
conductors carrying 20,000-volt currents 
and supported upon porcelain or glass in- 
sulators, would possess the advantages 
pointed out by the commission; but, un- 
fortunately, its cost is so great as to 
be quite prohibitive, unless the power 
transmitted through it is very large in 
amount—e. g., 50,000 kilowatts. However, 
at the outstart the company actually did 
construct a tunnel, or subway, about half 
a mile in length, extending from the 
power-house to a point near the works of 
the Pittsburgh Reduction Company. 

This tunnel was designed by Professor 
Forbes and has been fully described by 
him in his paper of November, 1893. He 
proposed to use bare copper 
conductors supported upon 
porcelain insulators and car- 
rying 20,000 volts for both 
local and long-distance work, 
but the alternators finally 
adopted being wound for 2,200 
volts, the subway has never been 
used as originally expected. 

Quite apart from considera- 
tions of cost, its dimensions 
are too restricted, in my 
opinion, to permit satisfactory 
working with bare conduc- 
tors at any such potential 
as 20,000 volts, but setting 
aside the question of practica- 
bility, its actual cost exceeds 
by not less than $50,000 a mile 
the cost of a pole line such 
as that erected by the com- 
pany last year. At the present 
time, exclusive of the power used tempor- 
arily for lighting the Pan-American Ex- 
position, about 12,000 kilowatts are deliv- 
ered in Buffalo at time of maximum load. 
The cost of a tunnel from the power-house 
to the new terminal-house in Buffalo, a 
distance of 223 miles, would exceed the 
cost of the new pole line by not less than 
$1,200,000 and the increased investment 
required, upon the basis of present busi- 
ness in Buffalo, would approximate $100 
per kilowatt delivered at time of mini- 
mum local. On the basis of 3,000 kilo- 
watts delivered, the difference in cost of 
tunnel and pole line would of course be 
$400 per kilowatt delivered, and since at 
the outstart the company was able to con- 
tract only for some 3,000 kilowatts in Buf- 
falo, the reason why the directors decided 
to use overhead construction instead of a 
subway is sufficiently obvious. It is to be 
noted that the commercial feasibility of 
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a subway for electrical conductors depends 
primarily upon the amount of power 
transmitted. Had it been possible at the 
outstart to contract for the sale of 30,000 
kilowatts in Buffalo, a subway might have 
been commercially feasible, but even then 
to allow not only for proper spacing of 
the cables, but for convenient and safe in- 
spection and maintenance, it should have 
been made considerably larger in section 
than was the case with the comparatively 
short length actually constructed, and this 
of course would have made it still more 
expensive. For local distribution, with 
its branch lines and ramifications, such a 
subway construction is entirely unsuitable. 
In 1893 cables that could be relied upon 
for working under 10,000 volts potential 
could not be procured and the company’s 
decision to adopt an overhead construction 
for transmitting power to Buffalo was the 
only one justified by the state of the art. 
Since that time, manufacturers of cable 
have realized great’ improvement in 
quality and effected radical reduction in 
cost and coincidently with these changes 
the sale of power in Buffalo has steadily 
increased. It is expected, therefore, that 
the day will come when underground 
cables will be employed for this transmis- 
sion. 

The Local Distributing System—With 
the details of the early evolution of the 
local system of distribution used by the 
company I am not familiar. In March, 
1897, power was supplied to local tenants, 
whose works for the most part were located 
upon the land of the Power company, in 
amounts approximately as follows: 

The Pittsburgh Reduction 


Cür Shes tiesh sane eeeuass 3,195 E.H.P. 
The Carborundum Co...... 1,000 E.H.P. 
Acetylene Light, Heat and 

Power Co........... RTE 1,000 E.H.P. 
Niagara Electro-Chemical 

CO aereu d aaan 400 E.H.P. 


Buffalo & Niagara Falls 
Electric Light and Power 


D a E E A E EE E 500 E.H.P. 
Buffalo & Niagara Falls 

Electric Railway......... 300 E.H.P. 
Niagara Falls & Suspension 

Bridge Railway Co....... 250 E.H.P. 
The Niagara Falls Water 

Works Co............0006: 45 B.H.P. 
Hygeia Ice and Refrigerat- 

Ine COS eo ieiccires Riu awe 40 E.H.P. 
The Cataract Power and Con- . 

duit “CO in teh cintewe eee eee 1,000 E.H.P. 


The power used by the railways was de- 
livered in the form of direct current at 
ahout 570 volts, three 500-horse-power 
rotary converters with step-down trans- 
formers having been installed inside the 
power-house for this purpose. With this 
exception, the entire output of the plant 
was conveyed through single-conductor 
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cables of 1,000,000 c.m. section from the 
bus-bars of “switchboard No. 1” through 
the subway and bridge connecting the 
power-house with the transformer-house. 
A cross-section of the bridge is shown in 
Fig. 14. | 

In the transformer-house, those cables 
used for the long-distance service were con- 
nected to the step-up transformers while 
beyond the transformer-house power was 
conveyed to local tenants through single- 
conductor lead-covered cables, the ma- 
jority of which were of the section above 
mentioned. 


O55 3. OO 00, 
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There was no provision in the way of 
conduits for the cables which extended 
from the manhole at the end of the tun- 
nel to the works of the Mathieson Alkali 
Company, the Niagara Electro-Chemical 
Company and the Niagara Electric Con- 
struction Company. The cables leading 
to these works had simply been laid upon 
the top of the ground and extended across 
the fields to the several establishments 
supplied with power. 

Naturally these cables, although not 
extending outside the limits of the com- 
pany’s property, were subjected from time 
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Fig. 15.—SEcrTIoN oF ForBEs SUBWAY. 


From the transformer-house to a man- 
hole near the works of the Pittsburgh Re- 
duction Company these cables were car- 
ried through the subway tunnel, to which 
I have referred. 

Iron brackets had been erected on each 
side of the tunnel at intervals of five feet 
and upon these a majority of the lead- 
covered cables were supported, although 
some of them had been simply drawn into 
the tunnel and rested upon the floor. A 
cross-section as shown in Fig. 15. 


to time to mechanical damage by reason 
of carelessness and malicious mischief, and 
the local service was considerably inter- 
fered with. The work of reconstructing 
and extending the local distributing sys- 
tem was therefore taken up and pushed 
to a conclusion, the system now used, ex- 
cept the subway, being second to none. 
As evidence of this, it may be mentioned 
that for the last two years interruptions 
of the local service, even momentary in 
duration, have been extremely rare. A 
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brief description of the steps taken to 
effect this result may be interesting. 

Pending the completion of proper con- 
duits, these cables beyond the end of the 
tunnel were placed temporarily in wood 
boxes for mechanical protection, and fol- 
lowing this tile conduits were constructed. 

For the double purpose of effecting re- 
moval from these boxes of the cables in 
use without interruption of service to the 
tenants and providing an alternative set 
of cables to the works of each tenant to 
be promptly substituted for the usual 
working cables in case of breakdown, the 
company put down four 1,000,000 c.m. 
spare cables, making connections from 
these to the works of each of the tenant 
companies, which could be reached thus 
without prohibitive expense. In the works 
of each tenant company to which this re- 
lay cable was extended four two-way, 
double-blade, single-pole switches, suit- 
ably mounted, were installed, the spare 
cable being connected to one set of ter- 
minals, while the cable ordinarily used 
by the tenants was connected to the other 
set of terminals. The leads from these 
switches to the electrical apparatus of the 
tenant company were connected to the 
middle points of the two-way switches. 

The double-blade switches were so con- 
structed as to permit either of the two 
blades to be independently transferred 
from one contact to the other, thus mak- 
ing it possible to supply the tenant 
from the cable ordinarily used from 
the spare cable or from both at the same 
time. This arrangement is now in use, 
and is very effective. For purposes of 
testing or for transfer from one cable to 
the other in time of emergency, and for 
testing purposes the switches are most 
useful. 

From the end of the cable tunnel, a thir- 
ty-six-duct conduit was put down extending 
to a manhole on Adams avenue, immediate- 
ly north of the works of the Mathieson Al- 
kali Company. Section of this conduit is 
square, the three-inch tile ducts being 
laid in six horizontal rows, each compris- 
ing six ducts. It is laid upon four inches 
of concrete and protected on the sides by 
two inches and on the top by about three 
inches of concrete. 

During the summer of 1899 it became 
necessary to provide conduits and cables 
to connect the power-house with the new 
works of the Union Carbide Company, 
which are located on the land of the Pow- 
er company, at a distance of about two 
and one-quarter miles from the power- 
house, and it was decided to put down a 
trunk conduit having a number of ducts 
sufficient to provide not only for the Car- 
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bide company, including its contemplated 
extensions, but also for other tenants who 
in future may locate in the same vicinity. 
For the Carbide company immediate 
provision was to be made to the extent 
of 15,000 horse-power with necessary spare 
cable. 

The use of power bv the Carbide com- 
pany, and by the majority of the tenants 
of the Power company, does not vary from 
hour to hour between wide limits, as is 
usual in lighting or railway service, but 
remains almost constant. This fact, in 
connection with the very large amount of 
power for which provision had to be made, 
led to careful consideration of the subject 
of heat in the conduits and its probable 
effect upon the cables. Prior to this, my 
attention had never been particularly di- 
rected to the question of heat in conduits, 
but upon consideration it was at once obvi- 
ous that the usual construction of a con- 
duit comprising a considerable number 
of ducts is admirably adapted to prevent 
the dissipation of heat caused by the cur- 
rents traversing the cables. 

yi ges cen 
A New Ferry Steamboat for the 
Intercolonial Railway. 


A new ferry steamboat to be used in 
the Strait of Canso has been built by the 
Sir William Armstrong, Whitworth & 
Company, Limited, at Walker shipyard, 
Newcastle-on-Tyne, for the Intercolonial 
Railway, of Canada. She has been named 
the Scotia and is a double-screw boat, 
built on special lines, one screw at each 
end. She is 282 feet in length, 48 feet in 
width and 17 feet in depth. Her draft 
is about 12 feet, and she is capable of 
carrying nine passenger cars at one time, 
or 18 freight cars, at a speed of 12 miles 
an hour. She has triple-expansion en- 
gines—cylinders, 1714 by 28 by 45—27- 
inch stroke; four horizontal boilers, carry- 
ing 160 pounds of steam, with a smoke- 
stack to each boiler, and her engine capac- 
ity is 2,000 horse-power. The engines 
were built by the Wallsend Shipping and 
Engineering Company, Limited, Wells- 
end-on-Tyne. The gross tonnage of the 
steamer is 1,461.20 tons, and her regis- 
tered tonnage 324.26. The Scotia was 
built for summer and winter service as a 
car ferry, and has a specially strong frame 
at the water line to enable her to battle 
with the ice in the winter season. She is 
fitted up with electric lights throughout 
and a searchlight. 

ee.” pab ae 


The Trans-African Telegraph. 
The report recently issued by the Brit- 
ish South African Company contains 
much of interest to engineers, says En- 
gineering. The work being done on the 
transcontinental line appeals in a special 
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degree to the imagination. The adven- 
turous servants of the company had, at the 
date of the report, carried the line up to 
the southern shore of Lake Tanganyka, 
and thence into German territory; the 
total length erected during the year being 
325 miles. At the end of the previous 
season the line had reached Karonga, near 
the northern extremity of Lake Nyassa. 
From this point to Lake Tanganyka is a 
distance of nearly 200 miles, in the course 
of which a “divide” has to be crossed. For 
the first 40 miles the road is quite im- 
practicable for wheeled traffic, and all 
transport had to be effected by carriers. 
Smallpox broke out among these and they 
deserted in thousands. Further on the 
road proved easier, but required to be 
almost entirely remade, and many drifts 
had to be constructed across the rocky 
beds of streams. Some trouble has been 
experienced in maintaining certain sec- 
tions of the line previously completed. 
The 67-mile section from Chiromo to 
Chikwawa passes through a large marsh 
in which the vegetation grows to such a 
height during the wet season as to top 
the wire, thus causing great loss by leak- 
age. The natives can not be persuaded 
to cut down the grass and trees, as the 
place swarms with crocodiles. In the next 
section the line passes through a thick for- 
est, and as no proper clearance was made 
at the outset, constant watchfulness on the 
part of the patrols has been necessary to 
prevent serious interruption from falling 
trees. In the section from Zomba to Fort 
Johnson the elephants caused an inter- 
ruption by breaking off poles. In the 
sections immediately following, the line 
passes through marshes and forests. Some 
of the trees met with were enormous, one 
specimen measuring over 100 feet in cir- 
cumference. This district is stated to be 
most unhealthy in the rainy season, and 
it is difficult then to repair faults, as most 
of the track is under water. In the rough 
country following these belts of marsh 
and forest the line has had to be carried 
over numerous gorges and ravines in spans 
of from 200 to 300 feet. These ravines 
are impassable to linesmen in the rainy 
season, but plant is now being provided to 
cope with this difficulty. 
— 
It is said that experiments with the 
Delany telegraph system will be carried 
on by the Pennsylvania Railroad. With 
this system, which was described in the 
ELECTRICAL Review of September 28, 
1901, it is possible to transmit 8,000 words 
a minute, while a commercial rate of 
2,000 words a minute is said to be possible 
with a single copper wire. With this sys- 
tem perforated tape is used, the characters 
being recorded electrolytically on tape 
which has been chemically prepared. 
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REGULATING DEVICES FOR SERIES 
ALTERNATING CURRENT CIRCUITS.* 


BY J. HENRY HALLBERG. 


The adaptability of the series alter- 
nating-current arc lamp, for street and 


Fic. 1.—SERIES ALTERNATING-CURRENT EN- 
CLOSED Arc LAMP SysTemM, SHOWING HAND- 
OPERATED STARTING COIL. 


commercial lighting, is now generally ad- 
mitted, and the subject has already been 
so ably discussed that it will be unneces- 
sary for us to, more than in a general 
way, consider the qualities of the alter- 
nating-current enclosed arc as compared 
with other sources of illumination. 

The writer will, therefore, devote this 
paper to a general description of regu- 
lating apparatus and enclosed arc lamps 
for series alternating-current circuits, 
and a practical description in detail of 
the series alternating-current enclosed 
arc system, using the reactive coil and 
shunt-wound arc lamp. | 

There are at the present time in prac- 
tical use three different methods of con- 
trol for series alternating-current en- 
closed arc lamps; so distinct as to con- 
stitute types. 

METHOD NO. 1. 

A system employing a differentially 
wound arc lamp, equipped with an auto- 
matic cutout and hand-switch, which cut 
in or out an arc-equalizing impedance 
coil. 

A number of these lamps may be con- 
nected in series directly across a constant- 
potential alternating-current circuit, pro- 
vided the potential required by the lamps 


is about the same as the potential on the 
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constant-potential circuit. This system is 
shown in Fig. 1. This method of operating 
arc lamps in series and the general design 
of the lamp is practically the same as when 
lamps are operated in series on a con- 
stant-potential, direct-current circuit, 
such as a 500-volt power circuit, for in- 
stance, the onlv difference in the lamps 
being that the cores and coils are de- 
signed for alternating current and in 
place of a dead resistance a reactive coil 
is cut into the circuit when the lamp is 
cut out by the hand-switch, or if it should 
cut itself out automatically. It will he 
readily seen that such a system does not 
allow for increase or decrease in the num- 
ber of lamps on the circuit, and also that 
in case of a double ground, or short-cir- 
cuit, the fuses will blow and all the 
lamps will go out. 


PLATE 2 


A C.. Ce Giacuit 


E P TRANSFORMER 
-SIEP UP OR STEP DOWN 


TRANSFORMER 
JAS DINGS Witt i 
REGULATOR nly S 
1S OPERATED : 


Fie. 2.—MODIFICATION .OF SYSTEM SHOWN IN 
Fia. 1 


If the carbons should slip through the 
clutches when the lamps are burning the 
current will increase on the circuit, and 
the fuses may blow or the remaining 
lamps will draw long arcs of abnormal 
potential causing the shunt coils to burn 
out. This method of operation can hardly 
be considered practical when more than 
twelve lamps are operated in series on a 
constant-potential alternating-current cir- 
cuit. 

On account of the absence of a regu- 
lating device in series with the lamps it 


becomes necessary to employ very large 


solenoids and cores in this type of lamp, 
therefore the efficiency and power-factor 
are lowered to a considerable extent. A 
lamp of this type is very heavv. weighing 
from forty to fifty pounds complete. It 
is necessary to use a hand-operated start- 


639 


ing coil with this system, as shown in 
Fig. 1. °A modification of this system is 
shown in Fig. 2. 

In this case a constant-potential trans- 
former, with taps on its secondary 
coil giving various potentials, is con- 
nected to the circuit through the medium 
of a regulator head, which is operated by 
hand. A number of relays not shown in 
the sketch are introduced in the circuit 
causing the regulator head to operate by 
the power of a spring or weight, in case 
a short-circuit on the line should occur. 
In addition to the regulator head already 
mentioned there is used a special starting 
device which prevents the lamps from 
chattering when they are being started. 

The delicacy and complications of this 
system, in „addition to its poor regulating 
qualities and comparatively low efficiency 
(which will not exceed eighty-five per 
cent under normal conditions), will limit 
the use of this type of system to smaller 
circuits and plants where the efficiency 
and regulation are not regarded as im- 
portant factors. The above systems do 
not compensate for change in line volt- 
age, therefore the current on the sec- 
ondary circuit will fluctuate if the line 
voltage rises or falls. 


METHOD NO. 2—THE CONSTANT-OURRENT 
TRANSFORMER SYSTEM. 


There are two classes of this type of 


apparatus in operation at the present 


time. 


Fie. 8.—Fvoatine Cor AUTOMATIC CONSTANT- 
CURRENT TRANSFORMER. Fic. 4.—Lamp 
AND DIAGRAM OF CONNECTIONS. 


Class No. 1 is the floating coil auto- 
matic constant-current transformer which 
is illustrated in its simplest form in 
Fig. 3. This apparatus automatically 
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changes the ratio of transformation by 
repulsion between the primary ‘and sec- 
ondary coils, always giving the required 
potential to the lamp circuit at a constant 
current. The current strength in the sec- 
ondary and the pressure on the primary 
circuit govern the repulsion between the 
coils. 

The illustration shows how the sec- 
cndary coil, which is attached to a lever 
and a counterweight, can move up and 
down in the magnetic field, and the cur- 
rent strength required to repel the sec- 
ondary coil may be adjusted, at will, with- 
in certain limits by changing the coun- 
terweight. This method of regulation 
compensates for increase or decrease in 
both number of lamps and line voltage. 

On account of the 
inherent current 
regulation of this 
type of apparatus 
being limited at 
full load, it is nec- 
essary to use differ- 
entially wound arc 
lamps in connec- 
tion with the same, 
as the regulation of 
this sytem depends 
to a large extent 
upon the impedance 
of the series-wound 
lamp ccils intro- 
duced in series with 
the arc lamp cir- 
cuits. This type of 
lamp is shown in 
Fig. 4. The fact is, 
a series of shunt 
lamps would not 
operate at all satis- 
factorily on a ful- 
ly loaded constant-current transformer 
of the type illustrated without the intro- 
duction of a sufficient amount of ohmic 
resistance or impedance in series with the 
lamp circuit. The solenoids in a differen- 
tially wound are lamp operating on the 
secondary of a constant-current trans- 
former as described can be smaller than 
those used in lamps operating in multiple 
series across a constant-potential al- 
ternating-current circuit without a regu- 
lator, and the lamp does not require 
an arc-eaqualizing reactive coil. The 
efficiency of a lamp, suitable for opera- 
tion on this transformer, with good regu- 
lation, will be about ninety per cent when 
warm. The efficiency of a 100-light 
(about sixty kilowatts) constant-current 
transformer of the type mentioned is 
stated to be ninety-six per cent maximum 


POTENTIAL 


Fie. 5.—D1aGRAM OF AUTOMATIC CONSTANT- 


TRANSFORMER FOR 
Proper POTENTIAL TO LaMP CIRCUIT. 
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when operating with very low temperature 
rise. 

From the foregoing explanation and fig- 
ures it will be seen that the maximum 
efficiency of a 100-light circuit of this 
tvpe should be about eighty-six per cent. 
The power-factor of this system will vary 
within a wide range, depending on the 
primary voltage, number of lamps burn- 
ing, length of arcs, style and quality of 
earbons and frequency. The writer has 
been informed that actual tests have been 
made on this system where a power-factor 
of seventy-five per cent at full load has 
been obtained under favorable conditions. 

This system is not practical when the 
transformer carries less than three-quar- 
ter load, as the power-factor falls rapidly 
below that point. 
Therefore the bene- 
fit of this system is 
limited to circuits 
carrying practically 
full load at all times. 

Class No. 2 com- 
prises an automatic 
constant-potential 
transformer pro- 
vided with means 
whereby change of 
current strength on 
secondury circuit 
automatically cuts 
in or out turns on 
the secondary coil 
of the transformer, 
thereby changing 
the ratio of trans- 
formation giving the 
proper potential to 
the lamp circuit at a 
constant current. 
Fig. 5 shows a aia- 
grammatical sketch of this system. The 
differentially wound are lamp having 
about ninety per cent efficiency, as shown 
in Fig. 4, must be used in connection with 
this type of transformer. The efficiency 
of a 100-light (sixty kilowatts) automatic 
transformer of this kind is very high, 
being about ninety-seven and five-tenths 
per cent. 

This style of automatic transformer 
maintains practically constant power-fac- 
tor and current on the system, under all 
conditions of load. The efficiency of a 
fifty to one-hundred-light circuit operat- 
ing under normal conditions will be about 
eighty-seven and five-tenths per cent. 
METHOD NO. 3—THE AUTOMATIC REACTIVE 

COIL SYSTEM. 

We are now about to consider a series 

alternating-current enclosed are lighting 
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system, which has been in practical op- 
eration during the past two or three years. 

Actual tests and demonstrations have 
proven this system to be exceedingly sim- 


PLATE-5. 


ee Ne el 
Fic. 6.—AUTOMATIC REACTIVE CorL SYSTEM. 


ple, efficient, safe and close regulating. 
The system is illustrated in ite simplest 
form in Fig. 6. : 

You will remember that all of the sys- 
tems to which the writer has already 
called your attention must necessarily 
have differentially wound arc lamps on 
their circuits. The illustration, Fig. 6, 


Fie. 7.— G. I.” Auromatic REGULATOR. 


shows the application of the shunt-wound 
arc lamp. The advantages of a series al- 
ternating-current lighting system, Oper- 
ating shunt-wound lamps, may be briefly 
summed up as follows: 
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Its efficiency is the highest. 

Its power-factor is the highest obtain- 
able, without the use of condensers. 

Its regulation is perfect under normal 
conditions. 

The regulating devices and arc lamps 
are very simple in design, therefore ex- 
ceedingly reliable and easy to operate. 

The number of watts on the lamp cir- 
cuit can be changed at will, while the sys- 
tem is operating, by means of the regu- 
lator, without changing adjustment or 
voltage of the arc lamps. 

The automatic reactive coil will keep 
the current constant on the lamp circuit 
under all conditions of load from short- 
circuit to full load. 

The regulator will also compensate for 
a reasonable fluctuation in the primary 
voltage and frequency. 

In a paper entitled “Series Enclosed 
Alternating Arc Lighting for Street 
Lighting,” read by William Lispenard 
Robb, of Hartford, Ct., before the 
National Electric Light Association at its 
twenty-third annual convention, held at 
Chicago, Ill., in 1900, Mr. Robb quotes: 

“It is to be hoped that a shunt lamp will 
be made that will do the work equally sat- 
isfactorily, although it seems extremely 
doubtful if a shunt lamp can be made to 
work on series circuits as satisfactorily 
as a differential lamp.” “The use of the 
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Ge- “G.I” SERIES A.C. ENCLOSED ARC LAMP. 


Fie. 8.—“G. I.” SERIES ALTERNATING - CUR- 
RENT ENCLOSED ARC LAMP. 


shunt lamp would mean a very material 
increase in the power-factor of the alter- 
nating series arc lighting systems.” 

The above statement is undoubtedly 
very much in favor of the shunt-wound 
arc lamp for series alternating circuits. 

The automatic reactive coil system for 


ELECTRICAL REVIEW 


series alternating-current lighting has re- 
ceived very little attention from the ma- 
jority of central station managers up to 
within a short time, and it has been un- 
justly criticised by many ever since it 
was put on the market. 

There appeared in the July, 1901, issue 
of the American Electrician a paper en- 
titled “Arc Lighting at the Beginning of 
the Twentieth Century,” which practi- 
cally condemns the automatic reactive 
coil as used either directly on alternating- 
current constant-potential circuit, or in 
connection with conptant polis trans- 


formers. 
In the same issue of the American Elec- 


trician appears a strong defence of the 
automatic reactive coil system, pointing 
out its many advantages, written by the 
editor. 

Having demonstrated that the shunt- 
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Fic. 9.—Twenty-Fivz SERIES Arc LAMPS 
CONNECTED TO A  CONSTANT-POTENTIAL 
ALTERNATING-CURRENT CIRCUIT. Fia. 10.— 
CONSTANT-POTENTIAL TRANSFORMER CoN- 
NECTIONS. 

wound alternating-current series arc 

lamp, if properly designed, and automat- 

ic reactive coil are the most suitable for 
series alternating-current lighting, the 
writer will at once proceed to describe the 

construction and operation of the “G. I.” 

regulating devices and arc lamps for series 

alternating-current circuits. 
The “G. I.” automatic regulator, or re- 

active coil, 1s illustrated in Fig. 7. 


The regulator consists of two reactance ~ 


coils mounted in a substantial metal 
frame, suspended on four spiral springs 
from a two-inch thick polished blue Ver- 
mont marble top. The marble top is sup- 
ported on an iron frame which is secured 
to a two-inch thick polished blue Ver- 
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mont marble base. A laminated iron core 
of either the “U” or “W” type is sus- 
pended under the reactive coils in such a 
way that it can play up and down in the 
magnetic field of the coils. At the lower 
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Figs. 11 AND 12.—DIAGRAMS OF CONNECTIONS 
FOR FIFTY AND ONE-HUNDRED-LIGHT CIRCUITS. 


end of the core is attached a metal strip 
which is fastened to the upper end of the 
arc on the lever which carries the adjusta- 
ble counterweight. Below the core, and 
fastened to it, is a large air dash-pot 
which absolutely prevents “pumping” of 
the system and aids the starting of the 
lamps. Suitable binding-posts are 
mounted on the marble top, allowing the 
regular coils to be connected in series 
with the lamp circuit. 

When the system is not operating only 
a small portion of the legs of the lami- 
nated iron core is surrounded by the 
windings of the reactive coils. 

If the outside line is short-circuited, 
and current turned on, the core is im- 
mediately drawn into the coils which then 
react against the line potential, and keep 
the current constant at the value for 
which the regulator is adjusted to oper- 
ate. When the short-circuit is removed 
the current on the circuit will fall, al- 
lowing the core to drop down. This will 
decrease the reactance of the regulator, 
and sufficient of the line potential is al- 
lowed on the lamp circuit to start and 
operate the lamps. 

If one or more of the lamps should be 
switched off, or cut out, the resistance of 
the lamp circuit will decrease, and its 
current will increase. This causes the 
regulator coils to attract the core, which, 
when entering the coils, further increases 
the reactance of the regulator and the 
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current will again be brought to its given 
value. 

From the above suggestions and ex- 
planations it will be seen that the current 
on the circuit is inclined to vary with the 
changes of load on the lamp circuit, but 
on account of the regulator coils being in 
series with the circuit of lamps and 
the core moving up and down with the 
slightest change of current, the automatic- 
ally changing reactance of the regulator 
coils will always give the proper voltage 
and current to the lamps, no matter how 
many may be burning, as long as the 
voltage at the terminals of the constant- 
potential alternating-current circuit fur- 
nishes not less that eighty volts per lamp. 

It will be observed, and should be re- 
membered, that the “G. I.” alternating- 
current regulator has no moving wires 
or coils, therefore all trouble due to 
broken leads and loose connections is ob- 
viated. 

The efficiency of a fifty-light “G. I.” 
regulator is 98.8 per cent. 

Current regulation from no load to full 
load is within 0.2 ampere. 

Floor space, twenty-four by seventeen 
inches. 

Maximum height, forty-two inches. 

Total weight, about 450 pounds. 

the “G. I.” series alternating-current 
enclosed arc lamp is illustrated in Fig. 8. 
The lamp operates on the shunt principle, 
and is provided with an automatic cutout 
and a substantial hand switch. A feed 
lever is provided, which carries on one end 
a lead weight; on the other, a U-shaped 
laminated iron core is attached. Two 
shunt coils connected across the arc sur- 
round the legs of the U-core. 

The clutch is of the split-ring type, 
and is supported from both sides, causing 
the carbon to be lifted centrally without 
undue friction. Particular attention is 
called to this feature of the clutch, as it 
is one of the utmost importance to elimi- 
nate all friction in the operating parts of 
the series alternating-current arc lamp. 
There are absolutely no windings in series 
with the arc. 

The arc voltage is the same as at the 
hangers and the only loss in the lamp, 
when operating, is due to the power con- 
sumed by the shunt-wound feeding coils. 
These coils consume about from ten to 
twelve apparent watts or from five to six 
actual watts. : 

The efficiency of the lamp is 98.6 per 
cent; voltage of lamp, 70 to 72; voltage at 
which lamp feeds, 75; life of one 91% 
by 12-inch cored carbon, 80 to 90 hours; 
power-factor of lamp, 88 to 91, and 
weight of lamp, complete, with outer 
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globe, solid copper shell and reflector, 28 
pounds. 


The operation of the lamp is as follows: 
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Fias. 18 AND 14.—ANOTHER DIAGRAM OF 
CONNECTIONS FOR FIFTY AND ONE-HUNDRED- 
LıGaT CIRCUITS. 

When no current is passing through the 
lamp, the counterweight, acting through 
the clutch, separates the carbons. When 
a current is passed through the circuit 
carrying one or more of these lamps, its 
path is through the shunt magnets, which, 
as shown in the diagram, are connected 
around the arc. -The shunt magnets at- 
tract their armature, which, acting 
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Fie. 15.—“ G. I.” System For COMMERCIAL 
LIGHTING, MAINTAINING PRACTICALLY Con- 
STANT PoWER-Factor aT ALL LOAps. 

through the clutch, allows the carbon to 

feed and be brought together, and thus 
shunt-circuits the shunt magnets, the 
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counterweight being at this moment unre- 
sisted by the pull of the shunt magnets, 
then strikes the arc, and the arc is main- 
tained practically constant by the varying 
action of the shunt magnets acting against 
the counterweight. 

Should the upper carbon stick for any 
reason and not be fed downward when 
the clutch acts, the resistance of the are 
will increase and more current sent 
through the shunt magnets, which attract 
their armature and lift the counterweight 
until the spring cutout contact above the 
counterweight is brought in contact with 
the stationary cutout contact mounted on 
the cutout coil. 

This action, it will be seen by reference 
to the diagram, shunts the current around 
the lamp, through the cutout coil, ex- 
tinguishes the are and holds the lamp 
automatically cutout until the carbons are 
again brought together or the switch is 
operated. 

The shunt lamp shown in Fig. 8 can 
also be used as a differential lamp, in 
which case the counterweight is omitted, 
and two series-wound solenoids, with their 
U-core, are connected in the circuit for 
drawing the arc. On account of the close 
regulating qualities of the automatic re- 


active coil, when constructed with open — 


magnetic circuit, the series-wound sole- 
noids and U-core can be very small, hence 
the efficiency of this lamp operating on 
the differential principle is about ninety- 
four per cent. The writer believes that 
the only advantage of a series alternating- 
current differential over a properly de- 
signed and constructed shunt lamp is that 
there is no flush of current at starting. 
Therefore, if incandescent lamps are oper- 
ating on the same circuit, they will not 
be subjected to an abnormal rise in cur- 
rent when the arc lamps are started. 

Having thus described the construction 
and operation of the “G. I.” regulator, 
and series enclosed are lamp, the writer 
will show on plates Nos. 8, 9, 10 and 11 
a number of combinations of transform- 
ers, regulators, lightning arresters and arc 
lamps. 

In Fig. 9 is shown twenty-five series 
arc lamps connected through the regu- 
lator and switch panel directly to the 
mains of a constant-potential alternating- 
current circuit. 

This method of operating the series al- 
ternating-current are system directly from 
the mains of the constant-potential gen- 
erators may be considered good practice 
when the series circuits are thoroughly 
well insulated. 

When the arc lamps are connected, as 
shown in Fig. 9, the cost of the system 
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is reduced to a considerable extent, on 
account of the constant-potential trans- 
former not being necessary. It will also 
be observed that the efficiency is materially 
increased by omitting the use of constant- 
potential transformers. 

Fig. 10 on the same plate illustrates 
how the constant-potential transformers 
are connected to the circuit. When the 
voltage of the constant-potential alter- 
nating-current circuit is too low or too 
high for the arc circuit it is of course nec- 
essary to use a step-up or step-down con- 
stant-potential transformer, which, in 
that case, also serves the purpose of insu- 
lating the alternating-current circuit 
from the multiple system. 

Plates Nos. 9 and 10 illustrate the 
connections for fifty and one-hundred- 
light circuits. There is also given the 
efficiencies and power-factors of the vari- 
ous combinations. 

When it is necessary to operate a series 
alternating-current circuit for commer- 
cial lighting, where the number of lamps 
are liable to change from quarter load up 
to full load during the different periods of 
the year, a system as shown on plate 11 1s 
recommended. 

The plugboard`is connected with the 
loops of the constant-potential trans- 
former and to the circuit in such a way 
that the voltage on the lamp circuit can 
be adjusted for the number of lamps con- 
nected, thereby maintaining a practically 
constant power-factor at all loads. 

In addition to the methods of operating 
alternating-current lamps in series on 
constant-potential circuits already men- 
tioned in this paper, experimenting is 
now being conducted on series alter- 
nating-current arc light systems operated 
in connection with reactive coils and con- 
densers. 

Before concluding this paper it may be 
of interest to consider the following tables, 
made for ready reference, which are in- 
tended to show how great a saving can be 
made in both cost of installation and 
operating expenses of series alternating- 
current enclosed arc lamps by using the 
reactance coil and shunt-wound are lamps 
in place of the other systems described 
and illustrated on plates 1, 2 and 3, all of 
which have to use differentially wound 
lamps, introducing a loss of from seven- 
teen to thirty watts per lamp in the series 
lamp coils. 

Taking the average loss in the series 
coils of each differentially wound lamp at 
twenty watts and the cost of power at 
three and one-half cents per kilowatt-hour 
delivered at the arc lamps, we have the 
following saving by using the shunt- 
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wound arc lamp, applied as shown on 

plates 5, 7, 9, 10 and 11. 

TABLE SHOWING SAVINGS EFFECTED BY 
USING SHUNT-WOUND ARC LAMPS FOR 
SERIES ALTERNATING LIGHTING 8YS- 
TEMS IN PLACE OF DIFFERENTIALLY 
WOUND ARO LAMPS. 


PLATE NO. 12. 
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ELECTRIC ORNAMENTATION OF A 
PARK BRIDGE. 


BY H. G. TYRRELL, C. E. 
The accompanying photograph illus- 
trates the electric lighting of a park 
bridge recently built at Madison, N. J. 


It serves the double purpose of a foot- 
bridge and a park ornament. 


Number of Saving of Cost of 
„Lamps. Boerne of Saving of En- Saving, of Gen- Saving of Line | aranst pte Ae g bower 
) Watts er y. ne Ca ty. | erator Capacity. a ity. x : v r 
Each. p $ i PARAE ves Capacity. Hour, 
50° 1.85 H. P 1 35 H. P 1 Kw 1 Kw 1 Kw $0.8 
100 27 “ 2.7 2 2 ‘ 2° 7 
200 5.4% 5.4 4 qc | 4 14 
300 8.1 ° 8.1 6 ' 6 * 6 * 21 
400 10.8 10.8 “ 8 gs * | 8" .28 
800 13.5 “ 13.5 t 10 ' 10 * | 10° ** .35 
Guo 16.2 “ 16.3 ` 12 “ 12 °** Ros .42 
700 18.9 ‘* 18.9 à 14 “ 14 “ l4 ' .49 
800 21.6 * 21.6 ‘ 16 °° 16 ' 16 .66 
900 24.8 °° 24.3 ‘ 18 * 18 * 18 ‘ . 63 
1,000 27 se 27 si 20 20 " x0 .40 
2,000 54 “ 54 ‘ 40 ‘ 40 “ 40 ' 1.40 
3 000 81 81 60 " 60 ' 2.10 
4,000 108 s 108 80 80 ‘ 80 ‘* z 80 
5,000 185 135 100 100 ‘ 100 ' 3.50 


——— 


table does not take in account any savings 
but those due to the use of shunt lamps. 


It should be understood that the above 


The eight electric lamps, four at each 
end, mounted on the top of ornamental 
standards serve to add grace and promi- 


ELECTRIC LIGHTING ON A PARK BRIDGE. 


There are other savings due to the use of 
the high-efficiency reactive coils and con- 
stant-potential transformers in place of 
special constant-current transformers of 
lower efficiency. 

Local conditions will cause these addi- 
tional figures to vary, therefore they have 
not been put in the general table. The 
savings due to the use of the reactive coils 
are particularly high, varying from two 
to three per cent, where it is practicable 
to operate directly across the constant-po- 
tential mains without the use of a con- 
stant-potential transformer between the 
mains and the arc circuits. 

In this latter case the first cost is also 
materially decreased on account of the 
constant-potential transformers not being 


necessary. 
< 


Professor George J. Brush, who was 
formerly director of the Sheffield Scien- 
tific School of Yale University, was pre- 
sented with a loving cup by some of the 
former graduates at the recent bicenten- 
nial exercises. 


nence to the bridge, both by day and night. 
It spans two lines of railway where they 
cross the park in a deep cutting. The cen- 
tre part of the bridge is a steel plate girder 
built in the form of an arch. It has a 
clear span of fifty feet and a width of ten 
feet. The two girders are connected at 
the bottom with light beams, and be- 
tween these corrugated curved iron sheets 
are laid. The girders are held in a verti- 
cal position by gusset plates riveted to 
stiffeners on the web, and fastened to the 
floor beams. 

Beneath the floor beams are cross-braces 
in the plane of the bottom chord, and at 
each end there is a vertical cross-frame. 
The girders are capped with heavy cast- 
iron hand-rails. 

The abutments are built of ornamental 
stonework, and on top of the stone posts 
are set the electric lamps. 

The whole structure is surrounded with 
plants and shrubs, and presents altogether 
a pleasing appearance. 
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Book Reviews 


“Outlines of Electrochemistry.” By Harry 
C. Jones, Associate Professor of Physical 
Chemistry in the Johns Hopkins University. 


Cloth. 7 by 10 inches. 113 pages. Num- 
erous illustrations. The Electrical Review 
Publishing Company. New York. Fur- 


nished by the ELecrRIcaL Review at $1.50. 


Professor Jones has produced, in this 
small volume, a work of high value. Elec- 
trochemistry has grown so rapidly that 
many engineers, familiar with the dynam- 
ical applications of electricity, have not 
found the opportunity to familiarize 
themselves with the newer development. 
As there is no other department of elec- 
trical engineering so rapidly growing as is 
the application of the electric current in 
chemical reactions, interest in the sub- 
ject has increased greatly and a demand 
has been felt for a book ihat would intro- 
duce the intelligent reader to the subject 
in the easiest and most practical way. To 
meet this demand, Professor Jones pre- 
pared a series of papers which were pub- 
lished in the ELEcTRIcAL Review under 
the title “Selected Chapters in Electro- 
chemistry,” and which, with an introduc- 
tion and numerous additicns and emenda- 
tions, form the subject-matter of the pres- 
ent volume. Beginning with a chapter on 
osmotic pressure, the foundation work of 
the earlier investigators in electrochemistry 
is described, and in a second chapter the 
theory of electrolytic dissociation is set 
forth. Applications of this theory, elec- 
trolysis, the velocity of ions, conductivity 
of solutions and the calculation of the 
electro-motive force of elements are the re- 
maining subjects. Dr. Jones unites with 
a logical and forceful presentation such 
unusual felicity of style as to make his 
book as interesting as it is valuable. 

“Handbook for the Electrical Laboratory 
and Testing Room,” Vol. I. By J. A. Flem- 
ing. 5% by 9 inches. Cloth. 530 pages. 
213 illustrations. London. 


rublishing Company. Supplied by the 
ELECTRICAL REVIEW at $5.00. 


Dr. Fleming, in producing this elabo- 
rate work, has undertaken to deal with the 
subject with a view to the requirements 
of electrical engineers rather than those 
of physicists. The present treatise is 
divided into chapters, each dealing with 
one particular class of measurements, and 
containing probably the fullest and most 
complete information on the subject of each 
that has yet appeared in any language. The 
present volume contains five chapters de- 
voted, respectively, to the equipment of 
testing rooms, measurement of resistance, 
measurement of current, measurement of 
electro-motive force and measurement of 
electric power. In the second and forth- 
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coming volume such subjects as capacity, 
inductance, electric quantity and energy, 
battery and meter testing, magnetic test- 
ing, photometric work and the design of 
dynamos, motors and transformers will 
be taken up. The work is a practical 
handbook, ihe brief mathematical dis- 
cussions which are introduced having been 
put in small type and so arranged that 
they may be omitted by the reader who is 
not looking for the most complete infor- 
mation as to methods. The book is one 
that should find use in the testing rooms 
of factories and supply stations, and 
ought also to make an admirable text- 
book for advanced courses in electrical 
engineering. 

“Electrical Engineers’ Pocketbook.” By 
Horatio A. Foster. 4 by 5% inches. Flexi- 
ble leather. 1,000 pages. Many illustra- 
tions. Published by D. Van Nostrand Com- 


pany. Furnished by the ELECTRICAL RE- 
VIEW at $5.00. 


Mr. Foster has succeeded in producing 
what many authors have striven for—a 
really practical and valuable engineering 
pocketbook. The data given are suff- 
ciently full, and at the same time the book 
is not padded with the usual mass of en- 
tirely useless information which often dis- 
tinguishes such publications. Beginning 
with a discussion of electrical engineering 
symbols and units, it describes the various 
instruments now in use for electrical meas- 
urements themselves, giving the practical 
methods now in use for the testing of all 
the varieties of electrical apparatus. The 
sections concerning power transmission, 
switchboards, transformers and the various 
engineering applications of the electric 
motor and the electric light, are very full 
and make interesting reading. The vol- 
ume is one that can be recommended 
without reserve to those who desire a sim- 
ple, practical and conveniently arranged 
compendium of information on electrical 
subjects. 


“Theoretical Elements of Electrical Engi- 
neering.” By Charles P. Steinmetz. 6 by 
9144 inches. Cloth. 327 pages. 143 illustra- 
tions. New York. Electrical World and 
Engineer. Furnished by the ELECTRICAL 
REVIEW at $2.50. 


Mr. Steinmetz explains in his preface 
that this work originated, in part, from a 
series of university lectures which he once 
promised to deliver. It is to be regretted 
that his promise was not fulfilled and 
that the admirable method for the analyti- 
cal study of electrical phenomena which 
he has developed in this tock and in his 
classical work on the alternating current 
should not have been more widely taught. 
The new book may be regarded as an in- 
troduction to the author’s larger work on 
“Alternating-Current Phenomena,” and 
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contains also a series of monographs on 
important apparatus of both direct and 
alternating-current types. It is one of the 
most valuable works that has recently 


appeared. 


“Lessons in Practical Electricity.” By 
C. Walton Swoope. 5 by 714 inches. Cloth. 
462 pages. 385 illustrations and two plates. 
New York. D. Van Nostrand Company. 
Supplied by the ELECTRICAL Review at $2.00. 


The author of this book has worked with 
particular pains to produce a text-book for 
practical mechanics and other people who 
desire to know something about elec- 
tricity without entering into the mathe- 
matics of the subject to any great extent. 
His efforts have been excellently successful, 
and the book is one that should commend 
itself to teachers of elemertary electricity, 
primarily on account of the common sense 
exhibited in it. It is an excellent, plain, 
simple, straightforward treatise, and 
handles its subject with no little felicity. 
It is believed that a considerable field for 
usefulness is open to it, and that it will 
probably take its place as one of the stand- 
ard works of its class. 


“The Electromagnet.” By Townsend Wol- 
cott, A. E. Kennelly and Richard Varley. 
Second edition. 4% by 6% inches. 134 
pages. Many illustrations. Cloth. Pub- 
lished by the Varley Duplex Magnet Com- 
pany, Phillipsdale, R. I. Supplied by the 
ELECTRICAL REVIEW at $1.00. 


This convenient little volume furnishes 
a great deal of valuable information about 
electromagnets—information of the kind 
that practical people want to have in a 
short compass. It is a sufficiently com- 
plete treatise to enable the design and con- 
struction of electromagnets for any given 
variety of work, and its authors have col- 
laborated successfully to produce a really 
useful and valuable work. 


“Les Applications Pratiques Des Ondes 


Electriques.” By Albert Turpain. 514 by 
9 inches. 412 pages. 271 illustrations. 
Paris. C. Naud. Supplied by the ELEec 


TRICAL REVIEW at $4.00. 

Professor Turpain has given in this 
work a history of the utilization of elec- 
tric waves, and a very elaborate and com- 
plete description of modern methods of 
wireless telegraphy and its various appli- 
cations. The work will be found of great 
interest to students of these subjects and 
appears to be very complete and thorough. 


“Practical Lessons in Metal Turning.” 
By Percival Marshall. 5 by 7 inches. 166 
pages. 193 illustrations. London. Saw- 
barn & Ward, Limited. Supplied by the 
ELECTRICAL REVIEW at $1.00. 


This is a plain, practical book, and 
should be appreciated, especially by ama- 
ieurs who do much lathe work. It is very 
complete and is illustrated with practical 
diagrams giving the kind of information 
that is desired by those who are experi- 
menting with mechanics. 
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Small Alternating-Current Single- 
Phase Motors. 

There has long been a strong demand 
for a really satisfactory single-phase mo- 
tor, as there are numerous uses to which 
such a motor could be applied. One of 
the main disadvantages of alternating- 
current distribution has heretofore heen 
the inability to produce thoroughly relia- 
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Motors 


Fig. 1.—CONDENSEK COMPENSATOR 
CONNECTED TO MOTOR. 


ble and satisfactory motors of good start- 
ing torque and small starting current for 
single-phase alternating-current circuits. 
This feature, more than any other, has 
led to the use of polyphase alternating- 
current distribution. For lighting with 
incidental power in small motors, single- 
phase alternating current offers a great ad- 
vantage by its superior simplicity, so that 
even when a polyphase system is used, for 
small powers, it is generally more con- 
venient to use single-phase motors. 
Heretofore, however, single-phase mo- 


” 
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Fic. 2.—OnE-HALF HORSE-POWER MOTOR witH [Ts CONDENSER COMPENSATOR. 


tors have been very unsatisfactory, espe- 
cially for 125 cycles, which is the fre- 
quency most commonly used for single- 
phase systems. Their absence of starting 
torque required complicated starting de- 
vices, either external appliances or a com- 
mutator. One of the main advantages, 
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however, which the alternating-current 
offers over direct current is the elimina- 
tion of the commutator, and its reintro- 
duction, even for starting motors, is, 
therefore, not a desirable feature. 
Single-phase alternating-current motors 
suffered from the disadvantage of very 
low power-factor, that is, required exces- 
sive lagging currents, so that on 125 cycles 
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Fia. 4.—CuRVES SHOWING PROPERTIES OF MOTOR. 


single phase an ordinary one-horse-power 
motor, as a rule, even when doing no work 
whatever, consumes more than one horse- 
power in current. 

While this current represents only ap- 
parent energy, its effect on lights operated 
on the same system is disastrous, and even 
very small single-phase motors, when run- 
ning, and still more when starting—due to 
the excessive starting current required— 
pull down the lights operated on the same 
circuit to such an extent as to seriously 
interfere with their satisfactory operation. 


The self-starting single-phase synchro- 
nous motor requires a wound armature 
provided with both commutator and col- 
lector rings with their attendant brushes, 
as well as a complex switching device to 
change the connections when the motor 
has attained speed. 
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In striking comparison with this is the 
simplicity of the induction motor. No 
commutator, collector rings, brushes or 
connections of any sort to the armature 
are required. The armature is either a 
solid mass of iron, copper bars and copper 
end rings, or where starting resistance is 
employed to increase starting torque and 
diminish current at starting the resist- 
ance with its switch can be included with- 
in the body of the armature, controlled by 
a sliding collar and lever or by a simple 
push-rod projecting at the end of the 
shaft. 

A polyphase induction motor, when run 
up to its speed, will continue to run on 
one phase if the other phases are discon- 
nected ; its power output is, of course, re- 
duced and its magnetizing current in- 
creases considerably. Some means of 
making such a motor self-starting are 
needed when operating from single-phase 
circuits, and also to correct the lower 
power-factor due to the large magnetizing 
current. 

The single-phase condenser motor, as 
built by the General Electric Company, of 
Schenectady, N. Y., has a complete three- 
phase winding, one phase of which is con- 
nected to the supply while another phase 
is shunted by a condenser. This arrange- 
ment produces an electrical and magnetic 
displacement of the phases corresponding 
to that which exists when the motor is 
operated on a three-phase circuit. By 
this means a self-starting motor is ob- 
tained which starts up under full load, 
and since the condenser is so proportioned 
as to supply the entire magnetizing cur- 
rent, the motor operates at a power-fac- 
tor of 100 per cent. Such a single-phase 
condenser motor is said to possess all the 
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Fria. 3.—PaRTs oF THK MOTOR. 


good characteristics of the standard three- 
phase motor, and to be superior thereto in 
power-factor. 

Since the output of a given condenser 
varies with the square of the voltage at 
which it is operated, it is found most eco- 
nomical in connection with motors wound 
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for low voltages to employ a small trans- 
former or compensator which steps up the 
voltage applied to the condenser, the lat- 
ter being actually operated at 500 volts. 
Condenser and compensator are combined 
in one unit, known as the condenser-com- 
pensator. 

The condenser-compensator is perma- 
nently connected to the motor, as shown 

in Fig. 1. The motor is started in the 
same way and with the same ease as any 
polyphase induction motor. 

The one-half-horse-power, 125-cycle 
motor, with its condenser-compensator, is 
depicted in Fig. 2. Fig. 2 shows the vari- 
ous parts of the motor. The power-factor, 


Fia. 1.—LINOTYPE MOTOR. 


efficiency, current and speed curves of this 
motor are given in Fig. 4. 


The one-quarter and one-half-horse- 
power, single-phase motors are provided 
with centrifugal clutch pulleys which en- 
ablethe armatures to reach speed before the 
load is applied. This clutch consists of a 
split ring, which is expanded by means of 
a centrifugal weight so as to engage the in- 
ner surface of the pulley when the proper 
speed has been reached. The larger sin- 
gle-phase motors are provided with a start- 
ing switch and electrical connections 
which limit the current at starting and 
at the same time allow the motor to devel- 
op strong starting torque, in the same way 
as is customary with polyphase motors. 

The bearings are lubricated automatic- 
ally and the reservoir requires only occa- 
sional examination to see that the oil is 
kept at the proper level. The motors 
may be adapted to wall or ceiling suspen- 
sion by simply turning the bearings 90 
degrees or 180 degrees, in order to keep 
the oil parts in an upright position. The 
bearings may be turned without removing 
the armature. Slots are provided in the 
feet of the motor to provide for adjusting 
the belt. a 


New York Electrical Society. 

The 218th meeting of the society will be 
held at the College of the City of New 
York, corner Lexington avenue and 
Twenty-third street, Tuesday, November 
26, at 8 P. mM. Mr. Robert Lozier will pre- 
sent a paper on “The Electrical Operation 
of Modern Tools and Machinery.” 


be located in the most 
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Linotype Motors. 

The introduction of electricity into the 
printing office has opened up an inviting 
and profitable field for electric motors 
and appliances, and has resulted in a com- 
plete transformation of the working con- 
ditions in the mechanical department of 
the modern printing establishment. The 
absence of shafting and belting, with their 
attendant noise and dirt, the economy of 


floor space with a proportionately greater 
output of a better grade of work, the more 
complete and absolute control of speeds, 
and economy in power z 

consumed in operation 
aresome of the most not- 
iceable results of these 
changed conditions. 

The Linotype machine 
is one of the most im- 
portant elements in the 
equipment of a newspa- 
per or printing estab- 
lishment, and, conse- 
quently, an economical 
and satisfactory drive 
for this machine is one 
of the live problems con- , 
fronting the mechanical 
man of such a plant. 

It has been the general 
practice to drive Lino- 
types from counter- 
shafts, but this is open to 
all the objections of belt- 
ing and shafting. One 
of the wasteful features 
in driving from a line- 
shaft is that the shaft, 
with its driving motor, 
as well as the belts on 
loose pulleys, are in 
operation when only one 
or two Linotypes are 
inservice. Whenthema- 
chines are driven with in- 
dividual motors they may 


convenient place for 
light, or to economize space, and can be 
moved without affecting the driving proc- 
ess. In order to reduce the disadvantages 
of driving by belts to a minimum it has 
been the practice in many composing 
rooms to locate the Linotypes on an ele- 
vated floor, so as to provide room for driv- 
ing-shaft under the floor. The use of in- 
dividual motors overcomes the necessity 
for such additional expense. 

In order to meet the demand for an 
individual motor, the Jenney Electric 
Manufacturing Company, of Indianapolis, 
Ind., is making a 110 and 220-volt, direct- 
current motor, to be mounted upon and 
geared to the Linotype machine. The 
motor virtually becomes a part of the ma- 
chine, making the combination a unit to 
itself, dependent upon nothing except the 
supply of current. The breaking or slip- 
page of belts, hot boxes or other minor 
accidents which are liable to shut down 
the entire Linotype plant are entirely 
avoided. Not only are the machines self- 
contained, but the regulation or speed is 
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perfect, an important feature, as any ir- 
regularities in the speed of the Linotype 
is very annoying to the operator. In or- 
der-to allow for a fine adjustment of speed 
there is an auxiliary field winding with 
five connections to a terminal board on 
top of the motor. By this means a varia- 
tion of ten revolutions per minute in the 
speed of the Linotype machine is realized, 
so that the operator can make adjustment 
to suit conditions. 

The motor as a whole is very compact 
and neat in appearance and its efficiency 
is all that could be desired. The energy 
taken by the motor to run the Linotype 


Fic. 2.—LINOTYPE WITH Motor IN PLACE. 


is from 90 to 100 watts, or less than that 
required by two sixteen-candle-power 1m- 
candescent lamps. 

The motor is multipolar and entirely 
enclosed, the field frame being cylindrical, 
with an ornamental, ventilated front head. 
The bearings are of phosphor-bronze and 
self-oiling. Two projecting lugs on the 
frame are drilled to receive bolts which 
hold the motor rigidly in place on the 
Linotype frame. These bolts are the ones 
that hold the cap on main bearings of the 
Linotype machine, and in mounting the 
motor there is but one three-eighths-inch 
hole to drill and tap. 

Carbon brusher bear on a commutator 
with radial bars flush with the front head. 
The armature consists of machine-formed 
coils placed on a toothed laminated core. 
The bronze pinion on the motor-shaft and 
gear on the Linotype have cut teeth. 
Every part of these motors is interchange- 
able and of the best material and work- 
manship, which accounts in part for the 
excellent service rendered. 
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Motor-Driven Machine Tools. 

The accompanying illustrations represent 
some recent applications of Bullock motors 
to machine tools, which are interesting as 
showing the adaptation of electric driving 
for various classes of machine work. In 
Fig. 1 is shown a grindstone, the machine 
being made by the Brown & Sharpe Manu- 
facturing Company, and the appliance now 
being in operation at the League Island 


Fra. 1.—MotTor-DRIVEN GRINDSTONE. 


Navy Yard, near Philadelphia. Figs. 2 
and 3 show lathes of large size in the works 
of the Fore River Engine Company at 
Quincy, Mass. These lathes were made 
by the Fitchburg Machine Company, and 
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Fig. 2.—MotTor-DRIVEN LATHE. 


one of them is 110 feet long over all. 
Bullock motors are mounted on the head 
and tail-stocks of these lathes, the speed 
control being obtained by the Bullock 
multiple-voltage system, giving six speeds 
in either direction without the use of re- 
sistance in the field or armature circuits. 
The Fore River Engine Company has 
upward of 120 motors of the Bullock Elec- 
tric Manufacturing Company’s make now 
in operation in its works. 
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American Institute of Electrical 
Engineers. 

The 158th meeting of the Institute will 
be held at the house of the American So- 
ciety of Mechanical Engineers, 12 West 
Thirty-first street, New York, and at the 
rooms of the Western Society of Engi- 
neers, Monadnock Building, Chicago, Fri- 
day evening, November 22, at 8.15 o’clock. 

The general subject of the meeting will 
be “Distribution Sys- 
tems,” with an introduc- 
tion by President Stein- 
metz. The following pa- 
pers will be presented: 

“Distribution of Elec- 
trical Energy in Large 
Cities,” by Mr. Louis A. 
Ferguson, of Chicago. The 
paper is based on the auth- 
or’s experience in Chica- 
go, and his observations in 
Berlin and Milan. “Locat- 
ing Faults in Under- 
ground Distribution Sys- 
tems,” by Mr. Henry G. 
Stott, of New York. “Al- 
ternating Current as a 
Factor in General Dis- 
tribution of Light and 
Power,” by Mr. Charles F. Scott, of Pitts- 
burgh. “The Buffalo High-Tension Cable 
Distribution System,” by Mr. Harold W. 
Buck, of Niagara Falls. “Notes on the 
Alternating-Current System of Distribu- 


tion,” by W. S. Barstow, of New York. 
“The Distribution by the Three-Phase 
System, and the Operation of Single- 
Phase Circuits by It,” by W. L. R. Em- 
met, of Schenectady. 

It is expected that other papers also 
specially prepared for this meeting will be 
presented. As the above papers will be 
presented in abstract only, members who 
are especially interested in the subject are 
requested to send for and read the advance 
copies, which will also be distributed at 
the meeting. 
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Meeting of the Stockholders of the 
Manhattan Railway Company. 


The annual meeting of the stockholders 
of the Manhattan Railway Company was 
held November 13, 1901. No change was 
made in the board of directors except that 
Mr. E. N. Foss, of Boston, who represents 
a large interest in that city, was elected to 
fill a vacancy. The officers of the com- 
pany at present are: President, Mr. George 
J. Gould; vice-president, Mr. Alfred 
Skitt; secretary and treasurer, Mr. D. W. 
McWilliams. The report of President 
Gould was very gratifying to the stock- 
holders. The company’s facilities have 
been improved and enlarged during the 
past year, the line from Tremont to Ford- 
ham having been completed and in opera- 
tion since July 1. 

Great progress“has been made in the 
change to electrical equipment during the 
year. Most of the buildings for the power 
stations have been completed and the ma- 
chinery is now being installed in all of 
them. The delivery of 300 new cars will 
be begun shortly and the engineers expect 
that the first machinery will be run by 
December 1, and that trains on the Second 
avenue line will be run by electricity some 
time during the month of December, to be 
followed as rapidly as possible by those on 
the other lines of railway. 


McKinley Memorial. 
Colonel Allan C. Bakewell, of the 


Fire. 3.—HeEap Stock oF MotToR-DRIVEN LATHE. 


Sprague Electric Company, has been re- 
quested by the New York State Organiza- 
tion to receive subscriptions for the Mc- 
Kinley National Memorial Association. 
Colonel Bakewell should be addressed at 
479 Fifth avenue, New York city, and 
checks should be made payable to the order 
of James G. Cannon, treasurer. It is to 
be hoped that the electrical interests will 
be well represented in contributions to this 
highly meritorious work. 
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ELECTRICAL REVIEW 


Chicago Electrical Notes. 


News of the Industry in the Western Field. 


By Our Special Correspondent. 


GITATION of the question of a bet- 
A ter street railway system for South 
Side Chicagoans may lead to an 
understanding between the aldermen and 
the Chicago City Railway Company, which 
now operates the traction lines in that 
section of the city. A conference on No- 
vember 6, which was held behind closed 
doors, is said to have revealed the fact that 
the railway people have their troubles with 
the present cable system, as well as does 
the public. ‘Che former declare that they 
are anxious to do away with the cable and 
give the South Side people the best street 
railway system in the world, if the city 
will recognize their demand for a new 
franchise. ‘lhe railroad people say that 
with the heavy loads and increased num- 
ber of cars which they are now forced to 
haul, a cable, instead of lasting 120 days 
as it formerly did, only lasts from fifty to 
seventy days. A limit on these lines has 
been reached for the cable, and the com- 
pany claims that it will inaugurate an 
excellent system, part of which shall be 
the underground trolley, if the franchise 
extension is granted. Next week the com- 
pany will begin to place in service 120 
new cars which it has lately purchased. 


A rather interesting bit of traction gos- 
sip in the western field connects the name 
of Tom Johnson, mayor of Cleveland, 
Ohio, with an effort to secure control of 
the Chicago street railway properties. 
Indeed, it is atlirmed by certain knowing 
ones that Mr. Johnson is prepared to 
make a traction offer which will give three- 
cent fares, transfers on all lines and nu- 
merous improvements. It is said that the 
Ohio man is simply waiting to see what 
the Council Committee on Transportation 
proposes to do for Chicago, and that he 
proposes to “go it one better” on its propo- 
sition. 


e Her voice was ever gentle, soft and low ; 
Av excellent thing in woman.”—Atng lear. 


How often have you taken the receiver 
of a telephone and placing it to your ear 
had your tympanum jarred by a voice that 
was startling in its likeness to a cat 
fight? Well, no one will hear anything 
like that in Chicago again. The Chicago 
Telephone Company has established a 
school of what is known as “telephonic 
elocution,” to the end that when the busy 
man flees to the telephone booth and shuts 


himself in from the harsh discords of the 
world, he may not have his nerves assailed 
by accents like mother-in-law “used to 
make,” but may be soothed by the mellif- 
luous “hello” of a well-schooled young 
woman in the central otfice. ‘Therefore, 
from this time forth all applicants for 
position must have their voices passed 
upon by an examining board, and, if ac- 
cepted, they are given a course in vocal 
training to thoroughly fit them for their 
work. In addition to these vocal attain- 
ments the company requires the young 
women who apply for positions to possess 
a good education and good health. Gen- 
eral Manager Hibbard is to be commended 
in his efforts to better the service. Other 
cities might do well to follow his lead. 


Charles H. Beers, one of the stock- 
holders of the Central Union Telephone 
Company, filed a petition in the Circuit 
Court, in Chicago, on November 14, ask- 
ing the court to appoint a receiver, in 
order that the rights of the minority stock- 
holders may be protected from alleged 
manipulations of the stock of said com- 
pany by the American ‘Telephone and 
‘Telegraph Company. It is athrmed that 
the American company is making an effort 
to secure a controlling interest in the Cen- 
tral company and operate same without 
regard for the minority stockholders. It 
is shown that the purpose of the Ventral 
Union company was to erect and operate 
telephone lines in Lllinois, Ohio, Iowa and 
Indiana, and that on August 1, 1901, the 
stock amounted to 69,630 shares, the value 
of which was $100 per share, of which the 
American company owned a controlling 
interest. It is alleged that if the busi- 
ness were capably managed the company 
would be able to pay large dividends and 
the stock would command its face value in 
the markets, but that because of the col- 
lusion and illegal actions of the two com- 
panies no dividends have been paid and 


the stock of the Central Union company 
has little market value. 


The committee on local transporta- 
tion of the Chicago city council has 
decided that passengers who stand in the 
cars must pay the same fare as those who 
have seats. An effort was made to have a 
reduced rate provided for those who could 
not secure seats, but the committee, after 
considering the proposition, decided that 
this feature would not be incorporated in 
the new franchise extension ordinance 
which is being formed. 

Chicago, November 13. 
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Electric Train Lighting. 


Of the many applications of electric 
light few are more interesting than that 
to the lighting of railway cars. At first 
sight it may appear that the lighting of a 
railway car is a simple matter and not es- 
sentially different from the lighting of any 
other space of the same dimensions, but 
this is particularly untrue for the reason 
that the car is liable to be at any time far 
removed from a convenient source of 


power, and that whatever system of elec- 
tric lighting is adopted in connection with 
it must possess storage features, and to be 
successful must be self-contained within 
the limits of the car itself. In the early 
experiments, conducted both in this coun- 
try and abroad on clectric train lighting, 
steam-driven units were employed to light 
the train as a whole by means of conduc- 
tors extending along its length. This sys- 
tem, while fairly satisfactory for the light- 
ing of trains running as units, of course 
was not available as soon these trains 
were broken up into their constituent cars. 
Storage alone has not served to solve the 
ditlicult problems, since cars may be side- 
tracked or delayed beyond the time limit 
of the battery charge. The only solution 
that has been entirely practical is the util- 
ization of some of the energy used to pro- 
pel the car to run a dynamo geared to one 
of the axles and to utilize the current thus 
generated for keeping replenished the 
storage batteries carried on the car. 

This system of late has been intro- 
duced very largely by a number of rail- 
roads, particularly by those operating in 
the middle-west states and for certain 
classes of service on several others. Nota- 
bly in dining-car service the new light has 
been exceedingly satisfactory, the cars be- 
ing brilliantly lighted, with an absence 
of heat and vitiation of air noticed with 
the gas-lighting system formerly in vogue. 
The experiment has been so successful on 
those railroads where it has been under- 
tuken that the system will be largely ex- 
tended. Among the recent lines equipped 
by the Consolidated Railway, Electric 
Lighting and Equipment Company, the 
company installing the “axle light,” are 
the Louisville & Nashville and the Atchi- 
son, Topeka & Santa Fe, on which 110 
cars have been equipped, and the dining- 
car service of the Pennsylvania company. 
A number of other leading roads have 1n- 
stalled this service in their dining and 
buffet cars. 

It is believed that the electric system 
is destined in the near future to supplant 
entirely other methods of illuminating 
first-class cars of all sorts and that its 
advantages will shortly be sufficiently ap- 
preciated to have its use extended to the 
ordinary passenger, local and suburban 
trains of the better-class railways. The 
same power has been successfully applied 
to operating ventilating fans, which have 
been of great comfort to passengers 10 
warm and close weather. A fine exhibi- 
tion of the system was made at the Pan- 


American Exposition and was awarded a` 


gold medal. 
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COMMERCIAL NEWS: 


DOMESTIC and EXPORT 


SAN FRANCISCO RAILWAY CHANGES HANDS— 
The Market Street Railway Company is said 
to have been sold to a Baltimore syndicate. 
It is expected that several millions of dol- 
lars will be spent in improving the prop- 
erty. 


A New ELEVATED RAILWAY STATION—The 
Manhattan Elevated Railway Company, of 
New York, is erecting a fine station at 110th 
street on the west side. It is said that this 
station will be a distributing point for elec- 
trical power. 


LARGE ST. Louis Power PLANT—The north 
end power plant of the St. Louis Transit 
Company, which is to cost about $1,200,000, 
will be finished about February 1, 1902. 
The main building is two stories high and 
occupies 28,610 square feet of space. 


INCREASE OF StTocK—The stockholders of 
the Commercial Pacific Cable Company have 
consented to an increase of the capital stock 
from $100,000 to $3,000,000, and a certificate 
for that amount of increase has been filed 
with the Secretary of State, at Albany, N. Y. 


LONDON TRACTION AFFAIRS—It is reported 
that the Metropolitan District Electric Trac- 
tion Company, in which Mr. Charles T. 
Yerkes is interested, has gained an interest 
in two projected tube railways which are 
intended to connect with the District rail- 
way. i 


WIRELESS TELEGRAPHY—The Lighthouse 
Board, at Washington, has requested an ap- 
propriation of more than $100,000 to be in- 
vested in wireless telegraph instruments. 
The plan is to have all the lighthouses along 
the coast in the near future in connection 
with the inland stations. 


WASHINGTON TRACTION COMPANY—Mr. R. 
B. Tunstall, special master and com- 
missioner, has been ordered to sell in fore- 
closure proceedings the securities of the 
Washington Traction Company prior to its 
reorganization. Necsiy all the street rail- 
ways in Washington, D. C., are owned by 
this company. 


GERMAN HIGH-SPEED TRACTION EXPERI- 
MENTS—Late reports from Germany indicate 
that the trials of the high-speed electric 
railway from Berlin to Zossen are success- 
ful and that speeds as high as 100 miles per 
hour with ninety-six-ton electric cars have 
already been attained. It is expected to 
reach speeds of 140 miles per hour. 


OKLAHOMA EWLeEctTRIic Rat.way—Secretary 
Grimes has granted a territorial charter to 
the Oklahoma & Indian Territory Electric 
Railway Company. whose principal place of 
business is at Norman, Okla. The capital 
stock of this company is $1,500,000. A 
line is to be built from South McAlester. 
I. T., to Lawton, Okla., a distance of about 
175 miles. 


LARGE CALIFORNIA RAILWAY~—A company 
known as the Pacific Electric Railway Com- 
pany, with a capital of $10.000.000, has filed 
articles of incorporation in Los Angeles, 
Cal. It is said that the principal stockholder 
is Mr. H. E. Huntington, a nephew of the 
late Collis P. Huntington. The company’s 
intention is said to be to build and operate 
a number of interurban electric railways in 
southern California. 


BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING ComMPpaNy—lIt is said that 
the capital stock of the British Westing- 
house Electric and Manufacturing Com- 
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pany will be increased by an issue 
of £250,000 of preferred stock to pro- 
vide additional funds to be used in the 
completion of the company’s new buildings 
and the purchase of machinery. The stock- 
holders of the company are given the op- 
portunity to take up the new stock. 


SPANISH TELEGRAPH CONCESSIONS—The 
claim of the Western Union Telegraph Com- 
pany that under the concessions from Spain 
it possesses the exclusive right to transmit 
private messages between the United States 
and Cuba has been denied by Secretary 
Root. Secretary Root has also decided that 
the rights of the Cuba Submarine Tele- 
graph Company, which were granted by 
Spain, must be upheld. He has ordered 
Governor-General Wood to maintain the 
status in respect to private telegrams which 
was observed before the war. 


ELECTRIC LIGHT ON ELEVATED RAILWAYS— 
Mr. W. E. Baker, who is the electrical engi- 
neer in charge of the electrical equipment 
of the Manhattan Elevated Railroad, in New 
York, states that the stations and station plat- 
forms of the Second avenue branch will be il- 
luminated by electricity very shortly. Fifty 
lights of twelve candle-power will be used 
at each station. The same line will soon 
be fully equipped with electric power, the 
laying of the third rail having been com- 
pleted. All that is needed now is the cars 
and the supply of current to equip it. 


EASTERN MASSACHUSETTS Etectric LINES 
CONSOLIDATED—A news despatch from Boston 
states that the consolidation of the Newton, 
Newton & Boston, Wellesley & Boston, Com- 
monwealth & Lexington, and Boston Street 
Railway companies have been affected under 
the title of the Boston Suburban Electric 
Railway Company, with a capital of $6.000.- 
000. equally divided between common and 
preferred stock. The consolidated roads have 
a total of sixty-six miles of track. The con- 
solidation is a voluntary association similar 
to that of the Massachusetts Electric Com- 
panies. The securities of this association 
will be listed upon the Boston Stock Ex- 
change. 


MERGING OF INDEPENDENT TELEPHONE COM- 
PANIFS—A new comnany.known as the Inter- 
state Independent Telephone and Telegraph 
Company. has been incorporated in New 
Jersey. Its authorized capital is $3.000.000 
with a bond limit of $9.000.000. The first 
onerations of the company, it is said, will 
take place in the states of Iowa, Illinois, 
Wisconsin, Michigan and Indiana. The in- 
corporators are men who are interested in 
the Independent Telenhone Company of 
Illinois. It is stated that the purpose of 
this company is to unite the Indenendent 
telephone companies of the country, be- 
ginning in Illinois and extending gradually 
over the country. 


TRACTION CONSOLIDATION IN PirrsscurcH— 
Tt has just been announced that the Phila- 
delphia Comnanv. of Pittsburgh. Pa.. has in- 
creased its bonded indebtedness to $22.000.- 
000. and its capital stock to $36.000.000. for 
the purnose of absorbing all of the traction 
lines in the Pittsburgh. neighborhood. This 
company alreadv has control of the gas and 
lighting business of Pittshurgh and its 
vicinity. and will now have virtuallv control 
of all of the pwhliec service utilities of the 
neighborhood. Of the new issue $12,000.000 
will he available in exchange for preferred 
stock of the Consolidated Traction Comnany 
of Pittsburgh, while $3.500.000 bonds will be 
available to nrovide funds for the immediate 
betterment and extension of the traction 
nronerties taken cver. All of the Mellon 
traction and light pronerties has alreadv 
heen acnuired. The amount involved in the 
new deal is $58,000,000. 
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ELECTRIC LIGHTING 


SHAMOKIN, Pa.—Good progress is being 
made upon the new Shamokin and Coal 
Township electric light plant. 


East Peoria, ILL.—An electric lighting 
system will soon be - vablished, the contract 
for which is now being prepared. 


SHANOPEE, Minn.—The_ electric light 
plant, which has been under construction for 
some time, is nearly completed. 


LEBANON, Mo.—Mr. James Garneau, of St. 
Louis, has bought the entire stock of the 
Lebanon Light and Magnetic Water Com- 
pany. 


WeEsT PatM BeEaAacH, Fta.—Mr. Potter, 
president of the council, is interested in the 
construction of a municipal electric lighting 
plant. 


HvuTCHINSON, KAN.—The capital stock of 
the Hutchinson Light, Power and Heat Com- 
pany has been increased from $200,000 to 
$600,000. 


BOWMANSDALE, Pa.—It is reported that 


the Lantz mill, which recently changed 


hands, will be converted into an electric 
light and power plant. 


Barron, W1S.—The city of Barron has pur- 
chased from the Barron Manufacturing Com- 
pany its water power for electric lighting 
and waterworks purposes. 


Los ANGELES, CaL.—Mr. G. B. Ellis, in be- 
half of the Edison Electric Light Company, 
has applied for the privilege of taking water 
for power purposes from several different 
rivers. 


PorTsMouTH, N. H.—The Portsmouth Gas, 
Electric Light and Power Company has con- 
veyed all its real estate, franchises and 
privileges to the Rockingham County Light 
and Power Company. 


JONESTOWN, Pa.—A contract for a com- 
plete electric power and light outfit for the 
plant of the Miller Shoe Manufacturing Com- 
pany, of Jonestown, Pa., has been made with 
the Lebanon Electric Company. 


GRAND RaPips, Micu.—It is said that the 
power plant, which is being built by the 
Thornapple Electric Company on the Thorn- 
apple River at Labarge, is expected to be in 
operation by the middle of December. 


Carpe May, N. J.—A number of Phila- 
delphia capitalists have purchased the 
Franklin Electric Light Plant from the W. O. 
Robb estate. This plant furnishes public 
and private electric lighting in the city. 


ALAMEDA, Cat.—Plans and specifications 
have been adopted by the city trustees for 
an addition to the electric light plant to cost 
about $5,000. The clerk has been ordered to 
advertise for bids for an engine and 
dynamo. 


CANAJOHARIE, N. Y.—A farm has been pur- 
chased by the Empire State Power Company 
which adjoins its property at the Schoharie 
Falls. Plans and specifications have been 
prepared for contemplated improvements. 
ae contracts will be awarded within a short 
time. 


KNOXVILLE, TENN.—It is reported that 
active work will soon be begun upon the con- 
struction of the plant of the Knoxville Power 
Company. A dam thirty feet high will be 
built, and a flume 4,000 feet long, which will 
give a fall of more than fifty feet at the site 
of the power plant. l 
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TELEPHONE AND TELEGRAMA 


JAMESTOWN, N. Y.—A plant is being in- 
stalled by the Home Telephone Company. 


PORTLAND, ME.—The telephone lines are 
ane extended to Milton, Rumford and other 
places. 


MIDDLEPorT, N. Y.—The Bell Telephone 
Company has completed the reconstruction 
of its plant. 


Onawa, Iowa—The Monona Telephone 
Company is preparing to extend its lines 
from Whiting to Sloan. 


Decatur, ALA.—The American Telephone 
Company has begun work on a line from 
Decatur to Memphis, Tenn. 


West Point, Nes.—A line from West Point 
to Bancroft is being constructed by the 
Nebraska Telephone Company. 


SHERIDEN, Wyo.—From this place tele- 
phone connections have been made with Sun- 
dance, Wyo., and towns in the Black Hills. 


DANVILLE, ILL.—The branch of the United 
Telephone and Telegraph line which con- 
nects Danville and Muncie is nearly com- 
pleted. 


GALESBURG, ILL.—Mr. D. M. McIntire has 
begun the work of building a toll line of the 
Galesburg Union Telephone Company, from 
Galesburg to Knoxville. 


NASHVILLE, TENN.—The city council has 
received an application for a franchise for 
an independent telephone system. It is pro- 
posed to use underground conduits. 


NortH BRANCH, Mtnn.—An amendment 
to its articles of incorporation, which in- 
creases its capitalization to $50,000, has been 
filed by the Minnesota Telephone Company. 


_NewarRK, N. Y.—The right of way for a 
new line at East Palmyra has been secured 
by the Bell Telephone Company. The com- 
pany is now engaged in setting the poles 
and stringing the wires. 


HERINGTON, Kan.—An additional telegraph 
wire is being strung from Herington to 
Chickasha along the Rock Island Railway. 
This was rendered. necessary by the in- 
creased amount of business. 


Hancock, TENN.—The offices of the Postal 
Telegraph Cable Company are to be changed. 
The company has leased an office from the 
Nashville, Hancock & St. Louis Railway, and 
will soon move to its new quarters, which 
are situated on West Ninth street. 


READING, Pa.—Mr. Thomas K. Leidy has 
placed a mortgage of the Consolidated Tele- 
phone Company of Pennsylvania on record 
for $6.000.000. The mortgage was given to 
the Equitable Trust Company of Philadel- 
phia to secure five per cent gold bonds for 
that amount. Mr. Robert E. Wright is the 
president of the company. 


JACKSON, Micu.—The People’s Telephone 
Company is making great efforts to ensure 
the citizens an excellent service. The com- 
pany has placed telephones on exhibition 
which were made by the Kellogg Switch- 
board and Supply Company, of Chicago, and 
which were said by experts to be excellent 
apparatus. A _ 3,000-line major multiple 
switchboard is being constructed for this 
company by the Kellogg Switchboard and 
Supply Company. It will have an equip- 
ment of 1,640 lines, a toll board with an 
equipment of thirty lines, a chief operator’s 
desk, 1,400 wall telephone sets and 100 desk 
sets complete. besides the switchboard. The 
woodwork of this switchboard is to be of 
mahogany. The framework is of heavy 
angle iron construction which makes a very 
rigid structure and ensures an alignment for 
the apparatus contained therein for a long 


time. 


HERR JOSEF ViRAG, the well-known Hun- 
garian engineer, died late in October at his 
home in Budapest. He was only thirty-one 
years old at the time of his death, but he 
had already made his mark in the scientific 
world. He had among other things made 
large improvements in rapid telegraphy ap- 
paratus with Herr Pollak. 


Mr. CHARLES H. L. Knieut died on Oc- 
tober 11 after an illness of four months. 
Since January, 1897, Mr. Knight had been 
in the employ of Tiffany & Company as chief 
engineer and had charge of the steam and 
electric plant. Previous to his engagement 
with Tiffany & Company he had charge of 
the electric lighting plant of the New York 
Herald. 


Mr. THoMAS J. KENNEDY, whose home was 
in Jersey City, N. J., died recently at Dela- 
goa Bay, South Africa, according to late 
despatches. Mr. Kennedy was in the employ 
of the General Electric Company as a mechani- 
cal engineer. He sailed September 18 to 
superintend the erection of machinery in the 
mines at Mysore, Southern India, in the ful- 
fillment of a contract of the General Electric 
Company with the British Government. 


LEGAL NOTES 


EXECUTION BY ELeEctricrry—It is held in 
Storti vs. Com. (Mass.) 52 L. R. A. that the 
execution of a criminal by electricity is not 
a cruel or unusual punishment within the 
meaning of a constitutional prohibition of 
such punishment. 


RAILWAY COMPANY NOT LIABLE FOR NEWS- 
BOYS JUMPING ON AND OFF ITs CARS—A news- 
boy jumping on and off moving street cars 
to sell papers, without requesting the car 
to stop to receive or discharge him, and 
without receiving permission or asking 
leave or license, is held, in Padgitt vs. Moll 
(Mo.) 52 L. R. A. 854, not to be a passenger 
toward whom the carrier is required to 
exercise a high degree of care. 


CONSENT OF A MUNICIPAL CORPORATION 
NECESSARY FOR A TELEGRAPH CoMPANY—A 
telegraph company given the right by an 
act of Congress to occupy post roads with 
its poles and wires is held. in Toledo vs. 
Western Union Teleg. Co. (C. C. A. 6th C.) 
52 L. R. A. 730, not to acquire such right 
free from the power of a municipal corpora- 
tion to regulate the use of its streets, but 
must submit to local regulations for ob- 
taining permission to string wires in public 
streets. 


RranT oF WAY AND TRACKS OF A RAILWAY 
COMPANY NOT LANDED PROPERTY—The right 
of wav and tracks of a railroad company 
are held, in United Railwavs & Electric Co. 
vs. Baltimore (Md.) 52 L. R. A. 772, not to 
he landed property within the meaning of 
a provision in a statute annexing territorv 
to a city, that the rate of taxation on landed 
nronerty in the annexed district should not 
be increased until streets were laid through 
it and there were a certain number of build- 
ings on every block. 


A TELEPHONE ComMPANY Must MAINTAIN 
APPLIANCES TO GUARD AGAINST LIGHTNING— 
A telephone company having reasonable 
grounds to apprehend that lightning will be 
conducted over its wires into a house where 
it maintains an instrument under contract 
with a subscriber. and there do iniury to 
persons or property, is held. in Griffith vs. 
New England Telep. & Teleg. Co. (Vt.) 52 
L. R. A. 919, to be chargeable with the duty 
to exercise due care in selecting, placing, 
and maintaining. in connection with its 
wires and instruments, such known and ap- 
proved appliances as are reasonably neces- 
sary to guard against such accidents. 


_Reapine, Pa.—The Oley Valley Railway 
has begun operation between Reading and 
Friedensburg. 


PENDLETON, IND.—A company has been 
organized to construct an electric line from 
Pendleton to Newcastle. 


EL Paso, TEx.—The work of constructing 
the electric railway has been begun, a force 
of about fifty men having been set to work. 


St. ALBANS, VT.—The Street Railway Com- 
pany is laying the foundation for a car house 
and power station, which is to cost about 
$20,000. 


St. Louris, Mo.—Work has been begun by 
the Terminal Railroad Association on its 
World’s Fair belt around North St. Louis 
to the fair grounds. 


NEWARK, Onto—The work of constructing 
the Newark & Marion trolley line has been 
begun by the contractors, Messrs. Taylor & 
Tylee, of Worcester, Mass. 


SEYMOUR, Inp.—Senator Schneck is inter- 
ested in a company which has been organ- 
ized to construct an electric railway from 
Seymour to New Albany. 


Dayton, Onto—The Dayton & Western 
Traction Company has. been granted a fran- 
chise to operate a railway from Eaton to the 
Ohio and Indiana state line. 


Raro Ciry, S. D.—Mr. E. H. Hammond, 
of Kansas City, has purchased the street car 
line. 
in running order immediately. 


PouLTNEY, Vr.—The Granville & Poultney 
Electric Railway Company has just been 
organized. Mr. William Nathaniel has been 
elected president of the company. 


CHICAGO, ILL.—The Aurora, Wheaton & Chi- 
cago Electric Railway, which is now being 
built, will be operated by the third-rail sys- 
tem instead of by the overhead trolley. 


WATERBURY, Cr.—The Connecticut Rail- 
way and Lighting Company has applied to 
the railroad commissioners to construct an 
electric railway from Oakville to Waterbury. 


PittsspurG, Kan.—The board of directors 
of the Pittsburg Electric Railway Company 
has decided to extend the electric system 
to several mining camps north of Pittsburg. 


CoLuMBus, Onto—The operation of the 
Columbus, New Albany & Johnstown Elec- 
tric Railway has been begun as far as Rarig. 
It is expected that the line as far as Gabana 
will soon be completed. 


Cuicaqgo, ILt.—It is said that the electric 


railway company operating the line between 
Chicago and Joilet is negotiating with tHe 
Lake Street Elevated Railway to carry its 
passengers into the city and land them at 
the Market street terminal. 


CLEVELAND, Onto—The Cleveland Traction 
Company has been incorporated at Colum- 
bus. Mr. Frank. DeHaas Robison, well 
known in baseball circles, is among the in- 
corporators. It is said to be the intention 
of the companv to build several new electric 
lines in Cleveland. 


Racine, Wrs.—In the power plant of the 
Milwaukee Electric Railway Company at 
Racine, Wis., on the afternoon of November 
4, a pulley broke causing the wreck of an 
engine, a dynamo and switchboard. Flying 
fragments drove the employés to places of 
safety, and but for the presence of mind 
of one of the engineers who shut off the 
steam. the entire plant might have been 
wrecked. The damage done is said to have 
amounted to about $25.000. The machinery 
which was destroyed was used in lighting 
the city. 


It is said that the track will be placed ` 
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November 23, 1901 


ELECTRICAL SECURITIES 


The amicable solution during the week 
just passed of the various problems grow- 
ing out of the contest over the Northern 
Pacific Railroad property is viewed with con- 
siderable satisfaction by Wall street inter- 
ests. The main object achieved is the as- 
sured stability of the rate situation in the 
western states. It puts an end to competi- 
tive and unnecessary railroad construction, 
and it is believed thac the financial inter- 
ests of the entire country will be benefited. 
The stock market rose on this news and then 
broke again upon the appearance of the act- 
ual facts. This is one of the peculiarities 
of the Wall street market. 

The questions that seem to attract inter- 
est Just now are the money market and what 
Congress may do respecting the monetary 
situation, particularly with reference to the 
excessive revenues of the treasury. 

The industrial activity of the country is as 
great as ever, and there are no signs of 
letting up. Reports from all manufacturing 
centres indicate a demand several months 
ahead of the supply. 

The recent publication in the ELECTRICAL 
Review of the extent and financial strength 
of the electric lighting industry, which has 
been quite widely quoted, has attracted at- 
tention to the value of these properties. There 
is scarcely an electric lighting company inthe 
country, from moderately sized cities up to 
cities of the first class, but what is over- 
taxed by the demand for electricity for 
lighting and power purposes. 

Electric traction is also receiving more and 
more attention by investors. There has been 
a small, but quite general advance through- 
out the country during the past few weeks 
of securities of this nature, and there is a 
very cheerful tone to be observed by present 
owners. The value of electrical franchises 
was never so noticeable and so widely, as 
well as justly, appreciated as at the present 
time. 

The surplus of the New York banks for the 
week ending November 16 was $10,102,000, 
an increase of about $1,500,000 over the 
previous week. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 16. 


New York: 


Closing. 
Brooklyn R. Teas esa ssti a ewade sn 6856 
Con. GaS ooon i ey seaticees 22014 
Gen. Elec.......... ccc cee eee eee 260 
Man. lc 222 eerie tale eae 129% 
Met. St. RV. 66066655 6s ce owl hous 167% 
Kings Co. Elec..............c cee 190 
N. Y. & N. J. Tel. C0465 pecciwacece 167 
Telep., Tel. & Cbl. Co............. 61% 


There has been considerable talk about 
the absorption by the Metropolitan Street 
Railway Company of the Brooklyn Rapid 
Transit Company. It is looked upon as the 
logical outcome of the transportation ques- 
tion in greater New York for these two great 
companies to unite. Ex-President Clinton 
L. Rossiter, of the Brooklyn system, who 
recently resigned, had brought the equip- 
ment and trackage of this road to an ex- 
cellent state of efficiency, and the property 


is undoubtedly a magnificent one with un- ` 


usual prospective value. The system will 
require, however, much additional invest- 
ment to Keep up {ts equipment and take care 
of the natural growth of the territory it 
occupies, 


ELECTRICAL REVIEW 


On the curb the stock of the United Rail- 
ways of St. Louis has been active of late, 
the common selling around 31 and the pre- 
ferred 88. Insiders are said to have been 
placing large orders on the market and are 
very bullish on these stocks. Strength is 
said to be due to the increased earnings re- 
ported of late and also to the large benefits 
the company will undoubtedly derive from 
the World’s Exposition to be held in St. 
Louis in 1903. 

It is stated that the net earnings for the 
Metropolitan Street Railway for the first 
quarter of the current fiscal year amounted to 
$1,038,000. As the quarter’s dividend calls 
for $910,000, this will leave a surplus for 
the quarter of $128,000, which is regarded’ 
as very satisfactory. On every line where 
electricity has been introduced a reduction 
in operating expenses and an improvement 
in gross earnings have been made. There 
is still great possibility of reduction of oper- 
ating expenses as a large number of the 
lines owned by this company are still oper- 
ated by horse-power. It is thought that it 
will require probably $10.000,000 to make 
this change on all the horse-car lines to 
electricity, and it is thought that the under- 
ground trolley system will be used. 


Boston, Norember 16 : 


Closing 
Am. Telep. & Tel...............- 157% 
Erlo Teh screed cea eee’ 21 
New Eng. Tel.............cce00- 132% 
Mass. Elec. pf.........0...0c cece 94 
Westing. Mfg. Die vse kescacaeiaes 78 
Edison Blec........ 0... ccc cece e nee 245 


The annual meeting of the Massachusetts 
Electric Companies for the vear ending 
September 30, it is said, will show net earn- 
ings of about $800.000. This will leave a 
fair margin above the $720.000 required to 
pav preferred stock dividends and interest 
charges. The company is expending a large 
amount of money in betterments. 


Philadelphia, November 14: 


Closing. 
Elec. Co. of America............. 6% 
Philadelphia Elec...............-. 5% 
Union Traction................... 30% 
United G. I. Co.................. 116% 
Elec. Stor. Bat. c..............-. 58 
Elec. Stor. Bat. pf............... 58 


A director of the Union Traction Railway 
Company in an interview says: “The matter 
of a dividend on the stock and an assess- 
ment to pay for capital expenditures origi- 
nally made out of earnings mav be acted 
on in December, but it has not been formallv 
considered vet. The probabilities are that 
an assessment of $5 ner share will be made 
next year, half of which may be made pav- 
able in January and, as has been understood, 
a dividend declared at the same time. The 
company’s earnings have been excellent. and 
so far the current year. or from Julv 1.shows 
an increase of about $160.000 in the gross.” 

It is stated that a settlement has been ef- 
fected between the factions warring over the 
street railwav franchises. 

The story has it that the Widener-Elkins 
neonle have bought $5.000 000 of the Asvhalt 
first fives from the Foederer-Mack people. 
paving 80 for them, and that the street 
railway franchises will be turned over to 
the representatives of the Union Traction 
Company. 


Chicago, November 16 : 


Closing’ 
Central Union Tel................ 82 
Chicago Edison Light............. 158 
Chicago Telep................008. 250 
National Carbon.................. 20 
National Carbon pf............... 8214 
Un. bp ot 0 a ee ae 13% 
Un. Trac. Phieeiadsxeade viewer eee 51 
Metropolitan El.................. 91% 


phone Company has asked that a receiver be 
appointed because of alleged manipulation of 
stock by interests identified with American 
Telephone and Telegraph Company. 

The Chicago Electric Traction Company 
reports for the year ending October 31, 
1901: Gross earnings, $96.561; operating 
expenses, $80,216; net earnings, $16,345. 
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PERSONAL MENTION 


Dr. J. G. Rucker has begun the construc- 
tion of a long-distance telephone from Cof- 
feyville, Kan., to Wagoner, I. T. 


Dr. JuLIus PrecutT, associate professor 
of physics at Heidelberg, has been called to 
the Technical Institute at Hanover. 


Mr. CHARLES H. Brap.ey, of Chicago, has 
been appointed receiver of the Pana Electric 
Street Railway Company, of Pana, Ill. 


Mr. Joun Enoc, of Kansas City, has been 
granted a franchise to establish and main- 
tain a telephone system in Kansas City. 


Mr. J. S. Hearty has been appointed man- 
ager of the Corning Exchange of the Century 
Telephone Company in Corning, N. Y. 


PRESIDENT BALDWIN, of the Long Island 
Railroad, has announced that the company 
will build a trolley road at Sea Cliff from 
the railroad station to the steamboat dock. 


Mr. R. C. Brown, who is the general man- 
ager of the San Paulo Tramway, Light and 
Power Company, Limited, of San Paulo, 
Brazil, is at present in the United States. 


Mr. Stuyvesant Fisum, of New York, has 
been elected president of the Dubuque & 
Sioux City Railway Company, of Dubuque, 
Iowa, at the annual meeting of the stock- 
holders. 


CoLoneL C. C. Howert ann Mr. R. W. 
AusTIN have been in the mountains ex- 
amining the site of a dam across the Little 
Tennessee River for erecting an electric 
power plant in Tennessee. 


Proressor ARTHUR W. SmirH has received 
an appointment to a professorship of elec- 
tricity and electrical engineering in the Uni- 
versity of Missouri. Professor Smith was at 
Tulane University last year. 


Mr. James E. Horyoxr. well known in 
telephone circles in the West, is now con- 
nected with the Columbia Telephone Manu- 
facturing Company, of Chicago, in the ca- 
pacity of superintendent of construction. 


Mr. EnwarD WHITTAKER, who was formerly 
president of the St. Louis Rapid Transit 
Company, and has fust returned from 
Europe, is said to be Interested in the pro- 
ject to electrify the tramway system of St. 
Petersburg. Russia, with Messrs. Murray A. 
Verner and Sellers McKee. 


Mr. Epwarp W. JEwet. who was formerlv 
president of the McIntosh Battery and Opti- 
cal Company. has retired from that com- 
pany and will in future devote his entire 
time and energy to pushing the business of 
the Jewell Electrical Instrument Company. 
Mr. George M. Willis, formerly connected 
with the latter comvnany. has retired from 
it to enter other business. 


AUTOMOBILE NOTES 


DIRECTORS OF ELECTRIC VEHICLE COMPANY— 
The number of directors was reduced from 
thirteen to nine at the annual meeting of 
the stockholders of the Electric Vehicle 
Company. The following retiring members 
were reelected: Messrs. H. M. Byllesby, 
George Chapman, G. H. Day, P. T. Dodge, 
T. W. Goodrich, Albert A. Pope, A. L. River, 
I. L. Rice and F. C. Stevens. 


Records BRoKEN—November 16, M. Henri 
Fournier broke the world’s record for auto- 
mobile speed in a race against time, on the 
Coney Island Boulevard, New York city. The 
speed attained over a measured mile was fifty- 
one and four-fifths. Mr. A. L. Riker made a 
world’s record for electric vehicles, by trav- 
ersing the mile in one minute and three 
seconds. Fournier’s machine was a French 


explosion-motor racing machine of sixty 
horse-power. 
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| INDUSTRIAL ITEMS | 


THE New Process RAWHIDE COMPANY, of 
Syracuse, N. Y., is said to have secured or- 
ders for its specialties from a number of 
British electric traction systems through 
its English representative, George Angus 
& Company. 


THE Matty-HornaDAy Company, Union 
Trust Building, Cincinnati, Ohio, has opened 
a brokerage office for the purpose of buying 
and selling first-class railway and municipal 
bonds and railway stocks. It also takes 
charge of the organization and capitaliza- 
tion of electric railways. 


Farr & Farr, of Chicago, are much pleased 
with the demand for the line of “accommo- 
dation telephones” which they have been ad- 
vertising of late. They are shipping these 
sets, which are sold at attractive prices, to 
all sections of the country, and they report 
that they have yet to get the first complaint. 


THE WESTERN ELECTRICAL SUPPLY ComM- 
PANY, of St. Louis, reports that it is having 
an unusually large demand for its new type 
Peerless incandescent lamp. It states that it 
has been improving its lamp gradually. The 
lamp is sold under strong guarantees, and 
the company is always glad of an oppor- 
tunity to submit sample lamps for tests. 


BAKER & Company, of New York, have 
issued the eighth edition of their catalogue 
which contains data concerning the uses of 
platinum for different electrical purposes, 
and also for the many purposes to which 
platinum is now put in the arts, such as 
platinum crucibles and platinum dishes for 
various chemical analyses, and directions 
for the care and cleaning of platinum ware. 


THE GENERAL INCANDESCENT Arc LIGHT 
ComMPaNny, of New York, furnished the 275 
series alternating-current enclosed arc 
lamps, together with the regulators and 
switchboard for lighting the Cornwall Canal 
in Ontario, of which mention was made in 
the ELECTRICAL REVIEW of last week. These 
lamps are of 2,000 candle-power each. From 
six to thirteen lights are placed at each 
lock. 


THE Victor CooLING Tower Company, of 
St. Louis, Mo., has issued catalogue No. 11, 
in which the Victor atmospheric water cool- 
ing system is described. It contains pictures 
of a Victor cooling tower used in an ice 
manufacturing plant, a Victor self-cooling 
condenser for electric light and street rail- 
way plants, also diagrams showing the oper- 
ation of the Victor fan cooling tower as ap- 
plied to ammonia and steam condensers in 
ice manufacturing plants, and many other 
interesting features. 


THE CHEATHAM ELEcTRIC SWITCHING DE- 
VICE COMPANY, with its factory at Louisville, 
Ky., of which Mr. Samuel Bowman, of St. 
Louis, Mo., is general agent, has recently 
brought out an interesting variety of elec- 
trically operated track switches for trolley 
railways. The design of these switches is 
such as to ensure great stability and solidity 
of operation, and it is claimed by the makers 
that their use saves the wages of a switch- 
boy and has proved of considerable economy 
on the various railroads on which the device 


is installed. 


THe KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., has issued bulletin 
No. 6. It is entitled “How to Construct 
Rural Telephone Lines” and contains a large 
amount of useful information on this sub- 
ject. A large amount of practical informa- 
tion and facts in regard to telephones and 
telephone lines is also contained in the 
bulletin. This company has also issued bul- 
letin No. 5 which contains information on 
transmitters and receivers in general and 
gives many points regarding the Kellogg 


transmitter. 


ELECTRICAL REVIEW 


THE SMITH & HEMENWAY COMPANY, 296 
Broadway, New York city, is manufacturing 
an angular boring machine which enables 
the user to bore holes, etc., at any angle. 
This machine will obviate the diff- 
culty often incurred in getting at posi- 
tions where a straight machine would 
not reach, and where it would be impossible 
to make the desired opening. It is also call- 
ing attention to its Green Book containing 
a complete line of hardware specialties. 
This book will be sent on application to any 
one interested. 


THE “JOURNAL OF PHYSICAL THERAPEUTICS,” 
which is a quarterly international review of 
the applications of physical processes to 
medicine, has lately begun publication with 
Offices in New York and London. The jour- 
nal, from the appearance of its earlier is- 
sues, is destined to take its place as one of 
the higher class of publications devoted to 
the medical arts, and has already printed 
several communications of interest concern- 
ing the applications of electricity in thera- 
peutics. The American editor is Dr. Mar- 
garet A. Cleaves. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
of Philadelphia, has recently closed a num- 
ber of contracts for the installation of bat- 
teries of chloride accumulators. The Chi- 
cago Edison Company has added two bat- 
teries to its Adams street station. The 
Philadelphia Electric Company has added 
an additional battery to its system. and the 
Edison Electric Illuminating Company of 
Detroit has doubled the capacity of its in- 
stallation. The Edison Electric Light Com- 
pany of York, Pa., and the St. Paul Gas 
Light Company, of St. Paul. Minn., have 
each contracted for a large battery to be in- 
stalled in their lighting stations. 


Tue Mica INsULATOR Company, of New 
York, calls attention to the fact that it is the 
owner of eight United States patents, six 
British patents and one German patent for 
the manufacture of Micanite and the manu- 
facture of electrical insulators from mica 
sheets. Among others, the following com- 
panies have acknowledged the validity of 
the patents and taken licenses under them: 
The General Electric Company, the Westing- 
house Electric and Manufacturing Company, 
several leading British manufacturers of 
electrical apparatus and the Allgemeine 
Elektricitiits-Gesellschaft. It is the intention 
of the company to prosecute vigorously all 
infringements upon its patent rights. 


NEW INCORPORATIONS 


AKRON, Onto—The Belt Line Construction 
Company. $5,000. 


MOORHEAD, MINN.—The Fargo Gas and 
Electric Company. 


MARIETTA, OHIO—The Washington County 
Traction Company. $250,000. 


LANSING, Micn.—The Battle Creek & Mar- 
shall Traction Company. $200,000. 


Mapison, Wis.—Antigo Telephone Com- 
pany. $25,000. Incorporators: J. C. Spencer 
and others. 


Cuicago, ILt.—Economy Light and Power 
Company. Increased its capital from $400,- 
000 to $850,000. 


FARMINGTON, Mo.—Farmington Telephone 
Company. Increased its capital stock from 
$5.000 to $10,000. 


BUNKER HILL, ILu.—Bunker Hill Tele- 
phone Company. Increased its capital stock 
from $2,500 to $10,000. 


BELLEFONTAINE. Outo—The Bellefontaine 
Telephone Company. Increased its capital 
stock from $50,000 to $75,000. 


MADISON, Wtis.—Milwaukee Incandescent 
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Light Company. $12,000. Incorporators: 
G. W. Chadbourne and others. 


HERRIN, ILL.—Herrin Light and Power 
Company. $20,000. Incorporators: C. E. 
Ingraham, B. Bolinger and others. 


CALDWELL, TEX.—Trans-Texas Telephone 
Company. $10,000. Incorporators: J. D. 
Giddings, Robert Leonard and others. 


HARRISBURG, Pa.—The Newton & Yardley 
Street Railway Company. $50,000. Mr. 
George Worstall is president of the company. 


WILMINGTON, Deri.—United Railway and 
Light Company. $1,000,000. To furnish 
light, heat and power for electric railways. 


St. CHARLES, Mo.—St. Charles Electric 
Light and Power Company. $30,000. In- 
corporators: J. D. Houseman, W. J. Murray 
and others. 


PIERRE, S. D.—Sioux Falls Suburban and 
Traction Company. $1,000,000. Incor- 
porators: P. F. Sherman, George M. Root 
and others. 


PHILADELPHIA, Pa.—The Huntingdon Val- 
ley Street Railway Company. $30,000. In- 
corporators: R. J. Purcell, T. F. Durham 
and others. 


DENVER, Co..—The Carstarphen Electric 
Company. $15,000. To operate in Arapahoe 
County. Incorporators: 
don and others. 


Houston, Trx.—Houston Electric Com- 
pany. $2,075,000. To operate an electric 
line. Incorporators: G. C. Baldwin, C. H. 
Tylor and others. 


ALLENTOWN, Pa.—Lehigh & Carbon Trac- 
tion Company. $90.000. To operate a line 
fifteen miles long, taking in all the 
towns between Allentown and Walnutport. 


La GRANGE, Itrt.—La Grange Water, Light 
and Power Company. $260.000. To supply 
water, light, heat and power. Incorpora- 
tors: A. G. Mills, J. H. Walker, Jr., and 
others. 


NASHVILLE, TENN.—Tennessee Telephone 
and Telegraph Company. $10.000. To es- 
tablish a new telephone system in Nashville. 
Incorporators: Sanford Duncan, C. R. Hand- 
ley and others. 


ALBANY, N. Y.—Elmira & Waverly Com- 
pany. $200.000. To build and operate an 
electric road eighteen miles long between 
Elmira and Waverly. Directors are resi- 
dents of Elmira. 


ALBANY, N. Y.—The Otsego County Tele- 
phone Toll Line Company. $10,000. To 
operate telephone lines in the towns and 
villages of Otsego County. Directors: John 
Geer, L. Barker and others. 


PELHAM, WESTCHESTER County. N. Y.— 
The Subway & Suburban Construction Com- 
pany. $300,000. To construct railways. Di- 
rectors: Frank V. Ainslie, Brooklyn; Dun- 
bar Hunt, Henry D. McGowan, New York 
city. and others. 


CoLUMBUS, Onto—The Cincinnati, Blan- 
chester & Columbus Electric Railroad Com- 
pany. The proposed road is to operate in the 
counties of Hamilton, Clermont. Warren, 
Clinton, Green, Fayette. Madison and 
Franklin, with terminals at Cincinnati and 


Columbus. Capital stock, $10.000. Incor- 
porators: E. D. Smith, Roy J. Rice and 
others. A 


CLEVELAND, Ouro—Electrograph Company. 
$1.000.000. To manufacture and sell appli- 
ances and instruments for the transmission 
by electricity of fac-similes of writings, 
nictures. drawings, maps and other designs. 
Some of the directors of the company are: 
W. E. Bemis, New York; E. H. Bourne, 
Cleveland. Ohio; John F. Taylor. Chicago; 
F. B. Squire, Cleveland, Ohio; Charles R. 
Huntley, Buffalo, N. Y.; C. M. Palmer, New 
York city. . 
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ELECTRICAL Review office on one of these 
sharp, frosty mornings shows a moving 
panorama of New York and its surround- 
ing literally shrouded in a mist of steam. 
From the esthetic point of view the steam 
is beautiful, but to the engineering eye 
it represents only heat units going to waste 
—heat units that could be saved and 
utilized. Here is one of the problems that 
stands ready and waiting for solution, and 
which our descendants will probably solve. 
In this age of disappearing coal a wasted 


heat unit is a crime. 


It is not believed that the techni- 
cal press of the United States will per- 
mit manufacturers to forget the exist- 
ence of the Bureau of Standards, and 
those in charge of it will have abun- 
dant occupation as soon as it is definitely 
open for business. Now that the necessary 
legislation has been had to form the bur- 
eau, it should be the earnest desire and 
effort of every good American manufact- 
urer to help the bureau to become the very 
best of its kind in existence anywhere in 
the world. ` 


NEW YORK, SATURDAY, NOVEMBER 30, 1901. 


THE ELECTRON HYPOTHESIS. 

In the paper by Dr. Kaufmann, pub- 
lished elsewhere in this issue, is set forth 
in an admirable way the results of recent 
experimental research in the direction of 
supporting the hypothesis of electric 
atoms. 

The general scientific view of the nature 
of electricity has gone through a great 
number of changes since Thales of Miletus 
considered the electric fluid to be the soul 
ofamber. We have had one-fluid theories, 
two-fluid theories, the dynamical hypothe- 
sis of Maxwell and, very recently, the 
theory of electrons. The most interest- 
ing feature of the new hypothesis is that 
it looks toward a generalization which will 
connect electricity, gravitation and dynam- 
ics generally in one comprehensive theory. 
For many years it has been the attempt of 
physicists to ascribe all electrical phenom- 
ena to motions and stresses in the ether 
and thus to build up a mechanical ex- 
planation of electric action. It appears 
now that the next step will be to build up 
an electrical explanation of mechanical 
action, and already the newer hypothesis 
stands ready to offer an apparent explana- 
tion of such phenomena as inertia and 
possibly even of gravitation itself. 

Nothing is more interesting to the 
philosophical mind that this pushing of 
the limits of conception into such regions 
of infinite littlencss as is contemplated in 
the study of electrons. By the masterly 
researches of J. J. Thomson and others 
we already know the approximate size and 
mass of the negatively charged particles 
which have been named electrons. To 
many minds the bacteria which form the 
subject of research of so many biologists 


approach the ultimate limit of smallness. 
Yet the electron is as small compared with 
the smallest bacillus as the bacillus is 
compared with the volume of the earth. 
Perhaps nothing can give us a completer 
idea of tho absolutely relative proportions 
of our usual scales of measurement than 
such astounding figures. 
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IssuUED WEEKLY. 


WIRELESS TELEGRAPHY STOCE. 

For some time past the advertising col- 
umns of the daily papers in this country 
have been largely patronized by various 
wireless telegraph companies offering 
stock in their enterprises for sale. It is 
noticeable that none of these companies 
is offering to sell instruments or to trans- 
mit messages. Doubtless numerous cer- 
tificates of stock have been sold, and 
doubtless these are engraved with as green 
an ink and as elaborate engine-turning as 
ever decorated a railroad bond. 

The American public is to-day very 
much the same as it was when the late 
illustrious P. T. Barnum made his dis- 
covery that it liked to be fooled. Com- 
panies for the creation of power from 
liquid air have bloomed and withered ; the 
exploitation of the stock of a concern for 
extracting gold from sea-water was at- 
tended with no little success. Doubtless 
if somebody incorporated a concern for 
extracting sunshine from cucumbers the 
stock would find a ready sale, but it would 
properly belong to the province of the 
technical press to warn investors that such 
securities are founded, to say the least, 
on a somewhat dubious basis. Concern- 
ing the wireless telegraph companies there 
is no doubt that wireless telegraphy is 
possible. There is also no doubt that it is 
possible to operate a number of different 
systems for the sending of messages with- 
out wire. There is equally little doubt 
that the art has much probable future 
utility, though expert opinions vary in 
respect to its extent. 

So far the only commercial success 
that has attended any such system has 
been developed by Mr. Marconi and his 
associates, and the patents which they hold 
are believed to be of a fundamental 
character. One or more of the companies 
now advertising stock for sale has actually 
carried on wireless communication. As- 
suming that the concerns are entirely 
bona fide, and that they will achieve the 
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fullest measure of success in signaling, 
it should be pointed out that the possible 
earning power of a wireless telegraph sys- 
tem is not so large as to justify the ex- 
travagant claims made for the value of 
the securities. So far as has been made 
public, there is not to-day any system 
which is strictly non-interfering. The 
erection in New York of a wireless tele- 
graph station which would operate to 
Philadelphia, for example, would, in the 
present state of the art, probably inter- 
fere with the proper working of any other 
system whatever anywhere in the region 
from Boston to Baltimore and west as far 
as Pittsburgh. This one fact of itself is 
sufficient to retard the commercial de- 
velopment of the system. 

Without in any way detracting from the 
superb work which has been done by Mr. 
Marconi and his associates, it may be said 
that, even with the large funds at their 
command and with the powerful assist- 
ance of the British Government, they 
have been able to adapt their system so far 
only to certain limited varieties of marine 
signaling. It is believed by those who are 
most familiar with the situation that the 
actual use of space signaling methods 
will for a long time be limited to some 
such applications. It is in this branch of 
the business—ocean signaling—that wire- 
less telegraphy has its greatest oppor- 
tunity. In the face of these facts the 
public should be warned that the claims 
made by the various concerns with stock 
for sale are not founded upon any work 
actually accomplished, so far as is known 


to the electrical profession, and is not in 
the nature of things likely ever to meet 
` with such success as would justify the in- 
vestment of any considerable sum in the 
enterprise. 


A special train which was used recently 
by President Cassatt, of the Pennsylvania 
Railroad, for the purpose of inspecting the 
lines west of Pittsburgh, is equipped with 
a telephone service. This service is so ar- 
ranged that it is possible to communicate 
with each car on the train, and thus avoid 
the necessity of going from one car to an- 
other. With electric lights on railway 
trains, and intercommunicating tele- 
phones, we need only electric motors on 
the locomotive to complete the conquest 
of the railroad. 
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GERMAN HIGH-SPEED 


EXPERIMENTS. 


TRACTION 


On other pages of this issue will be 
found a description of the apparatus built 
for the high-speed traction experiments 
now in progress in Germany, with some 
critical remarks concerning its adaptation 
to the use for which it is intended. It is 
sincerely hoped that the experiments will 
result in the fullest measure of success, 
and that the engineers who have assidu- 
ously labored to solve the difficult prob- 
lems presented will be rewarded by the 
adoption and general use of the polyphase 
system of electric traction for this purpose. 

While the various features of the ap- 
paratus designed compel our highest ad- 
miration there is yet a feeling of regret 
that this country was not the field for this 
initial work looking to the establishment 
of a new and better means of transporta- 
tion. America was first with the tele- 
graph, first with the telephone, first with 
the electric street railway, first in the 
commercial development of the electric 
light; it is to be regretted that it is not 
first in the transformation of railway lines 
by means of electricity. 


THE JOINT OCCUPANCY OF CONDUITS. 

On other pages of this number will be 
found a very able paper by Captain Will- 
iam Brophy, chief of the wire department 
of Boston, Mass., dealing with the subject 
of the joint occupancy of conduits by cir- 
Captain 
Brophy shows the causes that have led 


cuits of high and low tension. 


municipalities often practically to force 
companies of such dissimilar character as 
telephone and electric lighting concerns 
to occupy adjoining ducts in a conduit 
system and to run their cables through the 
same manholes. He brings out forcibly 
the great dangers attending this practice, 
and his paper is one that would make an 
excellent manual of instruction for the 
average municipal legislator who attempts 
to enforce this practice. 

It is perfectly well recognized that elec- 
tric wires in the busy parts of cities must 
go underground. At the same time it is 
equally certain that electric circuits of 
widely dissimilar character should not, 
under any circumstances, be brought into 
close proximity, not only on account of 
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the probable interference of working 
which may ensue, but from the higher 
ground of the general safety of the 
community. Electric light and power 
circuits of high voltage properly in- 
stalled in conduits are entirely safe. 
They are put in conduits for the purpose 
of removing them from any possible dan- 
ger of contact with citizens and to elimi- 
nate any chance of their currents escaping 
and doing harm either to property or per- 
sons. Just as soon as a widely distributed 
circuit of telephones, messenger calls, tele- 
graph wires or of a similar kind is placed 
in close proximity to these wires, the safe- 
ty of the underground system is utterly 
nullified, and the possibility—in some 
cases the extreme probability—of bring- 
ing the high-pressure current into contact 
with a large number of people by way of 
the telephone wire is brought about. It is 
true that this is not often realized. Per- 
haps the state of mind of the average 
councilman is that electric wires are elec- 
tric wires and conduits are the place for 
them and therefore they must all go into 
conduits, and there the matter ends with 
them. Unfortunately, it does not end 
there. Even to-day, as little as electrical 
matters are generally understood by 
municipal authorities, they would hesitate 
in forcing a telephone cable on the same 
line of poles with light and power wires. 
Yet they invite the same dangers by forc- 
ing the small-current circuits into con- 
duits filled with high-voltage cables. 
Little needs to be added to Captain 
Brophy’s presentation of the matter, but 
it is one that deserves attention and one 
in which electrical engineers can do excel- 
lent missionary work by enlightening 
municipal authorities upon the dangers of 
the practice whenever it is contemplated. 


ee 


In some of the mines in Pennsylvania 
the owners are providing for the safety 
and convenience of their employés by in- 
stalling telephones at regular intervals 
along the shafts of the mines. In mine 
accidents it has often happened that the 
whereabouts of imperiled men could not 
be found out and thus the work of rescue 


was delayed and lives were lost. It is be- 
lieved that the telephone will remove much 
of this trouble. 
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High-Speed Electrical Traction in 


Experiments on the Berlin-Zosse 


Government has been actively in- 

terested in the question of high- 
speed electric traction. An association 
known as the “Studiengesellschaft,” or In- 
vestigating Company, was foimed, with 
the support and cooperation of the mili- 
tary authorities, for the purpose of study- 
ing the electric traction situation with 
special 1eference to the development of 
high speeds, and under its auspices ex- 
periments have just been begun. 

After investigating such electric rail- 
ways as already existed in Germany the 
Studiengesellschaft laid out the condi- 
tions of a problem to be met and invited 
the cooperation of two of the most im- 
portant manufacturing concerns in Ger- 
many—Messrs. Siemens & Halske and the 
Allgemeine Elektricitats Gesellschaft. As 
a theatre of operations a single track mili- 
tary road extending from Marienfelde, a 
suburb of Berlin, to Zossen, was selected, 
this being fairly straight, but not in gen- 
eral different from other military rail- 
roads in the German Empire. The total 
length of the line is fourteen and one- 
quarter miles, and the smallest radius of 
curvature about 3,300 feet. The heaviest 
grade is 1 to 184. The rails are of the 
ordinary type, laid on wooden cross-ties 
at standard gauge. Upon this track the 
two companies were invited to operate 
cars each having a capacity for seating 
fifty persons and to conform in height 
and width to the standard Prussian 
state railway car specifications. The cars 
were to be provided each with two six- 
wheel bogie trucks, the maximum load be- 
ing set at sixteen tons per axle, inclusive 
of passengers, or a total of not more than 
ninety-six tons (metric) for the loaded car. 
The current supply was to be three-phase, 
at about fifty cycles per second, with 10,000 
volts pressure on the primary distribution 
line, and the speed was to be between 
200 and 220 kilometres per hour. Con- 
trol of the motors was to be independent 
from each end of the car. A number of 
other conditions were laid down concern- 
ing the rates of acceleration and of brak- 
ing. 

Upon this fascinating problem the two 
companies entered with enthusiasm and 
each has constructed a type of car as a 
solution, the two being widely dissimilar 


po MORE than a year the German 


Germany. 


for 135 Miles Per Hour. 


in many respects, yet having a certain 
conformity in the general lines of their 
equipment. The trolley line was stretched 
at the side of the right of way about 
seven feet four inches from the centre of 
the track, the three wires being suspended 
one above the other at a distance of one 
metre (three feet three and one-half inches) 
apart, the lowest wire being eighteen feet 
above the surface of the rails. The total 
line is divided into sections of one kilo- 
metre (0.62 mile) in length and the cen- 
tre of each section is fed from the high- 
tension mains paralleling the track. The 
line is fed from star-connected mains, 
the neutral point being grounded, and 
most elaborate lightning protection and 
cutouts in case of broken wires have been 
provided. 

The two cars are described somewhat 
in detail below. 


THE ALLGEMEINE COMPANY'S CAR. 


HE ARRANGEMENT of the car 
T is such that all of the control and 
other apparatus is located in the 
middle of the body, this room being sep- 
arated from the passengers’ compartments 
by air spaces and iron walls. The driver 
is placed in the middle of the front of the 
car, separated from the passengers, the 
arrangement, however, being such as to 
permit a view out ahead and back, since 
it was thought that this was preferable to 
a side view, which would prove trying to 
the eyes of the passengers at the enormous 
speed contemplated. The control is han- 
dled from the end of the car by mechanical 
transmission to controlling apparatus 
placed in the central compartment. 
Upon each of the three-axle trucks was 
mounted two motors, designed each for 
250 horse-power normal and 750 horse- 
power maximum when supplied with cur- 


rent at 435 volts and 50 cycles per second. 


Current is received from the line at 12,- 
000 volts, three-phase, and is transformed 
by transformers carried on the car itself 
to 435 volts, the secondary elements of 
the motors being wound two-phase. This 
arrangement was considered preferable on 
account of the method of control adopted. 
It was concluded by this company that 
regulating apparatus for a probable maxi- 
mum of 3,000 horse-power could not be 
constructed on ordinary designs and that 


n Military Railway with Electric Locomotives Designed 


mechanical braking, with a speed at the 
periphery of the running wheels of 185 
feet a second, was practically impossible. 
On this account electric braking methods 
were provided. The trolleys constituted 
an important and exceedingly difficult 
problem. 

In order to cool the transformers car- 
ried on the car to the maximum amount 
and thus to diminish, as far as possible, 
their weight, it was decided to use a cur- 
rent of air caused by the motion of the 
car itself. Obviously, on account of dust, 
this air could not be taken from below the 
car, so airshafts were built to the roof 
containing elaborate provisions for drying 
and filtering the air before it enters the 
channels in the core of the transformers. 
The total weight of the two transformers 
employed in the final design of the car 
was a little in excess of 14,000 pounds, or 
14.3 pounds per kilowatt, while the motors 
weigh 28.6 pounds per horse-power at 
normal output and 9.5 pounds per horse- 
power at maximum output. The cooling 
surface of the motor is enlarged by ribs 
on its outer surface and is believed will 
prove sufficient, as the motors work in a 
tremendous current of air created by the 
swift motion of the car. 

The starting devices are the most re- 
markable of the various special provisions 
upon this car, and are the result of a long 
series of experiments made by the A. E. G. 
Company. A liquid resistance is used in 
controlling each phase of the current ad- 
mitted to the motor. A solution of soda is 


used as the electrolyte, and is constantly 


circulated between the cell containing the 
electrodes and a tank by means of a small 
rotary pump driven by an electric motor. 
Obviously, with any given arrangement of 
the inlet and outlet openings on the re- 
sistance tank the level of the liquid will 
remain the same, but by closing the out- 
let opening somewhat this level will be 
caused to rise. This is the method of 
control adopted. The electrode plates are 
wide apart at the lower end and also of 
considerable breadth where they first en- 
ter the liquid. This causes a considerable 
resistance to be inserted in circuit in start- 
ing and at the moment of closing the cir- 
cuit, on account of the large area of the 
plate submerged, prevents such current 
density as to cause excessive sparking. 
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The electrode plates are close together at 
the top so that when the liquid has risen 
to its full height it is unnecessary to short- 
circuit them by any metallic device. On 
account of the constant circulation of the 
liquid it is kept cool, a small coil of cop- 
per pipe being included in its path, this 
being exposed to the swiftly moving air 
under the car. 

By limiting the adjustment which the 
motorman can make of the outlet valve 
the time required for bringing the motor 
up to full power can be set at any desired 
period and thus unpleasantly quick start- 
ing can be entirely obviated. On account 
of the gradual withdrawal of resist- 
ance the starting of the motor is exceed- 
ingly smooth. By reason of the simplicity 
of the starting apparatus no auxiliaries 
are necessary. A connecting shaft runs 
lengthwise of the car and is operated 
through bevel gearing from a hand-wheel 
in each of the driver’s cabs at the ends. 
It 18 believed by the A. E. G. engineers 
that this liquid starting apparatus does 
away with the necessity for several hun- 
dred contacts and connecting cables, and 
that its maintenance cost will be small and 
not comparable with that of large control- 
cylinders, contacts, springs, resistance 
metals, ete. 

The car is provided with a double set 
of brakes, Westinghouse compressed-air 
brakes being mounted on each of the 
trucks and these being arranged to give 
an exceedingly high brake pressure. Ad- 
ditional braking action is provided by the 
motor itself in two ways: Either one phase 
of the admitted current is reversed, thus 
reversing the motor, or the rotor is short- 
circuited and the primary windings ener- 
gized by direct current obtained from stor- 
age batteries carried on the car. It was 
assumed that during the high-speed runs 
motor braking only would be used, the 
air brakes being applied at the ends of the 
run. 

The motors are mounted upon the axles 
of the truck and are connected to them 
through a flexible spring coupling, the 
weight of the motor being carried on the 
truck frame and not immediately by the 
axle. The normal maximum speed of 
the motors is 960 revolutions per minute, 
giving the car a speed of 225 kilometres 
or 140 miles per hour. A low voltage for 
the operation of the motors is adopted so 
as to permit the use of a simple, two-part 
winding having only one conductor per 
slot. This, it was thought, would prevent 
any danger of short-circuiting in the 
primary part of the motor on account of 
the vibration and hammering incident to 
running at high speed. Every part on the 


ELECTRICAL REVIEW 


primary winding is insulated in a closed 
micanite tube. The secondary winding 
on the rotating part is an ordinary two- 
phase single-conductor winding terminat- 
ing in four collector rings of large dimen- 
sions. Naturally, very elaborate arrange- 
ments for oiling were adopted. The shaft 
of the rotating element is forged hollow 
of nickel-steel and has a clearance of one 
and one-quarter inches all around from 
the car axle which it surrounds. To re- 
move the motor from the axle it is neces- 
sary to take off one of the wheels. 

The spring coupling is so arranged as 
to permit a play of nearly half an inch in 
all directions and consists of a triangular 
hub keyed to the motor-shaft and carrying 
three sets of double leaf-springs working 
into sockets on a spider bolted to the wheel 
itself. 

The ordinary European type of three- 
phase transformer is used in this car, the 
three cores being laid side by side and 
placed parallel to the axis of the car. The 
low-voltage winding consists of a massive 
copper spiral, separated from the high- 
voltage winding which surrounds it by a 
micanite cylinder. The iron cores of each 
leg of the transformer are made with a 
longitudinal opening through which a 
tremendous current of air passes when 
the car is in motion. Similarly, a current 
of air passes in the space between the 
square iron cores and the round secondary 
coil which surrounds them. The trans- 
former is so arranged that the core lami- 
nations are vertical, thus ensuring the 
greatest strength and rigidity in the struc- 
ture. 

Naturally, the current-collecting de- 
vices are among the most interesting 
problems presented by this car. A modi- 
fication of the usual European bow trolley 
is used. At each end of the car three of 
these bows are arranged on the roof, one 
to work on each of the three trolley wires 
at the side of the track. The arms are 
located as closely as possible to the vertical 
axis of each truck and two sets of them 
were considered necessary in order to 
bridge gaps at the section cutouts and 
also in case one should fail to act. A 


number of aluminum bows, this metal be- | 


ing adopted on account of its lightness, 
were connected by plate-springs of differ- 
ent degrees of stiffness to each arm 80 that 
there may be several contacts with each 
wire. The trolley is not essentially differ- 
ent from that constructed by the A. E. G. 
for its smaller work on street railways. 
The system of control adopted is so 
simple that it reduces the necessary opera- 
tions on the part of the motorman to 
working the hand-wheel and reading indi- 


Vol. 39—No. 22 


cators which show him at all times the 
position of the apparatus and meters 
which show the load on the motors and 
the speed of the car. The emergency air 
brake has its handle at the left of the 
driver. 

In this rapid survey of the general con- 
struction of this car naturally many items 
of interest have been omitted. The ar- 
rangement of the wiring 18 such that at 
no time does any of the high-tension cur- 
rent enter any part of the working ap- 
paratus, and the motorman, as well as the 
passengers, is entirely cut off from con- 
tact with either the primary or secondary 
circuits. These are elaborately protected 
and the transforming apparatus, as well 
as the liquid rheostats, is enclosed in 
the steel walled central section of the car, 
thus removing all liability of danger even 
in case of derailment. 


THE SIEMENS & HALSKE CAR. 


HE CAR designed by the engineers 
T of the Siemens & Halske Company 
to meet the same problem differs 
in almost all of its essential details from 
that just described, though, of course, the 
necessary conditions of the problem to be 
solved require the installation of motors 
of the same size and the restriction of the 
weight of the equipment in the same de- 
gree. 
Four motors are used, these being 
mounted solidly upon the car axles, which 
are made sutħciently large to stand the 
increased strain. The diameter of the 
axles in the middle part is seven and one 
half inches. A very careful calculation 
of the conditions to be met convinced the 
designers that it was wise to make the 
secondary the fixed part of this motor and 
allow the primary to rotate, thus requir- 
ing three collector rings to lead in the 
three-phase current supplied by the trans- 
formers. The core of the rotating part 
consists of single plates stamped out of 
sheet iron. The winding is of the contin- 
uous-current type, the ends being protect- 
ed by heavy wire bands. Mica insulation 
is used in the slots and the coils are held 
in place by hard-wood wedges. The core 
of the stationary element is built up of 
separate sheets, its winding being uf the 
ordinary three-phase type. l 
Control is obtained by resistance 1P- 
serted in the secondary element, no less 
than twenty-nine steps being provided. 
The first four are used to cut the motor 1n 
and the next twenty-five for gradually 
reducing the resistance up to the final 
short-circuiting of the secondary element 
when the machine has attained full speed. 
In order to gain space for the resistances 
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necessary they were placed in the hollow 
side framing of the car and covered by 
sheet-iron plates, provided with shutter- 
like openings intended to provide a power- 
ful ventilation while the car is in motion. 
The material used is “kruppine,” a nickel- 
steel composition, the rheostats being built 
of ribbons of this material insulated by 
porcelain. Elaborate provisions are made 
for the expansion of the resistance metal, 
and each of the resistances is self-con- 
tained and can be removed or inserted as 
a unit. For each phase of each motor 
there is a controller, in all there being 
twelve of these machines, located six on 
each side of the car along the outer edges 
of the bottom. The cylinders of these 
controllers are all parallel with the axis 
of the car and are located directly below 
the large resistance frames used in start- 
ing. All of the contact-pieces are re- 
movable, the springs being mounted on 
parallel steel tubes supported by castings. 
The controllers are so constructed that 
on the first notch the four motors can not 
all come in at once, but one after the other, 
so that the entire load is not suddenly han- 
dled. The controller cylinders are oper- 
ated by means of a steel shaft, 72 feet long 
(the length of the car), connected to the 
controller shafts by heavy sprocket chains. 
The movement of this shaft is obtained 
by a pair of compressed-air cylinders of 
most ingenious arrangement, so that cur- 
rent and power are instantly shut off in case 
of any failure of the compressed-air supply. 
By this arrangement the motorman 1s re- 
lieved of any tax upon his strength, and 
handles only the necessary air valve. Cur- 
rent coming from the transformers pass- 
es through switches and fuses in each 
phase, the switches being arranged to 
work in gangs by compressed air and each 
controlling only a single motor. By this 
subdivision the necessity for handling very 
large amounts of current is obviated and 
sparking very considerably reduced. The 
air cylinders working the switches are so 
arranged that slow contact or break is im- 
possible. Most elaborate insulation is 
provided for the secondary circuit, upon 
which the voltage is 1,150 volts at run- 


ning speeds and 1,850 volts at starting, ` 


the variation of voltage being ingeniously 
obtained by a switch altering the sec- 
ondary connections of the transformers 
from “star” to “delta.” The fuses are 
zinc strips enclosed in glass tubes’ so ar- 
ranged that the vapors formed upon rup- 
ture immediately extinguish the arc. 
The transformer is very similar in con- 
struction to that described above in con- 
nection with the A. E. G. car, The trans- 
former is slung under the car in a steel 
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cradle, circuits coming down to it through 
a sheet-steel conduit twenty inches in 
diameter on one side of the car. The 
same ventilating arrangement, whereby a 
strong air current plays through the cores 
of the transformer lengthwise, is also 
adopted on these transformers. 

The high-tension switches for control- 
ling the primary circuit coming from the 
collectors are also of the air-controlled, in- 
stantaneous-break pattern, and are located 
in a sheet-iron box near the top of the 
car. All of the wiring is done with high- 
insulation cables, but as an additional 
measure of precaution these are carried on 
high-test porcelain insulators from the 
trolley posts down through the conduit to 
the transformers. 

The current-collecting device is of great 
ingenuity. Near each end of the car, over 
the swiveling centre of the truck, is erect- 
ed a mast of steel tubing, each mast carry- 
ing three bow trolleys pivoted upon proper 
insulators of hard rubber. In order to 
prevent the enormous wind pressure, pro- 
duced by the motion of the car, from 
blowing the trolleys back off the wire, 
each carries a wind sail on an extension 
beyond its pivot to counterbalance this 
effect. Lightning arresters of the well- 
known fork type are provided for each of 
the collectors. 

Under each end of the car is a motor- 
driven air compressor, one of which is 
used for the operation of the air brakes 
and the other for working the various air- 
controlled switches. An air tank is built on 
each platform, of sufficient capacity to 
ensure considerable storage of compressed 
air for braking and motor operating pur- 
poses in case of a failure of the pumps. 

All of the control operations are con- 
ducted by means of valves handling the 
air pressure for the various switches and 


controllers. An elaborate series of tests: 


has been made upon the various elements 
of construction, the trolleys after a thor- 
ough wetting in a drizzling rain being 
tested under a pressure of 20,000 volts and 
the entire electrical equipment being sub- 
jected to a pressure of 15,000 volts. In 
operating the car only one lever is neces- 
sary, this handling the controllers, an- 
other lever working the air brake. 


COMPARISONS. 


ROM THE ABOVE details a good 
F idea can be obtained of the general 
design and equipment of the two 
motor cars which are now competing in 
their tests on the German military road. 
Press reports already received indicate 
that the trials have been highly satisfac- 
tory, and overall speeds of over 100 miles 
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an hour have already been obtained. The 
principal interest which these experiments 
have for American engineers is twofold: 
First, in demonstrating the capacity of 
polyphase motors for traction purposes, 
and, second, for comparison of the differ- 
ent types of construction embodied in the 
two designs. 

It is sufficiently evident from the 
amount of work and the necessarily great 
expenditure represented by these cars that 
German electrical engineers are fully con- 
vinced of the possibilities of the polyphase 
motor in heavy and high-speed traction. 
In this respect our colleagues in Europe 
are in advance of current American prac- 
tice, and it is believed that the almost 
certain success of the important experi- 
ments now on the way will go a long way. 
toward convincing engineers in this coun- 
try of the importance and value of the 
polyphase system as adapted to heavy rail- 
road work. 

Proceeding now to a discussion of the 
tvpes of apparatus shown by the two de- 
signs, it is a little hard, in the absence 
of accurate data, to say which of the two 
cars will probably do the best work. The 
A. E. G. car, with its simple control 
mechanism, seems to promise excellently, 
although the use of water rheostats on so 
large a scale, and especially on moving 
cars, has not met with particular favor in 
the opinion of American engineers. In- 
deed, there has been something very like a 
prejudice against this variety of rheostat 
in the United States, although for several 
years it has been applied with great satis- 
faction and success to stationary motor 
operation in Germany. Nothing but the 
test of actual experience will demonstrate 
conclusively the worth of this particular 
kind of control, and it is almost certain 
that in its operation certain difficulties 
will be encountered, some of which may 
perhaps be foreseen. Chief among these 
will be the generation of gases, possibly 
of an explosive nature, by the electrolysis 
of the solution employed, and the difficulty 
of insulating a considerable body of fluids 
contained in tanks, pipes, pumps, etc. The 
heat generated in operation can doubtless 
be easily gotten rid of by well-known 
methods, and, indeed, the hot liquid might 
be used for heating the car in cold weather. 

The controller and metallic rheostat of 
the Siemens & Halske car seem, from the 
American point of view, at least, to have 
better promise of successful operation. In 
this mechanism, however, there is consid- 
erable complexity and perhaps a certain 
element of insecurity on account of the 
large number of contacts that have to 
be kept in good working order and the 
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many connections which must be main- 
tained in the face of the necessarily great 
vibration encountered when running at 
such speeds as are contemplated. The 
auxiliary method of control, in which 
compressed air is used, has elements both 
of advantage and disadvantage. By re- 
moving the necessity for any degree of 
manual labor on the part of the motor- 
man the operation of the car is probably 
made more certain, but it is doubtful if so 
smooth an acceleration can be obtained 
from any step-by-step rheostat as may be 
had from the continuously variable liquid 
form used on the other car. 

The most important question, however, 
presented is one concerning which no in- 
formation has yet been made public. This 
is the power-factor exhibited by the mo- 
tors under various loads and their effi- 
ciency in operation. As every one knows, 
the power-factor of an induction motor 
of the types described is very largely de- 
pendent upon the air-gap employed, and, 
in order to be reduced to reasonable di- 
mensions, what is considered an excessive- 
ly small air-gap for direct-current practice 
must be employed. Whether motors can 
be maintained with these small air-gaps 
when running at the enormous speed nec- 
essary for this class of work is a question 
that remains to be determined. The me- 
chanical construction of the two motors is 
entirely different and each possesses cer- 
tain good points of its own. The flexible 
connection employed by the Siemens & 
Halske Company does not appeal to 
American engineers as an excellent thing 
under the circumstances. It removes to 
a certain degree the pounding of the 
trucks when running over rail joints by 
allowing an easier suspension of the mo- 
tor, but it may introduce, at the high 
speeds contemplated, exceedingly great 
difficulties, especially if any part of the 
apparatus gets out of balance. By allow- 
ing room for mechanical play the de- 
struction of the whole machine at high 
speed appears to be invited. 

At the same time, the solid mounting 
of the motor directly upon the car axle, 
employed in the Siemens & Halske de- 
sign, will certainly increase the severity 
of the pounding action of the truck at 
rail joints, though with the large wheels 
employed—four feet in diameter—this 
probably will not be very excessive. It is 
understood that the track of the Zossen 
line is none too good and will probably 
afford an excellent opportunity for ob- 
serving this effect. Compared with the 
stresses due to the reciprocating parts of 
steam locomotives running at high speeds, 
with much greater weights on the driving- 
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wheels than these cars exhibit, the action 
ought not to be very destructive. 

Another verv interesting point that will 
be brought out in the tests is the relative 
efliciency of motor and mechanical brak- 
ing. ‘The action of wheel brakes at such 
speeds as is contemplated in these trials 
is something about which practically noth- 
ing is known. ‘There is no doubt at all 
about the ability of modern air-brakes to 
lock the wheels of these cars, but whether 
they can be regulated exactly to produce 
the proper braking action remains to be 
determined in practice. It must not be 
forgotten, in considering either variety of 
braking, that the momentum of a car 
weighing nearly 100 tons and progressing 
at a speed of nearly 200 feet a second is 
enormous, and that this momentum must 
be dissipated in heat either by direct fric- 
tion of brake-shoes against wheel tires or 
in the rheostats employed when the motors 
are used as Lrakes. 

The most hopeful and interesting fea- 
ture of the whole tests is in their exhibi- 
tion of the faith of German engineers in 
polyphase traction. This is the sort of 
faith that has many times in the past 
conquered obstacles which seemed ap- 
parently insurmountable and produced re- 
sults which are at the foundation of some 
of the greatest industries of to-day. The 
position of these engineers in regard to 
high speed and heavy railway service by 
electric motors is not unlike that of the 
enthusiasts who foresaw, fifteen years ago, 
that the horse must disappear from street- 
car lines as a motive power. In the face 


of much discouragement they succeeded, 
and they started with nowhere nearly so 
considerable an experience or perfect a 
design as is exhibited in these German 
railway cars. It seems not only possible, 
but very likely, that the success which 
attended the exploitation of the direct- 
current motor for street cars will follow 
the magnificent work which our German 
colleagues are now doing in the direction 
of high-speed traction. 


> 

Lighter armatures than those previous- 
ly employed are used in the Central Lon- 
don Railroad’s latest electric locomotive, 
to reduce the vibration to a minimum. 
These locomotives run at triple the speed 
of the former engines, while gearing is 
used to reduce the speed to the require- 
ments of the drivers. It is also proposed 
by the company to experiment with the 
multiple unit system. The trains for this 
purpose will consist of two motor engincs 
with four trailers, and although the total 
weight of the train will be only 96 tons, 
as compared with the 126 tons of those 
at present in service, the seating capacity 
will be the same. 
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Discharges from a Point — Herr F. 
Tamm attempts to answer the question: 
In what manner does the amount of elec- 
tricity discharged by a point maintained 
at a certain potential depend upon the 
moisture and pressure of the surrounding 
air? A description of his work has been 
published in the Annalen der Physik and 
digested in a British contemporary. In 
all such questions the minimum potential 
M is of great importance. Roentgen ar- 
rived at it by increasing the potential of a 
point mounted opposite a plate until dis- 
charge set in, and then diminishing the 
potential to the point at which the dis- 
charge stopped. The potential then read 
was the minimum potential. The author 
found that this minimum potential re- 
mained the same if arrived at from much 
higher initial values, but that it was some- 
what lowered by prolonged discharge, 
owing to the ionization of the air. The in- 
fluence of moisture is very straight until 
the percentage reaches over fifty, when the 
retarding effect of the moisture begins to 
make itself decidedly felt. As regards the 
pressure, the author found the following 
formula, giving the connection between 
the quantity e, discharged at the low 
pressure x cm. of mercury, and the quan- 
tity e at normal pressure : 


76 V 76\ i 
e = eal — ‘do log nat C) : 


Composition of Nernst Glowers—The 
following interesting article has been pub- 
lished in Lightning. Herr W. Boehn, 
Berlin, in English patent 12,241, of 1901, 
observes that with earths like lime, mag- 
nesia, zirconia and thoria, the greater the 
purity the greater the conductivity at high 
temperatures, but by adding small quan- 
tities of certain oxides, such as those of 
chromium, manganese, uranium, titanium 
and niobium, glow-bodies are produced 
which are more stable, can be excited at a 
lower temperature, and have a high illu- 
minating power. A suitable mixture 1s: 
Zirconia, 90; magnesia, 5; lime, 4; sesqui- 
oxide of manganese, 1, made into a paste 
with syrup and squirted into rods. The 
Nernst Electric Light Company, West- 
minster, English patent 13,839, 1900, 
hardens its filaments by baking at a high 
temperature in an electric are between car- 
bons separated about three-eighths of an 
inch. The radiating surface is increased 
by making the cross-section elliptical, or 
flat, with rounded or square edges. An- 
other form is ribbed, with or without a 
central hole. 


ee SE es 2 OO SO L a 
Te eS 


Nak 


November 30, 1901 


THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISIMS—XLIX. 


BY W. ELWELL GOLDSBOROUGH. 


—_———— = ma 


To determine the currents flowing in 
the receiver circuits, we must take the 
resultants of the vectors of the partial 
currents effecting the receiver circuits. 

The relation of the phase electro-motive 


al II . | 
forces E and E` is such that, when act- 


ing individually, they set up currents in 
the receiver current A,A, which oppose 
one another; consequently, the difference 
of the partial vectors O'B and O'R” 
must be taken. The resultant of these 
partial vectors gives the current vector 
BBs. This vector length is quite 
closely a measure of the final current flowing 
in this receiver. Its value would be slightly 
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to Fig. 126, and the resultant current 
vectors developed in Fig. 125 have been 
laid off relatively to the circuit electro- 
motive-force vectors with which they are 
associated. On the line electro-motive 
force vector ACA we therefore have the 
line clectro-motive-force triangle A,C,A‘ 
constructed, and the current in this line 
represented by the vector O'B,. A simi- 
lar arrangement of vector parts applies to 
the line electro-motive-force triangles 
A.C Ao and AG APT 

The phase relations existing in the 
three receiver circuits are shown by the 
triangles A-C Ap ACA; and A,CyA,g. fn 
these, the current vectors A.B, A,B, and 
A,B, are respectively equal and parallel to 
the current vectors RRN BB and 
BB of Fig. 125. 


Fra. 126.—ALTERNATING MECHANISMS. 


increased if the influence of the vector 
AYA’, upon the circuit A,A, was taken 


account of. 


The current flowing in the receiver cir- 
cult A;A, is quite nearly equal to the 
vector difference of the vectors O'R! and 
O'B,™!, or to B,B,", and the current 
flowing in the receiver circuit A,A, is 
quite nearly equal to the vector difference 
of the vectors O'B and O'B,", or to 
BBE 

That the vector diagram which repre- 
sents the effects thus far developed may 
be better understood, a transfer has been 
made of the principal vectors of Fig. 125 


The system which Fig. 126 represents 
vectorially is not one that admits of a 
balanced arrangement of its parts. It is 
true that the constants .of each of the 
line circuits are the same; that is, the re- 
sistance of each of the lines is equal and 
they each have the same inductance. 
The constants of the receiver circuits 
vary about as they may be expected to 
vary under commercial conditions, and 
consequently they give rise to a somewhat 
unsymmetrical arrangement of the re- 
ceiver electro-motive forces relatively to 
the generator electro-motive forces. 

As conditions are assumed which make 
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the balance of the forces more nearly per- 

fect, the application of the methods of 

solution are simplified and a completely 
balanced system is very easily treated. 

The diagram of Fig. 126 shows the line 

losses to be greater than would ordinarily 

be feasible under commercial conditions. 

In Fig. 125, therefore, the gap spaces 

A, Ay, APA! and Agta are all from 

two to three times greater than they 

would ordinarily be. This shows quite 
clearly the possibility of neglecting their 
presence under commercial conditions. 

Example 23. 

Given: A three-phase generator sup- 
plying power to a three-phase distributing 
system, the receiving circuits of which 
are connected in mesh. Such a system is 
diagrammatically represented in Fig. 117. 

The phase electro-motive forces El, E” 
and E™ have each a value of 1,200 volts, 
and a phase displacement relative to one 
another of 120 degrees. The lines, 

AA, AA, and A,A, have each a resist- 
ance of 6.66 ohms, and an inductive 
reactance of 1.18 ohms. 

Of the three receiving circuits : 

Circuit A,A, has an effective resistance of 
22.7 ohms, and an effective reactance 
of 6.1 ohms. 

Circuit A,A, has an effective resistance of 
22.6 ohms and an effective reactance 
of 14.5 ohms. 

Circuit A,A, has an effective resistance of 
20.7 ohms, and an effective reactance 
of 23.6 ohms. 

Determine the values of the currents 
which will be set up in each of the re- 
ceivers by the impressed electro-motive 
forces, and the efficiency of the trans- 
mission between the generator and the 
receivers. 

In solving this problem, three phases of 
the generator will be taken primarily as 
acting upon the system one at a time. 
When phase E' is alone impressed upon 
the system and phases E” and E™ are 
eliminated, E! will be impressed upon the 
line circuit A,A, in series with the cir- 
cuits A,;A,A, in parallel with the circuits 
A;AgA3. The presence of the circuit 
AgA, In connecting the two limbs of the 
parallel system will be neglected. 

Assume an electro-motive force of 1,000 
volts to be impressed upon the parallel 
circuits A,A,A, and A,A,A;. From the 
known constants of these circuits the 
values of the currents which would be 
set up through them by the impressed 
electro-motive force can be determined, 
and the values so determined are graphic- 
ally shown in Fig. 122. Since the re- 
sistance of the circuits A;A,A, is equal to 
29.3 ohms, and their reactance equal to 
15.7 ohms, a current of 30 amperes equal 
to OB,’ will be set up in them. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XV. 


BY A. E. DOBBS. 


HOUSE WIRING. 


In making the “drop” from the pole line 
to the building, the wires should always, 
if possible, be kept up at least twenty feet 
above the ground, not only to avoid inter- 
ference by meddlesome persons, but to 
keep the wires out of the way of firemen 


LINE 


Fic. 59.—METaODS OF ENTERING BUILDINGS. 


if it should ever become necessary for 
them to be called to that particular neigh- 
borhood, an ever-present possibility. Many 
towns have an ordinance requiring all 
overhead wires to be raised twenty feet or 
more above the ground, and it is to the 
interest of all electrical companies to see 
that it is observed. 

It is best, therefore, to bring the wires 
from the pole to one of the upper stories 
of the building, keeping the wire between 
the pole and the house as nearly level as 
possible, and afterward dropping down to 
the window or part of the wall as nearly 
as possible to the spot where the instru- 
ment is to be placed, with insulated wire, 
when a hole bored or drilled straight 
through the wall completes that part of 
the operation. (Fig. 59.) IN ALL CASES SEE 
THAT THE HOUSE WIRING IS WELL DONE, 
AS THAT IS THE WEAK SPOT IN NEARLY 
ALL INSTALLATIONS. 

Bringing the wires down the side of 
the house and into the cellar should always 
be avoided when possible, for it should be 
made a cast-iron rule to keep wires out of 
the reach of children, meddlesome persons 
or animals, as these may not only make 
trouble for the maintenance department 
of the company, but the wires themselves 
may, under certain well-known conditions, 
become dangerous to life. 
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It is not necessary that the wires 
from the pole to the house should 
always be insulated—though it is de- 
sirable that such should be the case, 
as there is in this way less liability 
to trouble. One of the most satis- 
factory methods of making the connec- 
tion from the pole to the house is by means 
of what is known to the trade as “duplex 
wire,” which consists of two single rubber- 
covered and braided wires of No. 14 cop- 
per or No. 16 iron twisted together. Some 
managers, however, regard this as a use- 
less expense and where the wires can not 
be kept far enough apart to avoid the 
possibility of their getting crossed, will 
use one bare and one covered wire, general- 
ly of the weather-proof brand, which will 
prevent the line being put out of service 
in case the loop should become crossed. 

The wires leading from the pole to the 
house should not be too tightly drawn, 
as they not only pull the pole out of line, 
which is very undesirable, but they are also 
apt to become noisy enough to seriously 
annoy the occupants of the building. 
If proper precautions are taken it is just 
as easy to keep trouble out of a slack wire 
as a tight one, especially if they can be 
spread apart two feet or more, and pro- 
vided further there are not more than two 
or three of them to deal with. Thus, if 
the wires should be drawn up as shown in 
Fig. 60, which shows in an exaggerated 
way the lower wire as not nearly so tight 


Fig, 60.—Wrres AT DIFFERENT TENSIONS. 
as the upper one—though neither one is 
tight—there is little danger of their get- 
ting crossed or remaining so if they 
should; even though a high wind should 
swing them together, the natural rate of 
vibration of the two being different they 
would be apt to separate again, for the 
same wind that shook them together will 
also shake them apart, so that the liability 
of their remaining crossed is less than if 
they were both drawn to the same tension. 

It is not to be denied, however, that 
wires drawn to perfectly even tension 
present a neater appearance and the sug- 
gestion thrown out in Fig. 60 is intended 
only to apply to cases where the wires can 
not be spread two or more feet apart. 

There is an amusing impression preva- 
lent among a certain class of linemen that 
a slack wire fs not so well insulated or will 
not carry the current as well as a taut one. 
To correct this impression it might be 
well to say that as long as the wires rest 
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only on proper insulating supports and 
are surrounded by free air they will be well 
insulated and as long as they are kept far 
enough apart they can not swing to- 
gether. 

When, however, there is a large num- 
ber of wires placed close together, as on a 
cross-arm, then they can not be too tight- 
lv drawn, provided due regard is had for 


the breaking strain, and a dip between . 


poles of only eight inches and a uni- 
formity of tension that will permit a 
stick laid across the middle of the section 
to touch every wire may seem like an im- 
possible ideal to work to, yet it has been 
attained in practice. 

Theoretically, a tight wire might, by 
having a little less wire in circuit and a 
tightening of the connections, show a slight- 
ly less resistance, though it is possible this 
might be counterbalanced by the stretch- 
ing of the wire and thus, by reducing the 
diameter, increasing the resistance. Prac- 
tically this question is not worth discuss- 
ing. 

BRACKETS, ETC. 

The use of brackets on a house are de- 
sirable from an electrical point of view, as 
the petticoat glass insulators prevent a 
great deal of leakage in wet weather but, 
if located in view of the street, they are 
so unsightly that it is better to sacrifice a 
trifling amount of insulation than to use 
them. If knobs are to be used there are 
only two kinds that should be allowed to 
go on the house: One is a glass knob about 
the size of what is known to the trade as 
“No. 5,” which is a porcelain knob about 
one and one-half inches in height and a 
little more than one inch in diameter. 
The other is the porcelain knob just de- 
scribed. 

If porcelain is used, specify thoroughly 
hard, vitrified, glazed porcelain and accept 
nothing else, as dealers will often offer 
you a soft clay insulator at a considerably 
lower figure, but it is almost worthless as 
an insulator, though it is sometimes used 
by electric light contractors, not so much 
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BRACKETS. 
on account of its insulating as its non- 
combustible qualities. Do not use too 
many of these insulators; in fact, do not 
use any more than are absolutely neces- 
sary. ln an experience covering the 1n- 
stallation of thousands of telephones the 
writer has rarely found it necessary to use 
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more than three fastenings on a house 
for each wire, or six altogether for two 
wires. 

In putting these knobs on buildings, the 
best method of fastening them on is by 
means of four-inch wire nails with a 
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leather or rubber washer under the head 
to prevent their splitting the insulator. 
This is a much quicker and easier way 
than using screws, and holds much more 
securely, while the leather washer under 
the head allows the nails to be driven 
down quite hard. The question of taking 
these knobs off the house at some future 
time is not worth considering at present 
prices. A few knobs of the kind described 
above will not seriously lower the insula- 
tion of the line, even in wet weather, while 
they are cheaper, easier put on, hold bet- 
ter and are more sightly than brackets 
can possibly be. Meanwhile, if there is 
any doubt of the quality of the porcelain 
procurable, buy glass knobs, about which 
there can be very little doubt. Glass is a 
better insulator than porcelain, anyhow, 
notwithstanding some opinion to the con- 
trary; it is true that porcelain is used on 
many high-voltage lines, but not so much 
on account of its insulating qualities as 
its mechanical strength. 
SOME POLE LINE DEVICES. 

One of the things that an inexperienced 
lineman is apt to do is to run wires over 
the top of the cross-arm or put on a lot 
of useless knobs in order to get his wires 
to the outer end when making the house 
connection. This is all wrong in practice 
as well as theory. 

It may be put down as a good proposi- 
tion that wires should be so carried across 
the side or underneath the arm that they 
can not be broken by men climbing 
through or standing upon them. One of 
the best methods of making a loop to the 
house is by one of the brackets shown in 
Fig. 61, which are simple pieces of curved 
iron, that can be made by any blacksmith 
unless you can procure them from your 
supply dealer at a cheaper rate. They can 
best be made of five-cighths-inch round 
iron or steel of the requisite form, chipped 
at one end to hold the filling material of 
the glass insulator, inserted into the hol- 
low part of the insulator and filled with 
plaster of paris or cement to hold the in- 
sulator in place. 
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From the fact that a simple pin passed 
through the arm is liable to turn, it will 
probably be found preferable to flatten out 
the shank and drill holes for fastening it 
on the side of the arm. Fasten with a 
small lag-screw one-quarter inch by four 
inches. 

Crossing the wires from one side of the 
arm to the other should be avoided, if it 
can be done just as well as not, but if the 
arm must be crossed do so with insulated 
wire stapled to the side or underneath the 
arm, the staples being driven in so lightly 
that the wires lie free underneath so that 
considerable movement can take place if 
necessary. But even insulated wires 
should not be run on the top of the arm 
where they are liable to be trampled on 
and broken. 

DEAD-ENDING LINES. 


In making a branch line to the house 


Fig. 638.—DEApD-ENDING. 


the two wires should be separated on the 
glass as shown in Fig. 62, for if the two 
wires are dead-ended on different parts of 
the glass it is an easy matter to separate 
them should changes afterward occur. 

The strain of dead-ending the wires on 
a single arm, however, is liable to warp the 
arm around, and the best method probably 
is to carry all wires for a certain distance, 
as, say, past five houses that are likely to 
use telephones, and dead-end them all on 
a double arm, which can then be head 
guyed. As the strain is uniform on all 
the wires they will not warp and will re- 
tain their position much better. If iron 
wire is used both time and money will be 
saved by running all connections in this 
way, for, though it may take a little more 
wire, it will pay in the amount of labor 
saved in making house connections, and 
after being installed it will pay in the 
amount of trouble saved, to say nothing of 
the neat appearance of the line. If the 
wires are tightly drawn, as they should be, 
there 1s no need of cutting them to make 
a house connection, for they are not as 
likely to get into trouble as though they 
were dead-ended wherever the house drop 
occurred. 

Fig. 63 shows one method of dead-end- 
ing wires by means of double arms wherein 
the double-grooved insulators are placed on 
the pins and their tops lashed together, the 
line wire being tied to the lower groove of 
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one of the insulators. Thus we have two 
arms to hold the strain and the support of 
two pins to hold each individual wire. 
Fig. 64 shows another method of dead- 
ending which is very good, though not so 
good as the one shown in Fig. 63, as in this 
case the wire has only the support of one 
pin instead of two. It consists simply in 
an iron brace reaching from the back of 
the pole to the end of the arm and bolted 
there by means of the ordinary brace bolt. 
If not considered strong enough there 
might be still another bolt passed through 
the quarter of the arm near the third pin. 
The method of dead-ending the lines 
at certain fixed points presupposes the use 
of iron wire, which, for short lengths, is 
practically as good as copper. Much, how- 
ever, depends upon the locality, for there 
are towns where iron wire would not last 


_two years. Where copper is used, however, 


owners generally do not want to waste even 
a single section of it. 


Telegraphing and Telephoning 
Simultaneously. 

The Northern Pacific Railroad tele- 
graph superintendent, Mr. C. H. Grant, 
has perfected an invention for the simul- 
taneous transmission of telephone and 
telegraph messages over the same wire. 
Tests made over a line 25 miles in length 
demonstrate that it is a success. It per- 
mits of the sending of 
the ordinary telegraph- 
ic message while at the 
same time two parties 
are conversing over the 
line by telephone, there 
being no confusion of 
the two systems. Mr. 
Grant uses an origi- 
nal system of induc- 
tion coils in con- 
densers. When both 
wires are being used 
there is no noise of 
the clicking of the 
telegraph - instrument 
noticeable when par- 
ties are telephoning. 
The Northern Paci- 
fic will adopt the dou- 
ble system, connect- 
ing it with its trans-continental telephone 
system and telegraph line. The company 
has ready for service about 115 miles of 
line, which will be connected in a short 
time, and the balance of the line be 
tween St. Paul and the coast will be 
finished as fast as the telephone devices 
can be applied. A similar service has 
been in use over the long-distance tele- 
phone lines for several years. 
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INADVISABILITY OF PLACING HIGH AND 
LOW-POTENTIAL WIRES THROUGH 
THE SAME CONDUITS OR THROUGH 
THE SAME MANHOLES.* 


—— —s 


BY CAPTAIN WILLIAM BROPHY. 


It is the duty of this association not 
only to care for and construct electrical 
systems for the transmission ‘of electrical 
energy in the form of signals, light, heat, 
power and articulate speech, but to see 
that corporations and individuals engaged 
in the business of the transmission of elec- 
trical energy for any of the above named 
purposes shall cause the public the least 
possible inconvenience and expose their 
lives to little or no danger. 

You are all, no doubt, familiar with the 
underground systems in use at the present 
time, and for that reason I will not enter 
into a detailed description thereof and 
will merely state that there are but two 
svstems, that known as the Edison or 
solid-tube system, and the drawing-in sys- 
tem. The former was the first laid in this 
country. Owing to the size of the cou- 
ductors for supplying current to the in- 
candescent lamps from the first Edison 
generating station in New York they had 
to be laid underground and this system 
was devised to meet the existing condi- 
tions. The conductors are placed in sec- 
tions of wrought-iron pipe, twenty feet 
in length, in which the copper conductors 
are placed, the space between them and 
the interior of the pipe being filled with 
an insulating compound; the conductors 
are connected together by means of short 
lengths of flexible cables, and the tubes 
by cast-iron coupling boxes which contain 
these cables, these boxes being filled with 
compound ; tie boxes are used for service 
connections. These tubes are laid in the 
ground in trenches from eighteen inches 
to two feet in depth, with no mechanical 
protections save a plank laid over them 
before the trench is back-filled and the 
street repaved. 

What is known as the drawing-in sys- 
tem is the one most generally used in this 
country. This consists of ducts or pipes, 
single or multiple, laid in cement when 
single and surrounded by concrete and 
terminating in manholes of brick laid in 
cement at intervals of from 100 to 300 
feet. Through these the cables are drawn 
into the ducts and the ends of the differ- 
ent lengths spliced together. In many 
cases service connections are made from 
these manholes. The ducts are made from 
plain wrought-iron pipe, shect-iron pipe, 
cement lined, vitrified clay, and wood, but 


* A paper read before the International Association of 
Municipal Electricians, Niagara Falls. 
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very little of the latter is used at the pres- 
ent time. This description is only 
general, as it is not the purpose of 
this paper to give a detailed descrip- 
tion of the underground system. The 
insulation is rubber compounds, cotton 
and other fibrous material treated with 
some bituminous compound, paper, dry 
and loose for telephone service, and tight- 
ly wound and treated with paraffin for 
other service. You will please take notice 
that all the material here named is highly 
inflammable. Nearly all cables and con- 
ductors have a covering of lead over the 
insulation; paper and fibre must have 
such protection from moisture, and rubber 
should have, as a protection against gases 
that may be present in the ducts and man- 
holes. Some underground cables and some 
loose and unprotected wires are used for 
low-tension service, such as telegraph and 
district messenger service. I believe that 
all classes of people now agree that it is a 
feature to place electrice wires underground 
in the business portion of our cities, 
with the exception of long-distance 
telephone and telegraph lines, for if 
placed underground 
in every city and town through which 
they passed between Boston and Chicago, 
for instance, conversation could not be car- 
ried on in the one case and the speed of 
transmission would be greatly reduced in 
the other. Such being the case, the very im- 
portant question now occupying the minds 
of the public and the electric companies 
is the best method of accomplishing this 
much desired end. 

The time has arrived when overhead 
wires in the business portions of our cities 
must be placed underground, and it is for 
us now to consider the best plans and 
methods of bringing this change about. 
There are but three plans to be considered, 
viz., to grant permission to each com- 
pany to construct and maintain conduits 
under such reasonable restrictions as are 
necessary for the interest and protection 
of the public; to grant such permission 
to a private company or corporation to 
construct and maintain such conduits as 
those previously named, to be rented at 
a figure that will ensure a fair return on 
the investment; municipal ownership, the 
city constructing and maintaining the con- 
duits at a rental sufficient to pay the in- 
terest on bonds and meet the requirements 
of a sinking fund for the final redemption 
of the same. The first of these plans has 
been adopted by the cities of Chicago and 
Boston, and nearly all of the smaller cities 
follow the same plan. In Philadelphia 
both plans have been adopted, while Balti- 
more, a city that has no sewage system, is 
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now engaged in the construction of elec- 
trical conduits to be rented to the owners 
of electric wires, with the hope of enrich- 
ing its treasury from the rentals recived 
from them. 

This system of private ownership has 
given, and is giving, perfect satisfaction to 
the people, with the exception of the few 
who believe that the space under the sur- 
face of the streets occupied bv these’ con- 
duits should not be given up without a 
substantial money consideration, and the 
other still smaller class who contend that 
the conduits should be owned by the city 
or town. I will first present the advan- 
tage of this plan, both for the electric com- 
panies, the city and its people. The con- 
duits being built by permission of the city 
councils and under the direction of one 
of its departments, the work should be, 
and is, done in a substantial and work- 
manlike manner, and it is not likely to 
give any trouble for many years to come. 
In Boston the locations are selected, the 
plans approved and the work and material 
carefully inspected at every stage; a 
standard of insulation is established and 
maintained for all high-tension conduits ; 
the poles and wires that are looked on as 
a menace to the safety of the community 
by some, an obstruction bv others, an of- 
fence to the esthetic taste of still others, 
and a general cause of complaint for all, 
are removed. The sickening spectacles of 
men being roasted or falling lifeless across 
or from the wires, the danger of disabling 
at a critical moment or at almost any time 
those two important arms of the munici- 
pal service, the fire and police signal sys- 
tems, by reason of contact with the high- 
potential wires causing burnouts, and low- 
potential crosses, causing short-circuits, 
the possibility of converting low-potential 
wires (harmless in themselves) into high- 
potential wires and carrying currents of 
sufficient volume to cause fire and of suffi- 
cient intensity to cause serious Injury or 
loss of human life into the instruments 
that are handled daily by thousands of 
people, are all avoided. Interruption by 
storms of wind, snow and sleet, an all-im- 
portant matter, is also avoided. Perfect 
control of their wires and cables is secured 
to the companies and injury to the same, 
owing to the ignorance of those other than 
their own employés, is avoided ; opportuni- 
ties to make changes and necessary repairs 
are open at all times, damage that is sure 
to occur to low-potential cables, due to the 
breaking down of insulation or burning of 
high-potential cables, is avoided and the 
reliability of the service to the public 
made much more secure; and, finally, the 
municipality is relieved of all care and 
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responsibility for the conduits and what 
they contain. 

The objections to this plan of private 
ownership of electric conduits are, as be- 
fore stated: First, the belief in the mind 
of a large proportion of the people that a 
valuable franchise or privilege is given 
to the companies by the city for which it 
is receiving nothing in return. I contend 
that such is not the case, for an examina- 
tion of the books of the assessor of any city 
or town in any state of the union will show 
that they pay a tax on their overhead or 
underground systems in some form or 
other, and in addition to this they reserve 
space on their poles for all municipal 
wires, and one or more ducts in their un- 
derground systems for the same purpose. 
Owing to this arrangement some of our 
largest cities’ investments in poles and 
underground conduits are very small in- 
deed. In Massachusetts the overhead lines 
and underground systems of the elcctric 
light, power and street railway companies 
are taxed as personal property by the cities 
and towns. The lines of the telegraph 
companies are taxed by the state, based on 
the mileage within its borders. The tele- 
phone company pays a company franchise 
to the state, based on the total number of 
telephones in use in other New England 
states in which it does business, but in 
proportion to the number of telephones 
in use in Massachusetts. The only cities 
and towns that receive any of this tax 
from the state are the few in which the 


` stockholders of the telephone company re- 


side, so that while the company pavs a 
high rate of tax on its capital, only a 
few of the cities and towns derive anv 
benefit from it, the greater portion of it 
going into the state treasury. No doubt 
it would give much more satisfaction to 
the company and town and city authorities 
if a state tax was levied on the real and 
personal property and paid to the cities 
and towns in which it was located, such 
tax to be a uniform rate and established 
bv the state. 

In reply to the claim so often and so 
persistently set forth that a special tax 
should be paid by those occupying the pub- 
lic streets and highways with overhead 
and underground wires, it can be said 
that the owners of private carriages and 
public conveyances pay no special tax for 
the use of the streets. It can also be said 
that water, gas and electricity, as applied 
to our various wants, have become an 
absolute necessity to our higher state of 
civilization and can not be dispensed with ; 
that the only place where water and gas 
pipes can be placed is under the surface of 
the streets. When, owing to the extended 
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application of electricity to our wants and 
extended demands therefor, overhead wires 
became so numerous as to be an obstruc- 
tion or worse, and when, in response to 
public demands and before such demand 
took definite form, companies removed or 
sought to remove their overhead wires 
and placed them underground (thereby 
losing the greater part, if not the whole, 
of their original investment, besides mak- 
ing a very much greater one for the new 
system), then it does seem that to impose 
a special tax on what all must concede is 
in the nature of a public improvement is 
unjust, unfair and bevond the bounds of 
reason. 

The question of municipal ownership 
has taken a wonderful hold on the minds 
of the people of some parts of this country. 
In many sections, in the past, it has 
amounted to a craze and it does even to- 
day, with many sections of the country 
strewn with municipal ventures that have 
proved disastrous failures, together with 
the blasted hopes of their promoters, who 
now fully realize that an ounce of “fore- 
sight” is worth a ton of “hindsight.” 
The judgment of sound business men of a 
community, when applied to municipal 
ventures, is of inestimable value when 
compared to the wild vauntings of the pro- 
fessional agitators and misnamed politi- 
clans, who are “in it for what there is in 
it,” whose political creed is simply greed, 
and who have no right to associate with 
men of higher aims and purposes who take 
an active part in politics. Notwithstand- 
ing all this, municipal ownership has 
many friends and advocates. 

Assuming that municipal ownership of 
electrical conduits is decided upon, what 
is the best method to pursue? The plan 
adopted by the only first-class city now 
engaged in the construction of conduits, 
and proposed by nearly all who intend or 
desire to build them, is to build for the 
joint use by the owners of all classes of 
wires and cables, and the only company 
that I know of that has secured a fran- 
chise to construct conduits to rent to 
others intends to build them for joint 
occupancy of high and low-tension wires. 
To such joint occupancy determined oppo- 
sition 1s made by some if not all of the 
owners of low-tension wires, and, in my 
opinion, such opposition is justifiable and 
the companies are not only serving their 
own interests but those of the public as 
well by such oppcsition. The reasons for 
such opposition are all good and sufficient, 
and T will try to state them as clearly as 
possible. 

In conduits of this kind perfect and ab- 
solute control of the wires and cables con- 
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tained therein can not be maintained by 
the owners thereof, nor can absolute safety 
from injury, due to carelessness or ignor- 
ance of those not in their employ and 
whose actions they can not control, be en- 
sured. 

When it is absolutely necessary to make 
repairs or changes in order to prevent in- 
terruption to the service, which may prove 


serious, or to maintain its reliability long 


and vexatious delays may be caused be- 
cause others may be in possession of the 
manholes for the same purposes; for in- 
stance, a sudden drop in the insulation re- 
sistance of a high-potential cable may be 
the forerunner of a breakdown and burn- 
out, which may be prevented by prompt 
action. This action can always be taken 
where separate conduits and manholes are 
provided for each company. A burnout 
in a high-potential cable, particularly 
when it occurs in a manhole and near the 
bottom, is almost sure to result in the 
burning out of every cable of whatever 
name or nature contained therein, causing 
serious interruption to the different serv- 
ices dependent on them and great in- 
convenience to the public, to say nothing 
of the possible, probable and actual dan- 
gers they are exposed to, which will be 
considered later. 

In external appearance there is no dif- 
ference between many of the lead-covered 
cables for high and low-potential service, 
and it is next to impossible to distinguish 
one from the other when placed in man- 
holes or conduits. Should a workman em- 
ployed by the telephone company, for in- 
stance, who happened to be unfamiliar 
with the disposition and arrangement of 
the cables in the manhole, cut into a rail- 
way or direct-current incandescent light- 
ing cable by mistake, the effect to him 
would be startling, and should he be able 
to reach the surface of the street unin- 
jured he might consider himself fortunate 
indeed. The effect on the cable could be 
told much better after the tremendous 
energy passing over them had expended 
its force in destroying them than it could 
be predicted before the accident. The 
melted copper, lead and iron and rem- 
nants of ducts and cable would bear 
silent but eloquent testimony to the de- 
structive effects of electricity when let 
loose in large volume and under high or 


medium pressure. If this same thing were 


to happen to a cable carrying alternating 
currents at a pressure of 2,000 or more 
volts; if he escaped with his life he might 
be considered a modern miracle. It may 
be said that accidents of this kind might 
be prevented if the cables bore some dis- 
tinctive mark or tag. My personal expe- 
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rience has been that rules of this kind are 
never strictly lived up to, are difficult to 
enforce and would not wholly prevent such 
accidents. 

There can be but one excuse for 
building underground conduits and com- 
pelling joint occupancy of the same by 
high and low-tension wire, economy and a 
desire to obtain the greatest revenue possi- 
ble therefrom. Such a consideration 
should not weigh for a moment against 
the danger the public would be exposed to 
by the adoption of such a plan. With the 
experience up to the present time with un- 
derground systems before them, no city 
is justified in constructing conduits for 
joint occupancy herein described or to 
authorize their construction by others; on 
the contrary, it should prevent such joint 
occupancy when proposed. 

It may be said that high and Jow-ten- 
sion wires are placed on the same poles in 
the streets. It can also be said that hun- 
dreds of lives of linemen have been sacri- 
fieed due to that barbarous practice, and 
that many lives have been lost and much 
loss of property has also resulted, and that 
to continue this practice under the sur- 
face of the ground is rank folly and 
criminal neghgence. The tops of all poles 
are reserved for town and city wires. To 
make use of high-potential lines of poles 
for such purpose is indefensible. Tele- 
phone and telegraph ducts, one or more in 
each conduit, are reserved for municipal 
wires free of cost to the town and city. 
None other should be used. 

In the first conduits in Chicago were 
placed the are light and the police and 
fire department wires. There were so 
many serious burnouts that the latter 
had to be removed and placed in separate 
conduits. 

When companies like the Boston Elec- 
tric Light Company and the Boston Ele- 
vated Railway Company build twin or 
double manholes along the line of their 
main conduits as a means of preventing 
the destruction of all their cables in case 
of burnouts, municipal authorities should 
exercise their authority to prevent the 
placing of high and low-potential wires 
in the same conduits or the same man- 
holes. 

The conditions as we find them to-day 
are as follows: High-potential wires at 
any voltage from 500 to 20,000, and a 
constant current of an amount governed 
only by the carrying capacity of the con- 
ductors; medium-potential wires from 50 
to 500 volts and the amount of current 
limited only by their carrying capacity, 
and low-potential wires, under which head 
is classed telephone and all classes of sig- 
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naling wires. These wires have insulating 
covering, the useful life of which is a 
most uncertain quantity. It may resist 
a strain from three to five times what is 
required of it in actual service, when such 
strain is applied for a short time as a 
measure of insulating resistance. It may 
break down when in no service in unac- 
countable ways, at any time and under 
any circumstances, permitting the pent-up 
energy flowing over the wires to get be- 
yond control and cause loss and damage 
that can not be estimated, when these 
three classes of wires are placed on the 
same poles and fixtures against the judg- 
ment of all those engaged in the construc- 
tion and care of overhead lines. Such 
conditions should not exist at all, and 
would not if the objections to pole lines in 
the streets and highways did not over- 
shadow the dangers possible with this bar- 
barous practice, which dangers are, un- 
fortunately, not understood by the aver- 
age citizen. When the attempt is being 
made in many quarters to construct con- 
duits that will provide a common resting 
place for these three classes of wires, thus 
exposing one class unnecessarily to dan- 
gers that are inherent in the other, and 
what is still more to be dreaded, exposing 
the lives and property of thousands of 
people to an unnecessary hazard, what is 


to be the attitude of this association and 


its individual members on this all-im- 
portant question ? 

The duty of those who have under their 
charge fire and police signal systems is 
clear. They should resist every attempt, 
no matter by whom, to place wires that 
have been aptly termed “the nervous svs- 
tem” of the fire and police departments in 
the same conduits and manholes with any 
but low-tension wires. 

The duties of those in charge of the 
municipal inspection of electrical construc- 
tion and material and devices are fully as 
responsible as are those of superintendents 
of fire and police telegraph systems. 
They stand between the public and those 
whose ignorance and cupidity would add 
to the dangers of the generation and dis- 
tribution of electrical energy. They must 
see to it that such dangers are reduced to 
a minimum by preventing electric currents 
of high potential from escaping from the 
paths over which they are designed to 
travel. Above all, they should not consent 
to the exposure of fire and police signal 
systems to unnecessary dangers by placing 
them in the same underground conduits 
with high-potential wires. To remove 
them from one danger, the elements, and 
to expose them to much greater ones when 
placed underground, would be inexcusable. 
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The first duty of the members of this asso- 
ciation is to the committees they serve. 
Will you serve the interests of the public 
and perform your full duty if you permit 
or encourage the joint occupancy of un- 
derground conduits and manholes by all 
classes of electric wires and cables? I 
think not, and that opinion is based large- 
ly on personal experience. 

I believe the system adopted by the 
Massachusetts Legislature and applied to 
the city of Boston is the only one that 
should be followed. In this system space 
is given to the companies in which to 
construct their conduits under the direc- 
tion of the city authorities. 
dangers that do exist in high-potential 
wires are reduced to a minimum and low- 
potential wires cease to be a source of 
danger. Low-tension wiremen, whose 
lives are as dear to their families or friends 
as are those occupying higher stations, 
are not continually exposed to great dan- 
gers. Each company is responsible for 
its own conduits and what they contain, 
and, in case of accidents causing damage 
to others, there is no divided responsibil- 
ity. Burnouts of high and medium-poten- 
tial underground cables can not be pre- 
vented, but this plan prevents the unnec- 
essary destruction of all low-tension cables 
with the possible serious consequences that 
may follow, and it assures a far more re- 
liable service of all kinds to the people. 

This association should take the posi- 
tion that separate conduits for each com- 
pany are in every way satisfactory to every 
interest, public and private. Next to that 
comes the plan for two separate classes of 
conduits, one of which could be occupied 
jointly by high and medium-potential 
wires, the other by low-potential wires. It 
should under no consideration sanction 
the plan of joint occupancy of conduits 
and manholes by all classes of electric 
wires. With the record before it of burn- 
outs that have occurred, which is but a 
small part of those which have taken 
place—as no public record has or can 
be kept of them—it can not fulfill its 
mission or maintain its high standing if 
it docs not set the seal of disapproval on 
this unnecessary and uncalled for practice. 

— a 
South African Trade. 

United States Consul-General J. G. 
Stowe, of Cape Town, South Africa, gives 
some good advice to manufacturers who 
contemplate doing business in South 
Africa. He advises our manufacturers 
who do not care to visit South Africa and 
must therefore send catalogues, not to 
print prices in the same, for the printed 
prices are not, merchants state, high 
enough to cover, in all cases, expenses 
connected with the receipt and selling of 
the goods. Naming net prices would be 
better, and then a distinction must be 
made between the regular dealer and the 
wholesaler, for the latter must be pro- 


tected. 


By this plan | 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—VIII. 


BY LEWIS B. STILLWELL. 


Failing to secure from the manufactur- 
ers of cables and ducts any definite in- 
formation with regard to the relative 
temperature of different ducts in a con- 
duit as affected by their location with 
reference to other ducts and the surround- 
ing earth, an experimental test was made 
for the purpose of securing light upon 
the subject. The result of this test demon- 
strates the great importance of taking 
into account the dissipation of heat in 
cases where cables conveying large 
amounts of power are used. I quote from 
a memorandum prepared immediately fol- 
lowing completion of the test: 

Losses in Cables—The problem of dis- 
sipating the heat of the cables demands care- 
ful consideration, as no conduit conveying 
260,000 horse-power at 2,200 volts has ever 
been put down, and the losses are neces- 
sarily considerable. Those losses are of two 
kinds: (1) Losses due to resistance of the 
copper conductors; (2) losses due to cur- 
rents induced in the lead sheaths. 

If twelve 1,000,000 ¢.m. cables be used to 
convey 15,000 horse-power by two-phase 
transmission at 2,200 volts, the current 
through each circuit consisting of an out- 
going and return cable delivering 2,500 elec- 
tric horse-power (1,865 kilowatts) is 848 am- 
peres. The resistance of the cable per linear 
foot is 0.00001035 ohm at sixty-eight Fabren- 
heit. The loss of energy per linear 
foot of conductor is approximately seven 
watts, and when a considerable number of 
such cables carrying this amount of energy 
continuously for twenty-four hours per day, 
are placed in tile ducts constituting a con- 
duit as ordinarily constructed, it is evident 
that the problem of dissipation of the heat 
must be carefully investigated. 

With regard to the thermal drop between 
the copper conductor and the outer surface 
of the lead sheath, the difference of temper- 
ature of the lead sheath and surrounding 
air, in order that the former may give up 
the whole or part of its heat to the latter, 
the thermal drop through the wall of the 
duct, the effect of the proximity of 
other ducts, the thermal drop from the 
conduit (which is surrounded by cement) 
to the surrounding earth, the heat conduc- 
tion of the surroundjng earth—particularly 
when very dry—and the tendency of the 
ducts to ventilate themselves where oppor- 
tunity is ouered, through manholes, we have 
been abie to secure no satisfactory data 
from manufacturers of cable or others. We 
have, therefore, carried out a somewhat 


elaborate test, using twenty-four ducts 
of our thirty-six-duct conduit, between 
two manholes about 140 feet apart, 


and situated in the vicinity of the 
Pittsburgh Reduction Company's works. 
Through each of these ducts, a No. 6 “draw- 
ing in” wire has been drawn, and these 
wires have been connected together at alter- 
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mate ends in such a way as to put eight wires 
electrically in series, the twenty-four wires 
thus constituting three groups of eight wires 
each. Through these wires direct current 
from the works of the Pittsburgh Reduction 
Company has been conveyed in quantity 
sufficient to cause a loss of energy of from 
5.56 to 6 watts per linear foot. The test has 
been continued for about ten days and nights, 
and during this time hourly readings have 
been taken of the current in each section, 
the voltage across each section and the volt- 
age across each two adjacent wires of each 
section. The ducts comprising each of the 
three sections have been so chosen that all 
ducts of one section were adjacent to the 
earth on at least one side, four ducts of 
another section were adjacent to the earth 
on one side, while the other four were 
separated from the earth by at least one 
other duct, and the eight ducts of the third 
section were all separated from the earth 
by at least one other duct. 


Fic. 16.—SECTION OF TyPE C INSULATOR 

| AND PIN. 

Readings of temperature by thermometer 
were taken in the manholes and in the ends 
of the various ducts. The more important 
and accurate determination of the rise of 
temperature, however, was made at intervals 
by stopping the flow of current through the 
conductor and taking bridge measurements 
of the resistance of each pair of conductors 
after allowing an interval of from ten to 
fifteen minutes to elapse in order that the 
wire might assume the temperature of the 
air surrounding it in the ducts. 

The results obtained are of great impor- 
tance. It is shown that when the loss per 
duct foot equals 5.5 watts, the rise of tem- 
perature of the air in the duct above the 
temperature of the earth surrounding the 
conduit may be as much as eighty degrees 
centigrade. This applies to ducts which are 
separated on all sides from the surrounding 
earth by at least one other duct. The rise 
of temperature in the case of ducts which 
are next to the earth or on one side, is about 
Bixty degrees centigrade, equals 108 degrees 
Fahrenheit. 

If we assume that the temperature of the 
earth surrounding the conduit may in the 
summer rise to seventy-nine degrees Fahren- 
heit, it follows that the temperature of the 
air in the inner ducts may go as high as 
114 degrees Fahrenheit, while the tempera- 
ture of the air in the outside ducts would 
be 188 degrees Fahrenheit, under the same 
conditions. 

Coincidently with our test, Mr. Henry 
W. Fisher, electrician of the Standard Un- 
derground Company, of Pittsburgh, at our 
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suggestion, has been making tests to de- 
termine the thermal drop between the cop- 
per and the lead sheath of the 500,000 c.m. 
cable, insulated with six-thirty-seconds-inch 
paper insulation, and the thermal drop be- 
tween the outer surface of the lead sheath 
and the surrounding air. From Mr. Fish- 
er’s tests, it seems safe to assume that the 
rise of the temperature of the copper con- 
ductor above the surrounding air in the 
duct, will not exceed forty degrees Fahren- 
heit. Í 

Now, if to convey 15,000 horse-power twen- 
ty-four 500,000 c.m. cables are used, we find 
by calculation that if the temperature of the 
ground surrounding the conduit be seventy 


degrees Fahrenheit, the temperature of the 


copper conductor will approximate 215 de- 
grees Fahrenheit. 


This temperature is excessive. It may 
be reduced (a) by forced ventilation, (b) 
by increasing the size of the conductors. 
If we make the size of each conductor 
600,000 c. m. we have the following re- 


sults: 

Loss per duct foot, 3.675 watts. 

Rise of air in duct, 94 degrees Fahrenheit. 

Rise of copper conductor above air in 
duct, 31 degrees Fahrenheit. 

Maximum temperature of copper con- 
ductor, 195 degrees Fahrenheit. 

Total loss in cables == 24 x 11.500 x 8.675 watts 
= 1,014 K. Fahrenheit. 

Considering these results simply with re- 
gard to the life of the cables as affected by 
the temperature attained, it is evident that 
the temperature is too high for rubber insu- 
lated cables and probably quite as high as 
can be permitted wisely if paper insulated 
cables be used. As an alternative to the use 
of single-conductor cables, the use of three- 
conductor cables working at 10,000 volts and 
supplied through step-up transformers was 
considered and finally adopted. 

Referring to this plan, I again quote 
from my memorandum: 

Plan B. 10,000-Volt Transmission, Three- 
Conductor Cables and Substations—In con- 
sidering this plan the size of the cables 
(three-conductor clover-leaf type) must be 


first determined. 


Total current per phase =. 11190000 _ 
per phase 58 X 10,600 = 


612 amperes. 

Using six three-conductor cables, the current 
per conductor = 612.+ 6 = 102 amperes. 

At a temperature of 150 degrees Fahrenheit, 
using No. 000 conductors, the loss per con- 
ductor per foot = 102* x .000075 = .78 watt. 

The loss per cable per foot = 8 x .78 = 2.84 
watts. 

The total loss in cables = 6 x 11,500 « 2.84 
watts = 161 kilowatts. 


The above is based upon triple-conductor 
cables, each conductor having a section of 
167,800 c.m. The loss per duct foot (with 
this type of cable there is no danger of ad- 
ditional loss in lead) is very moderate, and 
the maximum temperature wil] be well 
within safe limits, As regards limitations 
due to heat, therefore (and also as regards 
the application of Kelvin’s law of economy) 
it would be possible to use conductors of A 
somewhat smaller section. 


Bearing of the decision to use 10,000 
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volts for local distribution to distances 
exceeding two miles upon question of 
potential oricinally chosen for the alter- 
nators—The decision to use 10,000 volts 
for local distribution at distances exceed- 
ing two miles from the power-house is in 
no way inconsistent with the decision 
reached in 1893 to wind the alternators 
for 2,200 volts. The alternator potential 
was chosen with reference, primarily, to 
the expected large use of induction motors 
without the interposition of step-down 
transformers. In a letter addressed to 
the Cataract Construction Company, 
September 30, 1893, I said: 

In the plan which we presented to your 
company in February last, we recommended 
a potential of 800 volts. The limit, under 
the assumptions which we then made as to 
the use of a large proportion of small motors, 
was selected because we believed it to be as 
high a potential as eould safely be deliv- 
ered to the armatures of motors without the 
interposition of step-down transformers. As 
we are now informed, it appears probable 
that the proportion of motors of less than 
25-horse-power output will be very consider- 
ably less than we then supposed it would be 
and we are now, therefore, prepared to 
recommend a potential of 2,000 volts at the 
motors, believing that this can safely and 
conveniently be managed. 

In my memoir of February 6, 1893, 
upon this point, the language used was as 
follows—referring to 800 volts: 

This potential is well adapted to a large 
part of your work in Cataract City. Ata 
certain distance from the generating station, 
depending upon the cost of apparatus, cost of 
distributing circuits and the loss in these 
circuits, transmission direct from generators 
at 800 volts will become more expensive than 
transmission by raising and reducing trans- 
formers in connection with circuits carrying 
higher potential at this distance which until 
the cost of apparatus can be settled can not 
be accurately determined; we should begin 
to use raising and reducing transformers in 
connection with a high potential in trans- 
mission circuit. 

My object in introducing these quota- 
tions from the record is to anticipate and 
meet the opinion which I have no doubt 
will be held by certain theoretical engi- 
neers exnerienced in the art of construct- 
ing large power plants on paper to the 
effect that we erred in originally winding 
the alternators for 2,000 volts instead of 
10,000 volts. , í 

Transmission to Buffalo, Tonawanda 
and Lockport—For transmission to Buf- 
falo, as I have above pointed out, the sub- 
way, or tunnel, construction originally sug- 
gested by the International Commission 
was deemed impracticable, and the com- 
pany ultimately decided to erect overhead 
lines for transmitting power to Buffalo 
and other distant places. 

The first pole line was constructed by 
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Messrs. J. G. White & Company, and has 
been fully described by Mr. White in a 
paper read before the National Electric 
Light Association, in June, 1897. The 
poles are of Canada white cedar, cut with 
sap in and squared at both ends. They 
vary in length from thirty-five to fifty-five 
feet, the longer poles being used at points 
where the line crosses railway tracks or 
public roads. They are set in the ground 
to depths varving from six to eight feet, 
the depth of setting depending upon the 
length of the pole. The cross-arms are 
of selected long-leaf Georgia pine. They 
are twelve feet long and four by six inches 
in section. The poles are spaced about sev- 
enty fect apart except on moderate curves, 
where they are somewhat closer. In cross- 
ing streams and where the curves in the 
line are at all sharp, braced structures, 
consisting of two poles set about twenty- 
two feet apart and carrying, instead of 
cross-arms, a horizontal cross-piece of 
heavy timber, four inches by fourteen 
inches, are substituted. 

This pole line was designed to carry 
twelve conductors of 350,000 c.m. section. 
Only six of these conductors, constituting 
two three-phase circuits, have been erected, 
and the three conductors of each of these 
two circuits were originally placed side by 
side on the upper cross-arm. This, of 
course, located the three conductors of 
a circuit on the same horizontal plane, 
and the distance between the central con- 
ductor and each of the two other con- 
ductors was 18 inches. The conductors of 
each circuit are spiralled in six sections 
to avoid unbalancing of potential due to 
sclf-induction. As a protection against 
lightning, a barbed-iron wire of the kind 
extensively used for fencing cattle ranges 
in the West was carried upon an iron pin 
near each end of the upper cross-arm, this 
wire being grounded at every fifth pole. 

Porcelain insulators of two types, desig- 
nated, respectively, the Niagara type and 
type “C,”%swere used. The pins are of lo- 
cust. A section of the type “C” insulator 
and pin is shown in Fig. 16. The con- 
ductors are of copper, having nineteen 
strands, and weigh a little more than one 
pound per linear foot. Every insulator used 
was subjected to a puncture test of 40,000 
volts, alternating, before it was put in 
place. The method of test is as follows: 
The insulators are inverted and set in a 
hollow iron pan which is filled with salt 
water to a depth of two inches. A small 
quantity of the salt water is poured into 
the pinhole of each insulator and a small 
metallic rod is placed vertically in the pin- 
hole where it, of course, makes good con- 
tact with the brine. One pole of the alter- 
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nating potential is connected to the metal 
rod, while the other is connected to the 
pan. Any weakness of the insulator is 
quickly manifested by a series of sparks 
usually followed by a breakdown of the 
insulator and blowing of the fine wire fuse 
included in the testing circuit. 

In service the guard wires caused 
trouble by breaking and falling upon the 
charged conductors, thereby grounding 


„and, in some instances, short-circuiting 


the latter. While neither snow nor sleet 
has ever been observed to adhere to the 
charged conductors, the guard wires, of 
course, became heavily loaded with ice, 
and, as they were not sufficiently strong, 
were frequently broken by weight of ice 
and by wind pressure. Whether they were 
of any practical value in mitigating the 
effects of lightning is an open question. 
I am of the opinion that they were prob- 
ably of some benefit in that direction, but 
the interference with continuity of service 
which resulted from them was intolerable, 
and they were, therefore, removed during 
the summer of 1898. Obviously, if guard 


wires are used either for protection against 
lightning or to prevent other wires falling 
across a power circuit, they should be of 
ample mechanical strength to withstand 
all strains to which they are liable to be 
subjected. 
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Australian Cable Soundings. 


Mr. Isaac Robinson, United States con- 
sular agent at Norfolk Island, gives 
some interesting news concerning the 
Australian cable soundings. The British 
cable steamer Britannia arrived June 12 
from Brisbane, Queensland, her work 
being to mark out a track for the new 
Pacific cable. On the passage across 
from Australia soundings were taken every 
10 miles. About 100 miles from the coast 
an obstruction was met with, a mountain 
or range of mountains coming right in the 
track, and a slight deviation south had 
to be made in order to clear it. Two 
thousand eight hundred fathoms was the 
greatest depth obtained, and 257 fathoms 
the shallowest, on top of the mountains 
referred to. It has been decided that 
Anson Bay, on the west side, is the best 
place to land the cable here. Anson Bay 
is six miles from the settlement of Kings- 
ton. A cable house is to be built close to 
the shore in the bay. 

Norfolk Island will be one of the most 
important stations, as all messages to 
Australia and New Zealand will converge 
nere, to be repeated. The Australian and 
New Zealand portion of the line will, 
it is stated, be completed by the middle 
of next year; the other portion, by the 
end of 1902. 
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THE DEVELOPMENT OF THE ELECTRON 
IDEA.* 
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BY W. KAUFMANN. 
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It is not an unusual phenomenon in 
the history of science that views which 
were considered antiquated and out of date 


suddenly come into favor again, though in - 


a more or less modified form. An ex- 
tremely interesting case of this kind is 
presented by the revolution in our ideas 
of electric phenomena which has taken 
place within the last ten years, and which 
forms the subject of my lecture to-day. 
The modern theory of electrical and 
allied optical phenomena, which may be 
summarized under the name of the “elec- 
tron theory,” means practically a return 
to views as laid down in the sixties and 
seventies by Wilhelin Weber and Zöllner, 
but modified by the results of Maxwell’s 
and Hertz’s researches. W. Weber imag- 
ined electric phenomena as the actions of 
elementary electrical particles—so-called 
“electric atoms”—whose mutual influence 
depended not only upon their positions 
but also upon their relative velocities and 
accelerations. Although Weber succeeded 
by means of his hypothesis in completely 
describing the elcctrodynamical pheno- 
mena known at his time, and even in giv- 
ing a quantitatively useful explanation of 
the correspondence between electrie and 
thermal conduction in metals, as well as 
Amperes molecular currents in magnets, 
still his theory was far from becoming the 
common property of physicists of his day. 
The reason for this negative success may 
be sought for in the fact that most of the 
laws of electrodynamics when expressed 
from the standpoint of pure phenomenol- 
ogy in the shape of differential equations, 
are much more sinple and convenient 
than Weber’s formule. In addition, 
Weber makes no attempt to calculate the 
size of his electrical atoms and to test the 
result by applying it to other molecular 
processes. And, finally, the work of Fara- 
day and Maxwell brought about a general 
feeling that in electric and magnetic 
phenomena a finite rate of propagation 
would have to take the place of action at 
a distance. This demand was already put 
forward by Gauss in a letter to Weber in 
1845, but was not fulfilled by Weber's 
theory. Maxwell's treatises, begun in 
1861-1862 and concluded in 1873 in his 
famous “Treatise on Electricity and Mag- 
netism,” as well as the brillant experi- 
mental confirmation of Maxwell's results 
by H. Hertz from 1887, seemed calculated 
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to deprive Weber’s views of the last vestige 
of vitality. As a matter of fact, Max- 
well’s formule, wholly void as they were 
of atomistic conceptions, represented the 
fundamental electrical phenomena just 
as well as the old conceptions based upon 
action at a distance, and the newly dis- 
covered Hertzian waves could only be 
represented by Maxwell’s theory. 

It looks as if this brilliant suecess had 
at first blinded physicists with regard to 
the insufficiency of Maxwell’s theory in 
the matter of the more recondite optical 
phenomena. , According to Maxwell, as 
we know, the vibrations of light were not 
mechanical, but electrical vibrations of the 
ether, and the two constants by which 
Maxwell defined the electric and magnetic 
behavior of every body (the dielectric 
constant and the magnetie permeability) 
had also to be the determining elements 
in its refractive power. Although the 
condition demanded by Maxwell—of the 
refractive power varving as the square 
root of the dielectric constant—was well 
fulfilled in a number of bodies, yet 
on the other hand, many bodies, notably 
water, showed such enormous deviations 
that they sufficed to prove the inadequacy 
of the theorv in its original form. To this 
was added the dependence of the refractive 
index upon the color, for which the origi- 
nal theory gave no explanation whatever. 

Now, after a first and inadequate at- 
tempt made by Scllmeiers in 1874, Helm- 
holtz had formulated a mechanical theory 
of dispersion, founded upon the assump- 
tion that the molecules of matter have 
certain proper vibrations. 

Already in 1880, at a tiine when nobody 
in Germany vet believed in Maxwells 
electromagnetice theory of light, H. A. 
Lorentz* showed that the foundations of 
an clectromagnetic theory of dispersion 
could be laid in a manner quite analogous 
to the mechanical theory, by regarding 
every molecule as the origin of electric 
vibrations of a definite period. “He says: 
“Let there be in every material particle 
several material points charged with elec- 
tricity, of which, however, only one be 
movable, and have the charge e and the 
Mass p` Logentz derives the equations 
of dispersion from this fundamental as- 
sumption of vibrating charged particles. 

The next question is: What reason have 
we for assuming the presence of electric 
particles in every transparent body? The 
answer is furnished by a set of pheno- 
mena which hardly fitted into the Max- 
wellian theory, and which was, therefore, 
ahnost always treated in accordance with 
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the old views. I refer to the phenomena 
of electrolysis. When the electric current 
traverses an electrolyte, then, according 
to Faraday’s law, every unit of current 
deposits chemically equivalent masses at 
the electrodes. We may, therefore, assume 
that every chemical equivalent of an iron 
wandering in the electrolyte is attached 
to definite and unchangeable positive or 
negative quantities of electricity. 

In his Faraday Memorial Address of 
1881 Helmholtz points out that Faraday’s 
law necessarily implies the existence of 
electric atoms. For since the charged 
chemical atoms called by Faradav ions 
(t. e., wanderers) are liberated at the 
electrodes as neutral bodies, there must 
be a giving up of the charges or a partial 
exchange with charges of opposite sign. 
During this process, which can not be 
instantaneous, the charges must, there- 
fore, be capable of independent existence 
during a short time at least. It obviously 
suggests itself to regard this always uni- 
form unit charge as an elementary quan- 
tity of electricity as an “electric atom.” 
And when a neutral molecule—say NaCl 
—splits up into + Na and — C] when dis- 
solved in water, it is most probable that 
both the sodium and the chlorine atom 
had their charges beforehand, and that 
these charges were not appreciable be- 
cause they were equal and opposite. But 
if we consider a ray of light traversing a 
crystal of salt, the charges and the atoms 
they accompany must be thrown into 
vibrations, and must influence the propa- 
gation of the light. It is, therefore, the 
electrolytic valency charges which we have 
to regard as the electric particles vibrat- 
ing in a transparent body, and whose at- 
tractive forces, as Helmholtz showed, 
probably constituted the greatest part of 
the forces of chemical affinity. 

Now, although the plans of the edifice 
of the electromagnetic theory of light were 
laid in 1880 by H. A. Lorentz, and even 
indicated much earlier by W. Webcr, a full 
ten years were required before the dis- 
coveries of Heinrich Hertz gave the im- 
petus to collect the building stones and 
work them into shape. In the years 
1890-1893 a number of works appeared 
by F. Richarz, H. Ebert and G. John- 
stone Stoney, mostly dealing with the 
mechanism of the emission of luminous 
vapors, and in which attempts are made, 
on the basis of the kinetic theory of gases, 
to determine the magnitude of the 
clementary electrical quantity, called by 
Stoney by the now universal Ly accepted 
name of electron. The result of these 
calculations is important, as showing that 
it does not clash with other experimental 
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data. Thus, H. Ebert proved that the 
amplitude of an electron in luminous 
sodium vapor need only be a small frac- 
tion of a molecular diameter in order to 
excite a radiation of the absolute intensity 
determined by E. Wiedemann. The way 
of determining the amount of electricity 
contained in the electron is very simple. 
The quantity of electricity required for the 
electrolytic evolution of one cubic em. of 
any monatomic gas is divided by Losch- 
midt’s number—t. e., the number of gas 
molecules contained in one cubic em. Con- 
sidering the uncertainty of this number, 
it can only be said that one electron con- 
tains about 10" electrostatic units. The 
value of this number would be very ques- 
tionable but for the circumstance that a 
whole series of other methods, to be re- 
ferred to later, tends to very similar 
values. 

While it thus became clear that the sup- 
position of vibrating ionic charges was 
compatible with observed phenomena as 
regards the order of magnitude, two works 
appeared, independent of each other, 
which completed the edifice of the electro- 
magnetic theory of light. Of these works, 
that of Helmholtz* only deals with the 
special question of the dispersion of light 
in absorbing media, while the other, due 
to H. A. Lorentz,? goes much further. 
It shows how the assumption of vibrating 
charged particles in transparent bodies 
eliminates all the difficulties in the way 
of an adequate explanation of the propa- 
gation of light in moving bodies, such as 
the aberration of stellar light. Lorentz’s 
theory leaves Maxwell’s theory untouched 
as regards the free ether. A material body 
influences the optical and electrical proc- 
esses only by virtue of the electric charges 
contained in it, while in the interspaces 
filled with ether everything remains un- 
changed. Maxwell's “dielectric constant” 
therefore disappears as a fundamental 
conception in Lorentz’s theory. It be- 
comes a derived conception, and it is im- 
mediately seen that for rapid electric 
oscillations, in which the inertia of the 
vibrating charges enters into considera- 
tion, it has no significance. The same 
applies, mutatis mutandis, to the mag- 
netic permeability. 

In view of the facility with which 
Lorentz’s theory explains the dispersion 
and observation phenomena, a direct proof 
of its truth was hardly required. But that 
was also forthcoming. In 1896 a pupil 
of Lorentz, P. Zeeman,? discovered a 
phenomenon whose existence Faraday had 
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vainly sought for in 1862. If a luminous 
vapor, say a sodium flame, is brought into 
a strong magnetic field, the spectrum lines 
of the vapor show peculiar changes, con- 
sisting of a doubling or trebling, accord- 
ing to the line of vision. These changes 
are predicted by Lorentz’s theory. The 
Zeeman phenomenon further permitted a 
determination of the inert mass connected 
with the vibrating charges, and then a 
striking result was obtained, the vibrating 
electron is always negatively charged, 
while the positive charge is stationary. 
The ratio of charge to mass is that of 
17,000,000 electromagnetic units to one 
gramme, and since one gramme of hydro- 
gen only contains 9,650 units, it follows 
that the mass attached to the vibrating 
electron is only about one two-thousandth 
part of the hydrogen atom. The original 
and almost tacit assumption that the 
whole ion—1. e., the chemical atom plus 
its valency charge—was in oscillation 
must, therefore, be abandoned. We must 
suppose that the charge, just as is the case 
in electrolysis, has also an independent 
mobility in the light-emitting molecule, 
and that the mass concerned in the Zee- 
man phenomenon is that of the electron 
itself. 

We thus arrive at a view which nearly 
coincides with the old conception of 
Weber, but with the important difference 
that instead of a direct action at a dis- 
tance we have an action transmitted by 
the ether, and further, that we have now 
a perfectly distinct numerical estimate of 
the magnitude of the electric atoms. 
Another difference from Weber is this: 
Weber assumed at haphazard that the posi- 
tive particles were the more mobile. Now, 
in accordance with the Zeeman effect, we 
must give the negative particles that 
property. It has been found that in other 
electron phenomena also, it is always the 
negative clectron which appears as the 
freely mobile one. Whence this curious 
one-sidedness comes, whether it will some 
day be possible to prove the existence of 
a free positive electron, or whether we 
must substitute a unitarian theory for the 
dualistic theory of electricity, we must 
leave to future developments. 

The development of the electron con- 
ception in the theory of light which I 
have sketched was quickly followed by a 
similar development in a purely electrical 
field. 

Attempts had long been made to ex- 
plain the electric discharge in gases as a 
process closely related to electrolysis. W. 
Giese was the first who supported this 
hypothesis by an investigation of conduc- 
tion in flame gases, and who also at- 
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tempted to explain the conductivity of 
metals by the migration of ions. 

But it was more especially the cathode 
rays to which, partly in consequence of 
the discovery of the Roentgen rays at the 
end of 1895, the greatest attention was 
again directed. Pliicker and Hittorf were 
the first to study the peculiar green 
fluorescence of the glass walls in highly 
exhausted discharge tubes. In the course 
of further investigations, in which E. 
Goldstein did special service, it was 
found that a peculiar kind of rays must 
be in question, proceeding from the nega- 
tive electrode, and therefore named “cath- 
ode rays” by Goldstein. Crookes at- 
tempted to explain the behavior of these 
rays in the magnetic field—their heat ef- 
fects, their supposed mechanical effects— 
by the assumption that these rays con- 
sisted of gaseous molecules charged nega- 
tively at the cathode, then repelled as in 
the pith-ball dance, and projected into the 
vacuum tube. And most of the pheno- 
mena observed could be fairly well ex- 
plained on that assumption. More accu- 
rate investigations, especially those of a 
numerical character, soon proved the un- 
tenable character of Crookes hypothesis 
—at least, in its original form. Un- 
fortunately, the good was given away with 
the bad, especially in Germany, and the 
whole hypothesis was abandoned just be- 
cause the special conception of molecules 


charged by contact proved untenable. But 


nobody could put anything better in its 
place. The more facts were accumulated, 
the more puzzling became the cathode 
rays,-and eventually matters went so far 
that it was almost considered unbecoming 
for a decent physicist to concern himself 
with phenomena so little amenable to 
theoretical and quantitative treatment. 
Then there came suddenly the most puz- 
“ling of all obscure phenomena—the X- 
rays discovered by Reentgen—and there- 
with a new stimulus for attacking the 
various riddles. The work then done was 
soon crowned with success. 

The investigations of E. Wiechert, E. 
Aschkinass, W. Kaufmann, J. J. Thom- 
son, W. Wien, P. Lenard and T. Des 
Coudres led to the uniform conclusion 
that nothing was required but a modifica- 
tion of Crookes hypothesis in order to 
arrive at an explanation of almost all the 
phenomena which would be free from 
contradiction. It was only necessary to 
regard the cathode rays as charged parti- 
cles much smaller than the ordinary 
atoms. A whole series of measurable 


properties of the cathode rays made it 
possible to determine the charge per unit 
of mass of the particles. 


The result 


-= e 


eal 


eee: 2 O, A p, 


November 30, 1901 


varied, indeed, from one observer to 
another, between seven and nineteen mil- 
lion electromagnetic units per gramme. 
But, in any case, thé numbers so closely 
approached those determined from the 
Zeeman effect that the hypothesis prob- 
ably first put forward by Wiechert may 
be unhesitatingly adopted: that we have to 
do in both cases with the same particles— 
viz., the electrons. We, therefore, have 
in the cathode rays the electrons—which 
in optical phenomena lead a somewhat 
obscure existence—bodily before us, so to 
speak. 

A number of resulting phenomena could 
now be explained in a simple manner. 
Such an electron, flying with an enormous 
velocity (after Wiechert’s measurements 
from one-fifth to one-third the velocity of 
light, according to the electro-motive 
force), must, when impinging upon a 
solid body, necessarily produce an explo- 
sive electric wave and send it out into 
space as a projectile sends out a sound 
wave. We have good grounds to suppose 
that Rwntgen rays are such waves. 
Further, if the electrons fly out from the 
surface of the cathode they will obviously 
have traveled in the interior of the metal 
toward the surface; and the electric con- 
duction of metals probably also consists 
in a migration of electrons. While, there- 
fore, in a liquid electrolyte the electron 
always appears linked to a material atom 
as “lon,” we have to do with freely wan- 
dering electrons in a metal. This electron 
theory of metals, as whose first author we 
have already considered W. Weber, has re- 
cently been mathematically formulated 
so thoroughly by E. Riecke* and P. 
Drude? that it admits of testing by ex- 
periment; for the ratio of the electric 
and thermal conductivities of metals, par- 
ticularly, a number was obtained which 
agrees ‘with observation to within a few 
per cent. ‘The optical behavior of metals, 
also, seems to show an agreement between 
theory and experiment, and P. Lenard? 
has shown that by the illumination of a 
metallic surface by ultra-violet light the 
electrons may be thrown into such rapid 
oscillation that they fly away from the 


Surface, and then show a behavior very 


stmilar to that of cathode rays due to ordi- 
nary discharges. 

lf we finally consider conduction in any 
gas made conducting by Roentgen rays, by 
ultra-violet light, or by strong heating, it 
also appears that an unobjectionable ex- 
planation of the numerical results, es- 
pecially as obtained by J. J. Thomson and 
his followers, is only possible on the as- 
sumption of wandering particles within 
the gas. It seems to follow, from cer- 
tain differences in the behavior of positive 
and negative particles, that the negative 
particles are mostly free electrons, many 
of which are, however, caught up by gas 
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molecules after a short migration, and lose 
most of their mobility through the added 
inertia. The positive particles consist of 
the portions of the molecules remaining 
after the negative electron has been split 
off. The view here sketched completely 
obviates an objection which was formerly 
used to disprove the ionic theory of gas- 
eous conduction. How is it possible, it 
was urged, for a monatomic gas, say mer- 
cury, to dissociate itself into ions? Not, 
indeed, into electrolytic ions, but cer- 
tainly into a positively charged atom and 
a negative electron. Both together form 
the neutral monatomic molecule. J. J. 
Thomson* has even succeeded by obser- 
vation of conducting gases in measuring 
the absolute magnitude of the charge of 
a single ion, and found a good agreement 
with the elementary quantity previously 
obtained. Let me add that lately a nearly 
equal value for the electron has been found 
by M. Planck? along a third and quite in- 
dependent line—viz., from the law of 
radiation of a so-called “absolutely black 
body. Everywhere, therefore, in all 
states of aggregation the electron plays an 
inyportant part in electrical and optical 
phenomena. They are the smallest parts 
of the visible world hitherto known. 
Their presence, even in the absence of 
external optical or electrical intluences— 
i. e., their permanent existence—would, 
so to speak, represent the keystone in the 
logical edifice which I have been endeav- 
oring to build up before your eyes. And 
this keystone also is forthcoming. 
Shortly after the discovery of the Rænt- 
gen rays Becquerel# found that uranium 
compounds permanently, and without ex- 
ternal influence, emit a kind of rays which 
are very similar to Roentgen rays, and G. 
S. Schmidt subsequently showed that 
thorium compounds emit similar rays. 
Further investigations, especially of the 
Curies, showed that those rays did not 
proceed from the uranium itself, but from 
certain admixtures which may, by a very 
laborious process of fractionization, be 
separated from the uranium, and finally 
so concentrated as to radiate about 50,000 
times more strongly than the uranium. 
It seems that in the final product, con- 
sisting mostly of a barium salt, a new 
element is contained, which has been 
called radium, by which it is, of course, 
not proved that just this element is the 
origin of the radiation. These Becquerel 
rays, which at first were considered to be 
related to Reentgen rays, were soon found 
to be subject to magnetic deflection, and, 
therefore, more closely akin to cathode 
rays. After Dorn and Becquerel had also 
proved their electric deflection, it was pos- 
sible to determine the speed and the charge 
per unit of mass for these rays, and the re- 
sult showed an agreement with that de- 
rived from cathode rays. Later and accu- 
rate measurements made by myself seem 
even to indicate a complete agreement. 
We have, therefore, in the radium ravs 
a class of bodies capable of emitting elec- 
trons without any external influence. As 
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regards the source of energy and the whole 
mechanism of the phenomenon we are 
still face to face with a complete riddle, 
especially as we seem to have to do with 
velocities nearly equaling the velocity of 
light, velocities which we could probably 
not attain without the most formidable 
difficulties by means of electrical forces 
alone, as available in cathode rays. Just 
the behavior of electrons at such prodig- 
ious velocities appears likely to shed much 
light on their true nature. Especially, 
it may be decided by direct measurement 
whether the mass of the electrons is not 
only “apparent,” and an illusion due to 
electromagnetic — effects. Experiments 
hitherto made actually point toward an 
apparent mass. 

And here we come to a question which 
deeply affects the structure of matter in 
general. If an electric atom only in virtue 
of its electrodynamie properties behaves 
like an inert particle, is it then not possi- 
ble to regard all masses as only apparent? 
May we not, instead of the sterile efforts 
to reduce electrical to mechanical phe- 
nomena, attempt the reverse process of 
reducing mechanics to electrical princi- 
ples? Here we return to views already 
cultivated by Zollner thirty years ago and 
lately inzproved upon by H. A. Lorentz, 
J. J. Thomson and W. Wien; if all ma- 
terial atoms consist of conglomerates of 
electrons, then their mertia results as a 
matter of course. 

To explain gravitation, it is only neces- 
sary to assume that the attraction between 
opposite charges slightly exceeds the re- 
pulsion between equal charges. An ec- 
pertmentum crucis for this view would be 
the proof of a time propagation of gravi- 
tation, or its dependence upon the posi- 
tion and velocity of the gravitating bodies. 

Thus, the electrons would be the long- 
sought-for “primordial atoms” whose dif- 
ferent groupings would form the chemi- 
eal elements, and the old alchemists’ 
dream of the transformation of the ele- 
ments would be brought a good deal 
nearer realization. We might assume, for 
instance, that among the innumerable pos- 
sible groupings of electrons only a rela- 
tively limited number would be sufficiently 
stable to occur in larger quantities. These 
stable groupings would then be the ele- 
ments as known to us. Perhaps a mathe- 
matical treatment of this question will one 
day succeed in presenting the relative fre- 
quency of the elements as a function of 
their atomic weights and in solving many 
another problem of the periodic system. 
If we cast a glance into the world of space 
we see many phenomena which await the 
application of the electron theory, notably 
the solar corona, the tails of comets, and 
the aurora. 7 

Although much may yet appear hypo- 
thetical, it is clear from what has been 
said that the electrons—those minute par- 
ticles whose size is to that of a bacillus as 
the size of a bacillus to, sav, the whole 
earth, and whose properties we may vet 
measure with the greatest precision—that 
these electrons are one of the most impor- 
tant foundations of our whole world struc- 
ture. 
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Electricity vs. Gas. 
To rae EDITOR of THe ELECTRICAL REVIEW: 

The advantages of electricity in com- 
parison with gas are being clearly exempli- 
fied on the ferryboats belonging to the 
Long Island Railroad, which ply the East 
River from James Slip, New York city, to 
Long Island City. It is very noticeable 
that these boats are equipped with gas, 
for it is not possible to come within a 
hundred yards of the ferry slip when a 
boat is in without noticing a strong odor 
of escaping gas, and the commuters using 
the boats are almost always obliged to stand 
on the forward or rear platforms, outside 
the cabin, in all kinds of weather, be it 
cold or rainy, as the odor from the escap- 
ing gas within the cabins is so obnoxious 
as to make it almost unbearable. It is a 
peculiar fact that the boats running from 
‘Thirty-fourth street across the river, 
which take a period of but six minutes to 
cross, are equipped with electric lights, 
Whereas the boats running from James 
Slip to Long Island City, taking from 
twenty to thirty minutes to cover the dis- 
tance, are equipped with gas lights. ‘These 
boats are generally filled with business 
men going to and from their homes, who 
have only this opportunity to read the 
newspapers. To read is almost an im- 
possibility, owing not only to the escaping 
gas but to the poorness of the light, which 
fluctuates continuously. It would relieve 
a great deal of the discomfort to the large 
patrons of the road if the Long Island 
Railroad management would look into the 
matter and rectify it, even to so small a 
degree as stopping the leaks in the gas 
pipes. A COMMUTER. 

New York, November 19. 
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Troliey Fire Pumps. 


The London Electrician states that a 
proposal has been submitted to the munic- 
ipal authorities at Rouen, France, by the 
chief of the fire department, for the utili- 
zation of the tramway trolley wires in 
connection with the extinguishing of fires. 
All the principal thoroughfares of the 
town are provided with electric tramways, 
and the proposal is that pumps capable of 
being electrically driven should be in- 
stalled in a number of suitable positions 
on the tramway route, to be switched on 
to the trolley wires, so that the pumps may 
be used as occasion necessitates. The 
proposal is said to have been favorably 
received, and is now under the considera- 
tion of the authorities. 

This idea was first suggested in an 
editorial note in the ELECTRICAL REVIEW 
for December 20, 1899. 
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Stereoscopic Radiography. 
To THe EDITOR oF THE ELECTRICAL REVIEW: 

My attention has been called to the in- 
teresting article on “A New Method of 
Obtaining Stereoscopic Effects in the 
Fluoroscope” by Mr. Eugene W. Cald- 
well. J notice that in this article Dr. 
James McKenzie Davidson is credited 
with being the pioneer in stereoscopic 


radiography. 


l believe that the first stereoscopic radio- 
graphs were made by myself in 1896, when 
the method and its value for locating ob- 
jects were pointed out by me. l may say 
that on a number of occasions 1 have ap- 


plied the same method to the discovery of 


the position of bones in fractures with en- 
tire success, the pictures being usually 
mounted in pairs for examination with 
an ordinary stereoscope. 

l may add, also, that an apparatus giv- 
ing similar results to that described by 
Mr. Caldwell was thought out almost at 
the same time that my first stereoscopic 
radiographs were made, but there was no 
time to put it into execution. 

Kuinu ‘THOMSON. 

Lynn, Mass., November 16. 
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What Shall We Call it? 
To THE Evirok or THE ELECTRICAL REVIEW: 

In your issue of November 9 1 read the 
article calling for a short name for ‘“‘wire- 
less telegraphy.” lt strikes me that if 
part of the word “armMosphere’—v1z., the 
first four letters—were taken it would 
make a nice-sounding word of two sylla- 
bles. Attach to this the last two syllables 
of “telegraphy” and we would have a word 
of only four syllables, defining this art 
or science. This would be three syllables 
shorter than the present name. 

ln my opinion the syllables of the 
word should be as follows: 

At - mog’- ra - phy, 
with the strong accent on the second 
syllable, very similar to “geography.” In 
fact, it would be very parallel to this name 
and sound as well, if not better. ‘The 
pronunciation above given would hold 
good for English-speaking people. The 
Continental people of Europe would pro- 
nounce it, as well as write it, 

At - mo - gra’- phie, 
with accent on the third syllable. 

G. C. DIETZ. 

Muskegon, Mich., November 16. 

A branch of the Elektricitats-Aktien- 
gesellschaft has been established in Milan, 
Italy. A branch has also been established 
in England under the name of the Lah- 
meyer Electrical Company, Limited, with 
$500,000 capital. Branches have already 
been established in Russia and Norway. 
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American Society of Mechanical 
Engineers. 


The forty-fourth meeting of the American 
Society of Mechanical Engineers will be held 
in New York city from the third to the sixth 
of December. At this meeting a number of 
interesting papers will be read. Arrange- 
ments for transportation have been made 
with the principal railway companies, by 
which those attending the meeting may 
secure the rate of one and one-third fare 
for the round trip, according to the cer- 
tificate plan. Each member is requested 
to register and obtain a numbered badge 
on arrival and then hand his railroad cer- 
tificate to Secretary Hoadley with his 
badge number written thereon. 

ere 


American Exhibition in London, 


An exhibition of American products is 
to be held at the Crystal Palace, in Lon- 
don, from May to September, 1902. Mr. 
J. Morgan Richards is chairman of the 
advisory committee. This exhibition is 
designed to demonstrate the immense com- 
mercial development which has taken 
place in the United States during recent 
years. It is said that it will be the largest 
and most important exhibition of exclu- 
sively American products, arts, industries 
and inventions yet scen in England. 

The increase of American exports for 
the past twenty years has been phenom- 
enal. The expansion in the character and 
varicty of the trade is perhaps even more 
remarkable than the growth in its volume. 

A number of the best American enter- 
tainments and shows will be added to the 
regular programme of attractions at the 
Crystal Palace during the period of the 
exhibition. lt is the intention to engage 
one or more of the leading bands. 

Special juries will be chosen for ad- 
judging the merits of the exhibits and 
awarding the diplomas and medals. Spe- 
cial low rates have been secured for trans- 
portation covering all through charges to 
the exhibition hall. If desired, reduced 
return rates will also be granted. Those 
interested should address Messrs. Alfred 
H. Post & Company, Produce Exchange, 
New York city, for plans and particulars. 
-- 

An exhibition of scientific apparatus 
constructed by the pupils and teachers of 
the London Schoolboard to teach and 
illustrate some of the branches of expen- 
mental science has been held in the Ex- 
amination Hall, at Victoria Embankment. 
In this exhibit are included induction 
coils, motors, voltmeters, galvanometers, 
telegraph transmission instruments, 
Boyle’s tubes, balances and lantern an 
microscopic slides. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 
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NOTE CXXIX—TIIE GASES OF THE CATHODE 
STREAM. 

As my object in writing these notes has 
been to make suggestions which might be 
of use to those who make or use X-light 
tubes, I desire to mention some recent ad- 
vances in physics which should be consid- 
ered when attempting to improve the pres- 
ent forms of apparatus. In previous notes 
l made frequent mention of the impor- 
tant part played by hydrogen in the pro- 
duction of A-hght. The presence of this 
gas was determined by its spectrum in the 
cathode stream and in the gas recovered 
from the walls of X-light tubes after long 
use, but since that time Trowbridge has 
shown, in the course of some great experi- 
ments, accounts of which have been pub- 
lished in the American Journal of Science 
and Philosophical Magazine, that what 
had always been considered a pure hydro- 
gen spectrum can not be produced unless 
water vapor is present; therefore, in many 
cases Where I have mentioned hydrogen 
oxygen must have been present also to pro- 
duce the spectrum. ‘This bears in various 
ways on the construction of A-light tubes. 
For example, it is evident that the various 
methods described for introducing pure 
hydrogen into X-light tubes were partly 
founded on mistaken theory and may not 
be so desirable as others. 

NOTE CXXX—THE GASES IN THE TERMI- 
NALS OF X-LIGHT TUBES. 

By the light of Trowbridge’s experi- 
ments I have been over my work with 
platinum and palladium cathodes con- 
firming the previously reported results, It 
is known that these metals do not readily 
combine with gases, though they occlude 
them, and I now suggest their want of 
efficiency as cathodes is partly due to the 
gases being so lightly held by the metal 
that they are soon given off. In the case 
of metals like aluminum and magnesium, 
which have a greater tendency to com- 
bine with gases, these are more firmly held 
and for this bond I have used the term 
amalgamation. On account of the firmer 
nature of this bond, these metals act as 
more lasting storehouses of gas and make 
the life of the tube longer than when the 
cathodes are made of platinum or palla- 
dium. The common gas for which, under 
ordinary circumstances, magnesium and 
aluminum have the greatest affinity is 
oxygen, and as this makes a good tempo- 
rary reviver for an old X-light tube, and 
as its presence in the cathode stream, as 
shown by Trowbridge, is essential to pro- 
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duce the spectrum I found there, amal- 
gamated oxygen is an important source 
from which we derive the particles which 
continue to produce the cathode stream 
after a tube has been in use for hours. 

As Weichert has shown that the cathode 
stream particles have only a thousandth of 
the mass of hydrogen atoms the source 
mentioned would seem sufficient, although 
the proportion of gas to the whole mass of 
the cathode is small. 

NOTE CXXXI—FOCUS OF THE CATHODE 
STREAM. 


In note i, November 30, 1897; note ii, 
December 15, 1897; note vi, December 22, 
1897, it was shown that the focus of the 
cathode stream varied in distance from the 
cathode according to the conditions of 
the tube; reasons for the phenomenon be- 
ing given. In notes iv and xx, tubes were 
shown in which the distance between the 
cathode and target could be varied in 
order to keep the focus of the cathode 
stream on the target, it having been 
proved that this was necessary to ensure 
sharp definition. With the powerful gen- 
erators, such as seventy-six-centimetre 
coils, excited by electrolytic breaks, which 
are now coming into the hands of physi- 
clans, the resistance of an A-light tube is 
quickly lowered unless too much of the 
life of the tube is sacrificed in pumping. 
As a result the definition becomes poor, be- 
cause the focus of the cathode stream 
draws up toward the cathode. To restore 
the definition it is necessary to bring up 
the target to the focus. There is also an- 
other phenomenon which accompanies this 
shortening of the focus. Mr. John O. 
Heinze, Jr., has stated that the shortening 
of the focus is accompanied by an irregu- 
lar action of the tube, which disappears 
as soon as the target receives the impact 
of the cathode stream focus. He believes 
when the focus has drawn up toward the 
cathode the cathode stream becomes so 
widely divergent before it reaches the tar- 
get that few particles strike. As a result 
most of the particles fail to get discharged 
and therefore create an irregular move- 
ment of the contents of the tube, interfer- 
ing with the normal cathode stream. I 
therefore, again, call the attention of 
physicians to the desirability of using 
tubes with sliding targets. : 
NOTE CXXXII—INCREASING THE SIZE OF 

THE CATHODE. 

In former notes it was repeatedly 
pointed out “that the size of the cathode 
should be in proportion to the size of the 
surges.” The surges, in the case of the 
most recent apparatus, are so large that 
the cathodes have reached a diameter of 
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fifty-six millimetres for coils giving fifty- 
six-centimetre discharges. Even this size 
cathode is difficult to insert into a tube, 
and for the full benefit to be derived from 
stronger currents and higher potentials, 
cathodes must be larger. I therefore call 
attention to the desirability of making 
the cathode in two pieces which can be 
inserted separatelv into the tube and held 
in a socket on the end of the cathode 
stem. In this way a cathode 112 milli- 
metres in diameter can be put into a tube 
where the opening is not larger than is 
required for one of fifty-six millimetres. 
New Mexican Railway 

United States Consul Canada sends a 
newspaper clipping referring to a conces- 
sion granted by the Mexican Government 
for the building of a railway from San 
Geronimo (a station on the Tehuantepee 
Railroad, near the town of Tehuantepec), 
to the border of the Republic of Guate- 
mala, with a branch road to the capital of 
the state of Chiapas from the port of 
Tonala, or its immediate neighborhood. 
The clipping reads, in substance, when 
translated : 

The Pan-American Railway Company 
is empowered to construct and exploit for 
a period of ninety-nine years, a railway 
which, starting from San Geronimo, which 
is a station on the National Tehuantepec 
Railway, and passing through Tonala, 
shall terminate at such point on the 
Guatemala border as the department of 
communications and public works shall 
consider most suitable. 

The company is also empowered to con- 
struct a branch, which, starting from 
Tonala or some other point in its imme- 
diate neighborhood, shall reach the city 
of Chiapa de Corso, passing through 
Tuxtla Gutierrez, with the understanding 
that two years are allowed to the company 
to decide as to whether it will build said 
branch, at the end of which period, and 
failing a statement on the part of the com- 
pany of its intention to build, the auth- 
orization shall be regarded as at an end. 

The company must in the first year 
complete at least fifty kilometres and 
eighty in each of the subsequent years, 
completing the main line in six years. 

The gauge of the main line between 
the interior edges of the rails will be 1.435 
metres, but a third rail may be laid, if the 
company sees fit, in order to connect with 
other lines of smaller gauge. 

The tractive power shall be steam, elec- 
tricity or any other system to'be approved 
bv the same department. 

No other concession shall be granted, 
for a period of ten years, for the construc- 
tion of lines paralleling either wholly or 
in part the lines comprised under this 
concession, within a zone of twenty kilo- 
metres on either side. 

The government agrees to grant the 
company a subsidy of $12,000 for every 
kilometre of road constructed and ap- 
proved by the department of communica- 
tions and public works. 
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A New Hydro-Car. 

The illustration shows the hydro-car of 
the American Bicycle Company, which 
made the journey successfully from New 
York to Buffalo in the recent endurance 
test. The run was made without the 
necessity of repairing the carriage at any 


A New Hypro-Car. 


time during the journey or upon its arrival 
at Buffalo. 

This vehicle is one which is said to 
combine accessibility, simplicity, power, 
durability and ease of control. To con- 
struct it many years of thought and severe 
tests have been required. 

The motive power is a double-cylinder 
upright hydrocarbon engine of seven horse- 
power, which uses ordinary stove gasoline 
for fuel. The spark-shaft is enclosed. All 
bearings of the motor are of anti-friction 
metal and are ample enough to avoid ex- 
cessive Wearing. 

The carbureter is said to operate in all 
seasons and with all varieties of gasoline. 
The supply of gasoline to the engine is 
controlled by a disc-valve operated by 
suction in the engine. This is adjustable 
to obtain the proper mixture of the differ- 
ent varieties of gasoline and when such a 
mixture is obtained the valve is set and 
does not need any further attention. 

From the motor the power is trans- 
mitted by chain to the countershaft, on 
which are pinions meshing into internal 
gears attached to the rear hubs. There are 
two clutches on this countershaft, one en- 
gages the slow speed and the other the high 
speed. The cooling of the cylinder is 
obtained by water forced through the 
water-jacket by a small pump connected 
solidly to and driven by the engine. These 
ears are furnished with two efficient 
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brakes, one is of the usual hand pattern 
and very powerful, but capable of easy 
adjustment after becoming warm. The 
other is an emergency brake and is oper- 
ated by a foot lever placed in the centre 
of the floor and brought in contact with 
the rear tires, the shoes being shaped so as 


to avoid the risk of tearing or injuring the 
tire. 


ep 
Mr. T. Jefferson Coolidge, who was for- 
merly minister to France, has given a fund 


i | 
Fic. 2.—ARRANGEMENT OF THE Two PERMA- 
NENT MAGNETS AND Movina ColiL. 


boratory, of Harvard University, for phys- 
ical research. The income is to be ex- 
pended at the discretion of the director, 
Professor John Trowbridge. 


— Ml 

The engineering departments at Leland 
Stanford University have received $50,000 
for new equipment. 
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A New Direct-Current Voltmeter. 

The illustration denoted by Fig. 1 
shows a very neat and compact type of 
voltmeter which is manufactured by the 
Jewell Electrical Instrument Company, 
of Chicago, IN. 

The meter is of the d’Arsonval type, 


Fie. 1.—A New Drrect-CURRENT VOLTMETER. 


with a coil moving in the field of a per- 
manent magnet. Imported magnet steel 
is used for constructing the magnets and 
they are thoroughly aged before being 
placed in the instrument. The springs 


are made from a special low-resistance 


phosphor-bronze alloy and have an ex- 
ceedingly fine temper. The series coils 
in the voltmeters and the shunts of the 
ampere-meters are made from an alloy 
which is said to have a zero temperature- 
coefficient. This voltmeter has a resist- 
ance of about 120 ohms per volt of scale; 
a meter which can be used for potentials 
between zero and 150 volts has a resist- 
ance of 18,000 ohms. 

In Fig. 2 the arrangement of the two 
permanent magnets and the moving coil 
and connections are shown. This instru- 
ment is rigidly built to withstand the rough 
usage to which such instruments are often 
subjected. It is said to be absolutely 
“dead-beat.” The scale is adjustable, the 
dial being moved by a micrometer screw 
so that in case the index should become 
bent by rough usage it is possible to set f 
to zero by simply turning a milled hea 
projecting through the case. 
> 

Courses in mechanical and electrical en- 
gineering have been added to the civil ee 
gineering department of the University 3 
Cincinnati. Professor C. W. Marx is the 
head of the engineering department. 
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A New Electric Motor. 
In the accompanying illustration is 
shown a new type of semi-enclosed direct- 
current motor for general power work 
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Electric Railway Track and Street 
Sprinkler. 
In the accompanying illustration is 
shown a street and track sprinkling cart 


A New ELECTRIC MOTOR. 


embodying several excellent features of 
design. It is manufactured by the 
Milwaukee Electric Company, of Mil- 
waukee, Wis. In designing this machine 
it has been the aim of the company to 
produce something which will meet the 
requirements of the most severe condi- 
tions. All parts are interchangeable. The 
magnetic frame is cast in one circular ring 
without joints. The feet are cast on the 
frame for bolting to a substantial cast- 
iron sliding base, and a forged eye-bolt is 
provided at the top for convenience in 
handling. The pole-pieces, four in num- 
ber, are constructed of cast steel of high 
magnetic permeability. 

The bearings are supported by brackets 
bolted to each end of the magnetic frame 
and are of the self-oiling type and made 
of bronze. They are provided with large 
surfaces to ensure cool running and are 
well lubricated automatically from oil 
wells and revolving rings. This motor is 
furnished , with a cast-iron subbase to 
which the magnetic frames are bolted and 
upon which they are free to slide when 
adjusting for belt tension. The arma- 
ture is of the ironclad, coil-wound, self- 
contained 

During the construction of these ma- 
chines all parts are subjected to a rigid 
examination and thorough test, and when 
completed each machine is given a full 
load running test of sufficient duration to 
bring it to a maximum temperature. 
Every machine must comply with the 
specifications under which it is sold before 
it is shipped. | 


intended for the use of elcctric railways, 
recently built by the Studebaker Brothers 
Manufacturing Company, of South Bend, 
Ind. 
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tained from two rotary pumps, each di- 
rectly piped to a sprinkler head and each 
driven by its own motor. A system of 
levers at each end of the car gives the oper- 
ator perfect control of the apparatus and 
enables him to grade the spray from a fine 
mist for street sweeping to a heavy spray 
for flushing the track or laying dust. The 
sprinkler intended for use on the right of 
way, or for track flushing, is a separate 
attachment, easily accessible by the oper- 
ator, the water pressure for this being 
dependent upon the head of water in the 
tank itself. . 

It is believed that the machine will be 
very useful for flushing asphalt or simi- 


larly paved streets. Upon the completion 
of the machine shown a test run was made 
on the Indiana Street Railway Company’s 
tracks at South Bend, and the street ex- 
perimented upon was sprinkled on either 
side of the track, the distance varying at 
will from 15 to 60 feet. The practicability 
of the apparatus was fully demonstrated. 
One of these outfits was recently furnished 
to the street railway company at Colorado 
Springs. 


— al 

A general meeting of the firm of Fel- 
ten & Guillaume Gesellschaft, situated at 
Miilheim-on-Rhine, Germany, was held re- 
cently. The accounts for the eighteen 
months since the company was constituted 
in its present form were presented. Dur- 
ing that period the profits are reported to 
have been about $2,001,545. From this 


ELECTRIC RAILWAY TRACK AND STREET SPRINKLER. 


In outward appearance the car re- 
sembles a large vestibule baggage street- 
railway car, and is equipped with the 
necessary motors for its propulsion, con- 
trollers, switches, etc., ready for use. The 
pressure for driving the sprinklers is ob- 


sum two and one-half per cent was allowed 
for depreciation on buildings and twelve 
per cent on machinery. A dividend at 
the rate of ten per cent for the eighteen 
months was declared, which amounted to 
about $1,125,000. | 
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Electric Chafing Dishes. 


The electric chafing dishes shown in 
Figs. 1 and 2 are extremely useful and 
convenient appliances combining many 
devices in one. They are manufactured 
by the Simplex Electrical Company, of 
Cambridgeport, Mass. With the chafing 
dish removed, there is available a stove 
for toasting, etc. The food pan may be 
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Fie. 1.—ELECTRIC CHAFING Disg. 


used as a stew pan or for similar work. 
With a cutlet pan, frying may be done. 
The water pan is well suited for boiling 
vegetables, or making a soup, and the 
whole is a most complete and perfect arti- 


cle as a chafing dish. 


To operate, a cup of water will be quite 
enough to supply the outer vessel, and if 
no more is used and the pans put in place 


Fie. 2.—CHarine DIsn AND TRAY. 


the water will boil in from three to five 
minutes after the current has been turned 
on full. The rate of heat supply can be 
controlled by the switch, and the current 
should be cut off from three to five min- 
utes before the cooking is finished. The 
medium heat is enough for continuing all 
boiling operations. 

The entire absence of heat in the room 
where cooking is done by electricity is 
due to the fact that all of the heat is 
taken up by the food being cooked, and 
what is lost by radiation is so slight as 
to be inappreciable. This feature makes 
the use of small kitchens not only possi- 
ble, but in many cases a positive luxury 
because of the conveniences. 


‘popular fallacy that the — 


first, counting from the bottom, 
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A large kitchen for the usual family 


is only necessary to provide working space 
away from a hot-stove and sufficient fresh 
air. With electric cooking there is no 
combustion, and no heating of the atmos- 
phere. Standing within a few inches of 
an oven one could not know that it was 
in operation by any evi- 
dence of heat. It is a 


general use of electric 
heating conveniences is 
expensive. Because, the 
articles requiring much ` 
current are used as a 
rule but such a short 
period, the total service 
for a month is not large, 
and experience has dem- 
onstrated that with care 
in use the cost is rea- 
sonable when compared 
with milar operations 
by other methods. 

The chafing dish denoted 
by Fig. 1 is finished with 
pearl beading on the cover 
and heater which makes an 
attractive pattern. Thedish 
shown in Fig. 2 is a new de- 
sign and is nickel-plated. 


P 


Four Passenger Railroads in Three 


Tiers. 


The subject of the illustration shows 
the remarkable view of four passenger 
railroads in three tiers, one above the 
other, located in the centre of New York 
city. 

With the completion of the Rapid Tran- 
sit Railway, generally known as the un- 
derground railway, there will be 


the underground railway, with 
four tracks running east and 
west through Forty-second 
street ; and next above this comes — 
the double-track, Sixth avenue “ 
surface underground trolley line, „í 
running north and south; on the \ 
same level are the Forty-second © 
street lines of the Third avenue 
railway, a double-track, surface 
underground trolley line, run- 
ning east and west; and above 
this, making the third tier of | 
lines, is the double-track Sixth avenue ele- 
vated railway, running north and south, 
also soon to be equipped with electricity. 
_ This famous corner is only two city 
blocks from the Grand Central station 
of the New York Central & Hudson River 
Railroad, and is at the corner of Bryant 
Park, where, in 1858, the great exposi- 
tion was held in New York in the Crystal 
Palace. It is in this park, with the front 
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on Fifthavenue and one end facing Forty- 
second street, the other end facing For- 
tieth street, that the great public library 
of New York, the Astor, Lenox and Tilden 
foundation, is now being built, and when 
completed will be one of the most beauti- 
ful and attractive buildings in the 
metropolis. It is said that this exact con- 
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. FOUR PASSENGER RAILROADS IN THREE TIERS. 


dition does not exist anywhere else in the 
world except at one spot in London, where 
at the northern end of Black Friar’s 
Bridge there is a duplicate of this condi- 
tion. The illustration presented is from 
the Fow-Track News. a 


——__——_c> 


A New Cable Box. 
In the accompanying picture a new 
marine box, with stuffing box attachments, 
for use with the flexible steel-armored 


Aa, A, 
"D JA -E 
wt) a See 

-g ua EAA re 2 
eart 4) T 
a TE TER S i 
re uri sid ni Le? > pale CE a 
oe cael mek tie 

4 - aes >. . f ge 

4 » à i. > Fee 


A New CABLE Box. 


cables of the Sprague Electric Company, 
of New York, is shown. This box is de- 
signed for use in submarine work and all 
other classes of work where the nature of 
the installation requires freedom from 
moisture. It is said to be absolutely air- 
tight. Such a box should have a wide field 


of usefulness in the work for which it is 


intended, as there is a large demand for 
such an article. 
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The American Institute of Electrical 
Engineers. 

On Friday evening, November 22, the 
158th meeting of the Institute was held 
in New York city, a meeting being held 
at the same time in Chicago. The sub- 
ject for discussion for the evening was 
“Distribution Systems.” 

The proceedings were opened by Presi- 
dent Steinmetz, who summed up the situ- 
ation presented in large metropolitan areas 
in regard to electricity supply in his usual 
felicitous manner. The first paper of the 
evening was by Mr. Louis A. Ferguson, of 
Chicago, and was entitled “Distribution 
of Electrical Energy in Large Cities.” 
Mr. Ferguson’s paper was largely based 
upon the experience of the Chicago Edison 
Company and contained a vast amount of 
interesting data. It was an argument in 
favor of the direct-current method of sup- 
ply for places presenting the conditions 


that are shown in the-metropolitan dis- :- 
 trfct of ‘Chicago. Mr. Ferguson is an 


ardent advocate of storage batteries and 
lays great stress upon the value and impor- 
tance of the elevator load for central sta- 
tions. In Chicago this load amounts to a 
very considerable proportion of the total 
output of the plant. Mr. Ferguson closed 
his remarks by saying: “The aim of every 
central station manager should be to strive 
for simplicity and interchangeability in 
his system of generation and distribution, 
avoiding as far as possible multiplicity 
and complexity of methods, building up a 
distribution system which shall be uni- 
versal, thus standardizing the customers’ 
appliances and apparatus throughout the 
city.” : 

Mr. Ferguson was followed by Mr. 
Henry G. Stott, who read a paper entitled 
“Locating Faults in Underground Dis- 
tribution Systems.” Mr. Stott described 
the details of an ingenious but very sim- 
ple method whereby a direct-current, 
whose polarity is reversed every few sec- 
onds by means of a suitable commutating 
device, is sent through the cable and test 
made for short-circuits by means of a 
pocket compass placed on top of the cable 
in the manholes. 

Mr. Stott’s paper was followed by one 
from Mr. Harold W. Buck, of Niagara 
Falls, describing the Buffalo high-tension 
cable distribution system. Mr. Buck’s 
paper contained many interesting points 
which have been brought out by experience 
with handling 22,000 and 11,000-volt cur- 
rents at Niagara Falls, and on the trans- 
mission line to Buffalo. The problem as 
worked out there is exceedingly interesting 
and presents many features of great diffi- 
culty. Mr. Buck very clearly explained 
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why it was necessary to adopt three volt- 
ages for the transmission and distribution 
system, and described at length the meth- 
ods for securing independence of the vari- 
ous circuits so that the possibility of dan- 
ger and interruption is reduced to a mini- 
mum. 

The next paper was that by Mr. Charles 
F. Scott, of Pittsburgh, entitled “Alter- 
nating Current as a Factor in General 
Distribution for Light and Power.” Mr. 
Scott’s paper was a lively and interesting 
contribution to the old-time controversy 
regarding alternating vs. direct current. 
His argument was all in favor of the al- 
ternating current and he brought out with 
great effect the tendency of station prac- 
tice to crystalize around alternating-cur- 
rent methods of generation, even where, in 
some Cases, conversion is practised and di- 
rect current supplied to customers’ mains. 
He showed how the tendency has gone so 
far as practically to standardize the im- 
portant elements of generating stations, 
whether these be for the metropolitan dis- 
tribution of electric light or for railway 
service, 80 that stations are practically in- 


_terchangeable, and to-day the total railway 


and lighting service of such a city as New 
York could be, if necessary, driven from 
one set of bus-bars. 

The next paper was by Mr. W. S. Bar- 
stow, of New York, and was entitled 
“Notes on the Alternating-Current Sys- 
tem of Distribution.” Mr. Barstow 
showed how the initial development of al- 
ternating-current systems was hampered 
by the delay in the appearance of a satis- 
factory single-phase motor. He concluded 
that the requirements to be met, if the al- 
ternating current besides retaining its field 
of transmission and scattered distribution, 
is to enter the compact field of direct-cur- 
rent distribution, are as follows: A stand- 
ard type of motor useful for all classes of 
power service and meeting the same com- 
mercial requirements as the direct-current 
motor of to-day; a universal system of 
supply, requiring no transformers to be 
located on the customers’ premises; some 
apparatus to take the place on the alter- 
nating-current system of the storage bat- 
tery on the direct-current system. With 
these requirements he thought that alter- 
nating current would take the place of 
direct current not only for the supply of 
light, power and heat, but also for trans- 
portation. 


Dr. A. E. Kennelly, of Philadelphia, 


took the floor and made a few remarks 
concerning the National Underwriters’ 
code regulations for constant-potential cir- 
cuits of over 3,500 volts. These, he be- 
lieved, could be revised with good effect. 

Mr. Philippo Torchio, of New York, 
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read a paper on ‘‘250-500 Volt Three- Wire 
Distribution for Lighting and Power.” 
This paper was a strong argument for 
this method of distribution and cited the 
experience of the Narragansett Electric 
Lighting Company, of Providence, which 
operates a system of this character and 
which Mr. Torchio believed has fully 
proved the practicability of the system in 
small cities and towns under conditions 
existing in this country. 

Two papers which were on the pro- 


. gramme, one by Professor W. L. Robb, 


and one by Mr. W. L. R. Emmett, were 
not read on account of the absence of the 
authors. 

A long and very interesting discussion 
followed the reading of the papers and 
was participated in by Messrs. Gano S. 
Dunn, John W. Lieb, Jr., F. V. Henshaw 
and Arthur Williams, as well as the vari- 
ous authors of the papers, President 
Steinmetz and others. 

eie 
Proposed Combination of Electrical 
Manufacturing Companies. 

A consolidation of several of the elec- 
trical manufacturing companies other 
than the General Electric and Westing- 
house corporations has been under con- 
sideration by interested parties since last 
August. A circular, signed by Mr. George 
W. Young, of the United States Mortgage 
and Trust Company, of New York city, 
inviting companies to consolidate, was sent 
to the Crocker-Wheeler Company, Diehl 
Manufacturing Company, Bullock Elec- 
trical Manufacturing Company, Wagner 
Electric Manufacturing Company, Gen- 
eral Incandescent Arc Light Company, 
Stanley Electric Manufacturing Com- 
pany, Sprague Electric Company, Helios- 
Upton Company and the American Aron 
Electricity Meter Company and others. 

The proposition was that the companies 
were to submit statements of their assets 
and liabilities, and gross earnings and 
operating expenses for the previous three 
years, and that then a plan of consolida- 
tion was to be formulated and submitted. 

It is understood that several of the 
companies, after considering the matter, 
decided not to enter the combination. Dr. 
Schuyler S. Wheeler, president of the 
Crocker-Wheeler Company, when seen by 
a representative of the ELECTRICAL RE- 
VIEW, stated that his company would re- 
main outside, and that he believed no com- 
bination would be made. Other com- 
panies, when seen, declined to be quoted 
for publication, some of them favoring 
the combination, others expressing them- 
selves as adverse to it. 

It was proposed to organize with a capi- 
tal of $7,000,000, with a view to building 
up a strong opposition manufacturing 
company to the General Electric and 
Westinghouse organizations. A repre- 
sentative of the ELECTRICAL REVIEW 
called on Mr. Young this week, but he 
asked to be excused from making any 
statement at the present time. | 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HE syndicate in Cleveland which has 
been consolidating the traction 
lines of Ohio is said to have pur- 

chased the three Illinois lines in Lasalle, 
Streater and Ottawa. Interurban lines 
connecting these with other points will 


also be constructed. It is reported that. 


$2,000,000 will be spent on these additions 
to the syndicate’s properties. 


At Waukegan, Ill., it is reported that 
another electric line between Chicago and 
Milwaukee is being surveyed which will 
be independent of any traction lines now 
in existence between those points. It is 
said that the line will parallel the North- 
western Railroad on the west, not touch- 
ing Racine or Kenosha. At present there 
is a ten-mile gap in the electric lines be- 
tween Chicago and Milwaukee, owing to 
the fact that some trouble was experienced 
in securing rights of way through the 
town of Kenosha. 


. “The telephone manufacturers have 
been heavy buyers of our goods for a num- 
ber of years, but the last twelve months 
have developed a phenomenal trade with 
them,” said the western manager of one 
of the largest copper and brass concerns 
in America last week. “In fact, they 
have been making a regular run on our 
concern, and other firms tell me that they 
have the same experience. Our stock is 
worse broken to-day than I have ever 
known it. It is next to impossible to fill 


orders promptly. A man has to be in the 


telephone business, or one close akin to 
it—as ours is—to get some idea of what 
these Chicago telephone manufacturers 
are doing. The demand for their output 


is Simply marvelous and there seems to be 


no indication of a change.” 


Two killed and two score wounded was 
the wreck record on the elevated railways 
of Chicago on November 19, as a result of 
the heavy fog which enveloped the city. 
As soon as the news reached Lasalle street 
there were prophets who predicted that 
there would be some selling of stock on 
account of the damage done, but these 
prophecies came to nothing. Holders of 
stock evidently thought that earnings 
of the lines would not suffcr and there was 
no appreciable decline in values on ac- 
count of these accidents. 


_ It is stated in telephone circles that the 
telephone systems of Elgin, Aurora and 
Joliet will be used as basis for a general 


consolidation for a number of independent 
lines throughout the West and Northwest. 
It is said that the movement is under the 
guardianship of the Interstate Telephone 
and Telegraph Company, of New Jersey, 
which was incorporated earlier in the sea- 
son with a capital stock of $3,000,000. 
This northwestern branch already has 
3,000 instruments in use. 


The sale of the Frank Parmelee Trans- 
fer Company to a body of capitalists for 
something like a quarter of a million dol- 
lars gives promise to Chicago of a new sys- 
tem of electric passenger and baggage 
buses which will meet all trains and not 
only afford rapid and cheap transportation 
to hotels but to many residence sections of 
the city. It is said that the new syndi- 
cate, which is headed by Mr. John J. 
Mitchell, president of the Illinois Trust 
and Savings Bank, will have a capital of 
$1,000,000. 7 


The advisory board of the Chicago 
Automobile Club, having in charge the 
allotment of space for the automobile 
show, which takes place in the Coliseum, 
in March, held a meeting on November 
15. The meeting developed the fact that, 
although the Coliseum has a greater floor 
space than the Madison Square Garden, 
in New York, the committee is not able 
to furnish exhibitors as much space as 
they would like to have. In fact, it has 
been found necessary to do away with the 
eighteen-foot track which was a feature 
of the show last year in order to give all 
applicants proper space for their exhibits. 
In heu of this track the annex, which was 
recently finished, will be used for purposes 
of demonstration. 


The Chicago Telephone Company has 
lately been greatly annoyed by vandals 
who have cut the wires of the company on 
some of the long-distance lines south of 
Chicago and have thrown them into the 
drainage canal. This has been done in as 
many as eleven different places. In other 


places, in the city, in order to make the 
detection of the points of interference 
more difficult a fine network of very small 
copper wires has been strung between lines 


_at the top of the tall poles, which has the 


effect of putting everybody on this impro- 
vised copper wire circuit in communication 
with one another. These copper wires are 
strung at night and are so small as to 
baffle the eyesight of the linemen, who 
have been obliged to use field-glasses in 
order to locate them. . 


Chicago, November 23. 
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Views, News 
and Interviews. 


Two or three weeks ago the electric 
lights in Buffalo went out with a wink and 
all the street cars stopped. At the same 
time Lockport and Tonawanda were simi- 
larly afflicted and considerable excitement 
reigned until the trouble was removed. 
It was found that a cat, of the common or 
back-yard variety, had climbed a pole on 
the transmission line, driven thereto possi- 
bly by a dog, and managed to short-circuit 
the 11,000-volt transmission line. The 
cat was killed. 


Too much electricity is responsible for 
the dilemma in which a.Parisian barber 
now finds himself. He is a defendant to 
seventeen lawsuits brought by late cus- 
tomers, who charge him with having per- 
manently blued their chins. It appears 
that this barber, whose name is Bontemps 
and whose shop is in the Rue de Cour- 
celles, had invented a quick-shaving ma- 
chine driven by electricity. In some way 
the current got loose, with disastrous re- 
sults to the customers’ chins, and now 
Bontemps rather feels as if his name 
should have been Maltemps. 


The stadiometer used by Yeoman Ellis 
during the naval battle at Santiago, on 
July 3, 1898, is now in possession of the 
Western Electric Company, of Chicago. 
It will be remembered that Ellis was tak- 
ing the range for Admiral Schley on 
board the Brooklyn when a shell from one 
of the Spanish ships killed him. The in- 
strument was afterward brought to the 
Western Electric Company, of New York 
city, to be repaired, and the manager of 
the company, Mr. H. B. Thayer, gave a 
new one in its place and forwarded it to 
the office of President. E. M. Barton, of 
the company, in Chicago, where it was 
added to the historical collection. 


The other day, at the Sullivan Square 
station of the Boston Elevated Railroad, 
a woman returning with the spoils of a 


shopping expedition dropped a brass cur-- 


tain-rod out of a package she was carry- 
ing and, of course, it fell immediately 
across the third rail and running rail at 
the station, causing a short-circuit. The 
curtain-rod went up in a flash of smoke 
and fire, and service was resumed after 
about twenty minutes. The moral of this 
true story is that it would be wise to pro- 
tect the third rail on elevated railway in- 
stallations from any possibility of a siml- 
lar accident. The attention of the Man- 


hattan Elevated Railway Company’s en- 
gineers is respectfully invited to the above. 
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DOMESTIC AND EXPORT 


BRITISH FIRM SECURES LARGE CONTRACT— 
The County Council contract for electrical 
tramway equipment in London is said to 
have been secured by a British firm in com- 
petition with a large number of American 
and foreign tenders. 


WIRELESS TELEGEAPHY— The Dominion 
Superintendent of Telegraphs, Mr. D. H. 
Keeley, is said to be satisfied that the Mar- 
coni system of wireless telegraph will prove 
successful for communicating across the 
straits of Bell Isle. 


A New EvuRoPEAN CaBLE—The fourth line 
of cable of the Commercial Cable Company 
between the United States and England is 
being laid. The cable steamship Faraday 
has sailed from Waterville, Ireland, for the 
purpose of laying the cable from Fayal in 
the Azores Islands. 


MANITOBA ELECTRIC PLaNtT—The Brandon 
Electric Lighting and Power Company, of 


Brandon, Man., has completed its electric 


power station, which is situated on the 
Saskatchewan River, at a point twelve miles 
from Brandon. About 5,000 horse-power 
has been developed. 


POWER TO BE CHANGED—It is sala that the 
entire motive power of the Cincinnati, 


Georgetown & Portsmouth Railway will be- 


changed from steam to electricity. This 
road runs from Cincinnati to Georgetown, 
Ohio, a distance of forty-two miles. It is 
capitalized at $500,000, and has a ppnded 
indebtedness of $400,000. 


SPANISH ELECTRIC RAILWAY ACTIVITY— 
The Tranvia General de Automoviles Elec: 
tricos de Madrid is a Spanish project for an 
electric tramway to be worked on the ac- 
cumulator system in Madrid. Don Jose y 
Hernandez, of Madrid, has asked the 
authorities for a grant of a concession for 
the construction and operation of such a 
system. 


CHINESE TELEPHONE LINES—News comes 
that Baron Masahide, of Tokio, has obtained 
‘rom Director Sheng, of the Chinese Rail- 
way, a concession for the erection of tele- 
phone lines to connect the largest cities of 
China. In the preliminary arrangements it 
is contemplated that China shall furnish 
the funds and the Japanese the experts and 
material. 


SOUTH AFRICAN ELECTRIC RAILway—The 
Camps Bay Tramway Company, of Cape 
Town, South Africa, is constructing an elec- 
tric traction system about seven miles long. 
About twenty-four motor cars will be placed 
in operation when the work is first completed. 
Mr. Chester P. Wilson, who formerly lived 
in Milwaukee, is the general manager of the 
company. ! 


CALIFORNIA ELECTRIC POWER PLANT—The 


syndicate from Scranton, Pa., which has 
completed two large quartz mills near Hailey 
to handle the ores of the Hailey gold belt 
has decided to expend a large sum of money 
in constructing a power plant at the 


Shoshone Falls on the Snake River. The 


ground was broken recently and the work of 
installation will proceed rapidly. 


STREET RAILWAY SYSTEM CHANGES Hanps— 
It is said that the street railway system in 
Savannah, Ga., will pass under the control 
of the Edison Electric Company of Boston, 
January 1, 1902. A new local company will 
be formed at once which will control the 
lighting plant and street railway system. 
It is understood that Mr. George J. 
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Baldwin, of Savannah, will be the president 
of this company. 


ELECTRIC POWER TO BE SUBSTITUTED FOR 
STEAM—The West Kootenay Power and 
Light Company has received the contract 
from the management of the Hall Smelter 
at Nelson, Wash., to install a complete elec- 
tric power plant at an expenditure of many 
thousands of dollars in place of the steam 
plant now used by the company. The work 
of installing the plant will be completed as 
quickly as possible. 


MINING COMPANIES TO BE SUPPLIED WITH 
ELECTRIC Powrer—An electric power line 
is being constructed by the Madison Canyon 
Electric Power Company, from Madison 
Canyon to Butte, Mont. It is the purpose 
of the company to furnish power to the 
Butte mining companies within a short 
time. The machinery, which has been in- 
stalled by this company, is said to be capa- 
ble of developing about 5,000 horse-power. 


IONIAN ELECTRIC Lieur PLaANtT— The 
authorities of Argostoli, a town of about 
10,000 inhabitants in the Ionian Islands, 
have decided to use electric lights for the 
lighting of the town. It is said that a con- 
tract has been made with the Thomson- 
Houston Electric Company for carrying out 
the plans. The Thomson-Houston company 
is reported to have ceded the contract to 
the Hellenic Electric Company, of Athens. 


PACIFIC CABLE Conrract—The Silvertown 
Cable Manufacturing Company, of England, 
has received the contract for the first sec- 
tion of the Pacific cable from the Commercial 
Pacific Cable Company, of which Mr. John 
W. Mackay is president. The company is to 
manufacture and lay the section which ex- 
tends from San Francisco to the Hawaiian 
Islands. It is to be ready in seven months, 


The cost of the cable is said to be $3,000,000. 


SPANISH ELECTRIC RAILWAY ACTIVITY—The 
Tramways der Malaga, which owns the lines 
in Malaga, is a stock company with head- 
quarters in Brussels, Belgium. Recently 
an application has been made to the Minister 
of Public Works for permission to change 
the animal traction system into an electric 
line similar to the system now used in Brus- 
sels. Should his consent be granted, it is 
stated that an electric system will be in- 
stalled at once. 


MEXICAN MARKET FOR ELECTRICAL PRODUCTS 
—A good market for American electrical 
products is at present offered in Mexico. 
For the twelve months ending Julv 1, 1901, 
the exportation of telegraph, telephone and 
electrical instruments and apparatus to 


Mexico from this country is stated to have - 


reached $400,000, or $25,000 more than to 
France and $30.000 more than to Germany. 
Projects for purchasing and consolidating 
street railway systems in Monterey for the 
purpose of introducing electric power ‘Sys- 
tems are now under way. 


OBITUARY NOTICES 


Mrs. SARAH ELIZABETH GRISWOLD MORSE, 
the widow of Professor Samuel F. B. Morse, 
who invented the telegraph, died recently in 
Belgium, Germany. 
Professor Morse in 1848 and was his second 
wife. 


Mr. M. H. Reppine, who was assistant 
superintendent of the Western Union Tele- 
graph Company, died recently at his home 
in Brooklyn, N. Y. Mr. Redding began work 
as a telegraph operator at the office of the 
Magnetic Telegraph Company in Hoboken. 
In 1861 he entered the employ of the Amer- 


ican Telegraph Company. He became chief 


operator for the Bankers and Brokers Com- 
pany in 1865, and later manager and superin- 
tendent of the Metropolitan District. l 
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She was married to. 


ELECTRIC LIGHTING 


GREENPORT, N. Y.—A $12,000 addition to 
the Greenport Electric Light Plant is nearly 
completed. 


WINCHESTER, TENN.—Good progress is be- 
ing made upon the installation of an elec- 
tric light and waterworks system. 


‘KNOXVILLE, TENN.—The additional ma- 
chinery is being installed in the extension 
of tne Knoxville Electric Power Company’s 
plant. 


PITTSFIELD, Mass.—The Pittsfield Electric 
Company has enlarged its plant and made a 
number of improvements in its electrical 
equipment. 


JACKSONVILLE, FLA.—A franchise has been 
granted to an ice and power company to 
employ the streets for poles for electric 
lights and power. 


New ROCHELLE, N. Y.—Mr. E. S. Earsley, of 
Larchmont, has received the contract for the 
wiring of the new power-house of the West- 
chester Lighting Company. 


NEWBURGH, N. Y.—Application has been 
made to the Town Board of Marlboro by the 
Newburgh Light, Heat and Power Company 
to extend its lighting wires through that 
town. 


OsHKOSH, Wis.—Mr. A. E. Thomson, of 
Oshkosh, has been appointed receiver of the 
Oshkosh Electric Light and Power Com- 
pany by Judge Seaman of the United States 
Court. 


McKeesport, Pa.—At the election to be 
held in February the citizens are to vote on 
the issue of $150,000 in bonds, to defray the 
expense of erecting a municipal electric light 
plant. 


Menia, Pa.—Mr. David Halstead has re- 
ceived the contract from the borough for the 
erection of the poles and the installation of 
the lights for the new municipal electric 
light plant. l 


MuSKEGON, Micn.—The Grand Rapids, 
Grand Haven & Muskegon Interurban Rail- 
way Company has asked the city council 
for a franchise for electric lighting, heating 
and power. 


BRISTOL, TENN.—The plant of the Bristol 
Light and Power Company and the Bristol 
Belt Line Railway Company is to be en- 
larged. The capital stock will be increased 
from $100,000 to $150,000. 


READING, Pa.—The Arrowsmith Electric 
Company is to be changed from a limited 
partnership to a corporation. The object of 
the new company will be to construct elec- 
tric light plants, electric railways and to fur- 
nish buildings with electrical equipment. 


PortsmMoutH, N. H.—The successor to the 
Portsmouth Gas, Electric Light and Power 
Company, the Rockingham County Light 
and Power Company, has elected the follow- 
ing officers: C. H. Tenney, Hartford, .Ct., 
president; W. D. Lovell, Boston, vice-presi- 
dent; F. P. Royce, Boston, treasurer; A. C. 
Tenney, Boston, secretary; D. F. Burritt, 
superintendent. i 


STAUNTON, Va.—Judge Samuel H. Letcher 
has put the Staunton Light and Power Com- 
pany, the Augusta County Electric Com- 
pany and the City Gas Company in the hands 
of a receiver. Mr. Richard D. Apperson, of 
Lynchburg, was appointed to the receiver- 
ship, with Mr. Richard P. Bell, of Staunton, 
as his counsel. The motion for the appoint- 
ment of a receiver was made in behalf of- 
the bondholders and trustees of the allied 
properties, 
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ELECTRIC RAILWAYS 


GEORGETOWN, S. C.—A charter for an elec- 
tric railway in Georgetown has been issued. 


NortH Cai, N. Y.—West of North Chili 
surveyors are engaged in the survey for a 
new electric railway. 


AMSTERDAM, N. Y.—The lines of the 
Amsterdam Street Railway are to be ex- 
tended to Schenectady. 


LopI, N. J.—The Saddle River Traction 


Company is pushing the work of construc- 


tion as rapidly as possible. 


DANVILLE, ILt.—The building of an inter- 
urban street railway to connect Danville 
with Hoopeston is being agitated. 


Kutzrown, Pa.—The extension of the 
Kutztown & Fleetwood Street Railway Com- 
pany to Temple is being agitated. 


ALGIERS, LA.—A large part of the work of 
relaying the tracks of the Algiers & Gretna 
Street Railway has been completed. 


BIRMINGHAM, ALA.—The advisability of 
building a belt line around the city is being 
considered by the Commercial Club. 


Sroux Farrs, S. D—The work of con- 
structing the electric railway between Sioux 
Falls and Madison will soon be begun. 


MASSILLon, OHIO—The line of the Canton- 
Massillon Electric Railway Company from 
Massillon to Navarre has been completed. 


NASHVILLE, TENN.—The Railways and 
Light Company of America has gained con- 
trol of the Knoxville Traction Company. 


CoLUMBUS, Onto—The work of construct- 
ing the Columbus, Worthington & Clinton- 
ville Electric Railway is nearly completed. 


SouTH FRAMINGHAM, Mass.—The power- 
house for the Boston & Worcester Street 
Railway will be constructed in South Fram- 
ingham, 


BaTavia, N. Y.—It is expected that work 
will be begun in the spring on the Genesee 
& Orleans trolley road from Batavia to Lake 
Ontario. 


MOLINE, ILL.—The directors of the Tri- 
City Street Railway Company have decided 
to erect a new car barn near the present 
structure. 


FLINT, MicnH.—Messrs. E. O. Wood and 
D. D. Aitken are interested in a plan to 
construct an electric railway between Flint 
and Flushing. 


ROYERSFoRD, Pa.—The Royersford Rail- 
way Company has received a franchise from 
the Royersford town council to construct an 
electric railway. 


San Jose, Cat.—An electric line to handle 
freight and passengers is to be built between 
San Jose and Alviso. Eastern capitalists 
are said to be interested. 


BEAVER, Pa.—Work has been begun by 
Contractor W. H. Coates, in repairing the 
Riverview street car line. Part of the line 
will be practically rebuilt. 


WILLIAMSPORT, Mp.—The Willlamsport & 
Lagonia Railway Company has received a 
franchise for an electric railway between 
Williamsport and Lagonia. 


Brooktyxn. N. Y.—An_ extensive addi- 
tion to its headquarters at Clinton and 
Montague streets will be built by the Brook- 
lyn Rapid Transit Railway Company. 


ToLEDO, On10—The Toledo & Northwestern 
Electric Railway. which will extend lines 
into Michigan, has increased its capital 
stock from $200,000 to $350,000. 


LOUISVILLE, Ky.—The construction of the 
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Louisville, Anchorage & Pewee Valley Elec- 
tric Railroad has been completed, and the 
operation of the railway has been begun. 


INDIANAPOLIS, IND.—The Indianapolis 
Southern Railway Company has applied to 
the Board of Public Works for a right of 
way in order to secure terminal facilities in 
the city. 


McKEESPoRT, Pa.—The Real Estate Ex- 
change has announced that a traction line 
will be constructed from Glassport to 
Monongahela, Pa., the rights of way having 
been nearly all secured. 


CINCINNATI, OHIO—The Cincinnati Subur- 


` ban Traction Company has increased its 


capital stock from $50,000 to $600,000. Mr. 
George R. Schrugham is the president and 
general manager of the company. 


NORWALK, On10o—The line of the Lake 
Shore Electric Railway Company between 
Norwalk and Cleveland is nearly completed, 
the rails having been laid from Ceylon to 
within half a mile of Norwalk. 


Avausta, Ga.—The construction of the 
railway between Augusta and Aiken is now 
being pushed to completion. The company 
had several delays in making the surveys 
and in getting the necessary material. 


OLATHE, Kan.—The Kansas City & Olathe 
Electric Railway has been granted a charter. 
This railway is capitalized at $1,000,000. It 
is the purpose of the company to build a 
trolley line from Kansas City to Olathe, Kan. 


VAILSBURG, N. J—The Essex Cross Rail- 
way, which was recently incorporated, has 
applied to the Common Council for a fran- 
chise. The purpose of the new company is 
to construct a trolley line from East Orange 
to Elizabeth. 7 


ROCHESTER, N. Y.—A company to construct 


and operate an electric railroad between 
Rochester and Syracuse has been organized 
at Syracuse. It is capitalized at $3,000,000. 
It is said that the right of way has already 
been secured. 


WESTERNPORT, Mp.—The Westernport & 
Lonaconing Railway Company has been 
organized by the company which is con- 
structing the electric line between Cumber- 
land, Frostburg and Lonaconing, to extend 
the line to Westernport. — 


Fort Smiru, ArK.—Articles of incorpora- 
tion have been filed by the Fort Smith 
Rapid Transit Company, which is capitalized 
at $200,000. The company’s object is to con- 
nect the towns lying in the coal district of 
the county with Fort Smith. 


NEwport, R. I.—Those interested in the 
Newport & Bristol Ferry Railway Company 
are attempting to secure a charter from the 
general assembly. They state that if the 
charter is granted orders for building ma- 
terials will be placed at once. 


JACKSON, Micn.—The work of construct- 
ing the dam and power-house at Ceresco is 
progressing rapidly. It is expected that it 
will be finished in time to supply power to 
operate the cars between Jackson and Mar- 
shall when the railway is completed. 


KenosHa, Wis.—The Wisconsin Inter- 
lakes Electric Railway Company has filed 
articles of incorporation. Chicago capital- 
ists are interested in this company for the 
most part. It is formed to connect the lake 
regions of Wisconsin with electric railways. 


DANVILLE, ILr.—The City Council has 
granted á franchise to Mr. Charles M. Cole 
and others to operate an electric interurban 
railway on certain streets in Danville. Mr. 
Cole and his associates propose to construct 
an electric railway between Danville and 
Covington, Ind. 


Lean, S. D.—A franchise for building and 
operating an electric railroad through the 
main street of Lead has been granted to 
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the Burlington Railway Company. This . 


road will connect with the Deadwood Cen- 
tral Railway between Deadwood and Lead 
and continue to the western part of the city. 


MANCHESTER, N. H.—A contract has just 


been closed with the Boston & Maine Rail- 
way by the Manchester Traction, Light and 
Power Company, by which it is to furnish 
power for the operating of the electric cars 
of the Boston & Maine Railroad, which are 
to be run between Concord and Manchester 
and Manchester and Nashua. 


RocHESTER, N. Y.—The construction of no 
less than six electric railroads out of Roch- 
ester is being agitated. Some of these rail- 
roads have already received franchises from 
the railroad commissioners. The six rail- 
ways are the Buffalo, Niagara Falls & Roch- 
ester; the Monroe County Belt Line; the 
Rochester & Southern; the Rochester & 
Eastern; the Rochester, Elmira & Corning, 
and the Rochester & Syracuse. 


ToLepo, OH10o—The Toledo & Bryan Air 
Line Electric Railway Company has been 
consolidated with the Indiana & Ohio Trac- 
tion Company. By this consolidation it is 
made possible for a car to travel from Erie, 
Pa., to Toledo, Ohio, over the Everett-Moore 
lines from Toledo to Marion, Ind., over the 
lines of the Ohio & Indiana line, and from 
Marion to Vincennes, Ind., over the lines of 
the Union Traction, Company, of Indiana. 


PERSONAL MENTION 


Mer. W. S. Sisson, secretary of the D. & 
W. Fuse Company, Providence, R. I., has 
been in New York on business connected 
with the interests of the company. 


Mr. E. T. ALDEN has accepted the position 
of electrical superintendent at the Sche- 
nectady Locomotive Works. Mr. Alden has 
been in the employ of the General Electric 
Company for some time in the testing de- 
partment. 


Mr. C. T. YERKES is reported to have left 
London and sailed for New York on the 
Kronprinz Wilhelm. Mr. Yerkes is said 
to have stated that his object in coming to 
this country is in connection with the un- 
derground transit construction in London. 


Mr. Georce H. Waxvsripce, who is the vice- . 


president of J. G. White & Company, has 
returned from Porto Rico where he went 
in connection with the San Juan electric 
traction system, the contract for the con- 
struction of which was awarded to his com- 
pany. 


Mr. J. F. Buavvett, general agent of the 
New England Butt Company, of Providence, 
R. I., was a New York visitor last week. 
His company is probably the largest in the 
world engaged in the manufacture of ma- 
chinery for covering electric wires. It sup- 
plies a large export trade. 


Proressor J. WILLARD Gress, of Yale Uni- 
versity, has been awaraed the Copley Medal 
of the Royal Society for his contributions 
to mathematical physics. The awarding of 
this medal is a great honor, as it is only con- 
ferred upon those who have accomplished 
work of extraordinary merit. 


Mr. Puittre J. MARKMANN is to be the 
mechanical engineer of the Louisiana Pur- 
chase Exposition Company’s Department of 
Works. He will plan the construction de- 
tails of the company’s large exhibit build- 
ings. Mr. Markmann was born in Germany 
and was graduated from the high school at 
Mannheijm-on-the-Rhine. after which he com- 
pleted a course of civil engineering at the 
Polytechnic Institute of Stuttgart. He came 
to America in 1882 and located in Chicago. 
In 1894 Mr. Markmann opened an office as 
structural and mechanical engineer, where 
he has designed many of the large build- 
ings which have been constructed in Chi- 
cago during the last few years. 
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ELECTRICAL SECURITIES 


While the stock market was somewhat 
irregular during last week there has 
been an underlying strength which at the 
close of the week left the stocks one or two 
points higher than the previous week. There 
was considerable exportation of gold and 
the cessation of this movement is supposed 
to have had its influence in strengthening 
the stock market. The money market has 
been comparatively easy and it is estimated 
that a large sum, probably $5,000,000, will 
be transferred to this point from California 
within a week on account of the gold from 
the Klondike and Australia. The total dis- 
bursements of the United States Treasury 
for bond purposes since the first of the month 
have exceeded $12,000,000. It is said that 
now there is no longer any danger of a 
stringency in the local money market, at 
least until after the first of the year, and 
there are numerous predictions of a “bull” 
market now that the large railroad interests 
on the West and Northwest have reached an 
amicable understanding. 

There was considerable advance in all the 


local... traction -interests;--the Manhattan-- 


Elevated ang Metropolitan companies scor- 
ing a rise of several points. 

The clearing house banks closed the week 
with a surplus above legal requirements of 
$14,486,925, an increase of $4,383,100 over 
the previous week. . 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 23. 


New York: Closing. 
Brooklyn R. T........-..0 cece ees 6714 
Con. Gas..... eT ere pipocee 220 
Gen. Elo b6 weeds cee h wa eee 261 
Mam Hs errire naaanod 135% 
Met. St (RY ocecyaca evan aiee rus 168% 
Kings Co. Elec...............000- 188 
N. Y. & N. J. Tel. CO eve) a disleie dace 166 
Telep., Tel. & Cbl. Co............. 614 


The bondholders of tne Electric Vehicle 
Company voted to change the agreement un- 
der which the bonds were issued to meet the 
conditions that have developed by the busi- 
ness so as to release a certain amount of 
securities and cash for working capital. 
There are $1,675,000 of bonds. The mort- 
gage under which these bonds were issued 
is aated May 1, 1901. The head offices of the 
ri tac have been removed to Hartford, 

t. 


Kings County Electric Light and Power 
Company (Brooklyn, N. Y.) has declared 
the usual quarterly dividend of 1% per cent, 
payable December 1, 1901. This company is 
said to be in a highly prosperous condition 
with net earnings ranging from 18 to 20 per 
cent. A. N. Brady is president and A. M. 
Young and Wm. Berri, vice-presidents. 

The stock of the General Electric Company 
was in demand and was quite strong. There 
is a revival of the rumors that a large stock 
dividend will be declared, some placing the 
estimate as high as 50 per cent. It is also 
claimed that there will be a cash dividend 
at the same time. This could not be con- 
firmed through the company’s officials, how- 
ever. 

The Boston & New York, the Knicker- 
bocker and Massachusetts Telephone com- 
panies have been absorbed by the Telephone, 
Telegraph and Cable Company of America, 
and they will hereafter pve operated as one 
company, eliminating local organizations. 


Boston, Norember 23 : Closing. 
Am. Telep. & Tel................. 160 
cag (= aed Gy | (ee unan na naonna 23 


New Eng. Tel............ Sole ee 
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Mass. Elec. pf.................... 94 
- Westing. Mfg. pf........... aera’ 70 
Edison HCC. 6 s6nu so eee Ben oh eles 246 


The gas and electric light commissioners 
have authorized the Edison Electric Illumi- 
nating Company of Boston to issue 7,500 
new shares at $200. 

It is said that the report of the audit com- 
mittee of the Erie Telephone and Tele- 
graph Company will soon be made and that 
a reorganization will be the result. It is 
predicted in Boston that before long there 
will be a practical transfer of the control 
of the company to the Bell interests. About 
21,000 shares of the capital stock of this 
company is owned by the Telegraph, Tele- 
phone and Cable Company, which is an- 
tagonistic to the Bell interest. 


Chicago, Norember 23 : Closing. 
Central Union Tel........ ee ul 40 
Chicago Edison Light............ 158 
Chicago Telep................06. 250 
National Carbon................. 20 
National Carbon pf.............. 82% 
Un. SETAC oe 2 eerie Bary irteca nee ete 11 
Un. Da. “Plo acreneewesce banged 51 
Metropolitan El...............20- 91 


The appeal of the Union Traction Com- 
pany, of Chicago, asking for an injunction 
restraining the State Board of Equalization 
from assessing its property was dismissed 
last week on the ground that the Federal 
Court had no jurisdiction. This is consid- 
ered a blow at the traction {interests of Chi- 
cago. oo 

A statement sent out by’ President Sabin, 
of the Central Union Telephone Company, 
shows the gross revenue for January, 1901, 
to have been $192,889, while that for August, 
1901, was $220.435. The number of sub- 
scribers to the system at the end of October 
was 91,485, a gain of 16,144 subscribers since 
Mr. Sabin assumed the presidency in April 
of this year. 

It is understood that arrangements are 
being made for the sale of an additional 
$5,000,000 of the 4 per cent bonds of the 
Northwestern Elevated. This would bring 
the outstanding issue of these bonds up to 
$15,000,000. l 

The Detroit United Railway directors have 
declared the regular quarterly dividend of 
1 per cent, payable December 2. An {issue 
of $35,000,000 4%4 per cent bonds has been 
authorized by this company. No part will 
be issued for some time. 


Philadelphia, Norember 23 : Closing. 
Elec. Co. of America............ 7 
Philadelphia Elec................ 5% 
Union Traction.................. 321 
United G. I. Co... cc. eee eee 117% 
Elec. Stor. Bat. C....... cece eeee 57 
Elec. Stor. Bat. pf................ 57 


Union Traction was particularly strong 
during the week, advancing from 30 to 33%. 
It is supposed that the management has in 
view a plan which will do away with the 
assessment feature of this stock and it is 
thought that this is one of the reasons, be- 
sides excellent earnings, for the strength of 
the shares. 


AUTOMOBILE NOTE 


AUTOMOBILES FOR PosTAL WAGONS—A con- 
tract has been made by the Republic Motor 
Vehicle Company, of Minneapolis, Minn., to 
furnish five electric postal wagons to be 
used in that city from January 1, 1902, to 
June 30, 1903, at a contract price of $17,- 
312.85 per year. The motors to be used will 
be four horse-power and have a capacity of 
from twelve to fifteen horse-power overload. 
The bodies are about eight feet long, the 
top is of solid wood with a canopy and dash 
in front to protect the driver. The car- 
riages in front and rear are to be protected 
with heavy gratings securely locked. These 
vehicles will weigh 2,200 pounds and have a 
are of not less than 1,000 pounds of 
mail. 
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TELEPHONE AND TELEGRAPH 


SCoTSBORO, TENN.—Mr. W. L. Moody is 
erecting a telephone line. 


GREENFIELD, Mass.—The lines of the Heath 
Telephone Company are being extended. 


ALTON, ILL.—The lines of the Central 
Union Telephone Company are to be ex- 
tended. 


BELGRADE, Mre.—An extension to Belgrade 
is being built by the Dirigo Telephone Com- 


pany. 


Marcus, lowa—The work of installing a 
new rural telephone line in Amherst Town- 
ship has been begun. 


JOLIET, ILL.—Large improvements at an 
expense of $100,000 are being considered 
by the Chicago Telephone Company. 


SouTtTH EpMESTON, N. Y.—The lines of the 
Wharton Valley Telephone Company are be- 
ing extended to South Edmeston. 


WILMINGTON, N. C.—A telephone line from 
Wilmington to Old Brunswick is to be built 
by the Interstate Telephone Company. 


BETHANY, N. Y.—It is said that the farm- 
ers are planning to combine and build a 
telephone line from Batavia to Bethany. 


LITTLE WASHINGTON, OHIO—A new line to 
Little Washington has just been completed 
by the Central Union Telephone Company. 


Lockport, N. Y.—An exchange building 
is soon to be erected by the Bell Telephone 
Company. It will be a three-story structure. 


PETERSBURG, Va.—Preparations are being 
made by the Mutual Telephone Company to 
install about 7,000 feet of new cable wires. 


ARMSTRONG, ILL.—Coon Brothers, of Ran- 
toul, have bought the telephone lines in 
Potomac, Armstrong, Collison and New- 
ton. 


Caney, Kan.—The construction of the line 
of the National Telephone Company from 
Caney, Kan., to Collinsville, I. T., bas been 
begun. 


CARBONDALE, ILL.—A franchise has been 
granted by the Board of Supervisors of Jack- 
son County to the Economic Union to use 
the highways for an independent telephone 
system. 


WEsT Superior, Wis.—The People’s Tele- 
phone Company has made large improve- 
ments and secured some long-distance con- 
nections. 


CHATTANOOGA, TENN.—A long-distance tele- 
phone line from Chattanooga to Huntsville 
is to be constructed by the Bell Telephone 


Company. 


Avon, Mass.—The selectmen have granted 
a franchise to the Southern Massachusetts 
Telephone Company to lay wires under- 
ground on some of the streets. 


CoLorapo Sprines, Cor.—The new tele- 
phone exchange of the Colorado Telephone 
Company has been opened for business. It 
is equipped with modern appliances. 


ELwoop, INp.—The city council has granted 
a franchise to Mr. George W. Beers and his 
associates of the Anderson Telephone and 
Telegraph Company to construct and oper- 
ate a telephone system. 


DANVILLE, Pa.—The Juniata & Susque- 
hanna Telegraph and Telephone Company 
has sold its line from Selinsgrove to Lewis- 
ton, a distance of about 260 miles, to the 
United Telephone and Telegraph Company. 


WEnona«, ILL.—The Wenona Telephone Ex- 
change, which was constructed and oper- 
ated by Mr. Mark Gantz, has been sold to 
Mr. Frank Ames. It is said that the new 
owner intends to overhaul the system and 
put in a large amount of new cable. 
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INDUSTRIAL ITEMS 


WARREN ALTERNATORS form the subject of 
a highly artistic publication by the Warren 
Electric Manufacturing Company, of San- 
dusky, Ohio. This beautiful book contains 
very little reading matter, but is illustrated 
with sumptuous engravings of Warren ap- 
paratus. 


THE CENTRAL ELECTRIC Company, Of Chi- 
cago, is compelled to carry a large stock of 
Okonite wire for telephone work, as well as 
Okonite wires and cables for lighting pur- 
poses, in order to supply the demand for this 
material which has increased steadily 
throughout the West and Southwest. 


THe ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, Ill., publishes a monthly entitled The 
Electrical Trade, devoted to electrical inter- 
ests of the South and West. A recent issue 
contains a group picture of President Low, 
of the Electric Appliance Company, and his 
staff of salesmen, comprising a bright and 
handsome group of young electrical men. 


Tae GEXELLSCHAFT FUR ELEKTRISCHE ÍN- 
DUSTRIE, of Karlsruhe, Germany, has pro- 
duced an elaborate trilingual catalogue of 
its electrical manufactures, both direct and 
alternating-current machinery. The cata- 
logue is bound in violet cloth with an orange 
and black poster design in the front cover 
calculated to attract attention at long range. 


THE AMERICAN ENGINE Company, Bound 
Brook, N. J., announces that it received on 
November 20 the gold medal awarded by the 
Jury of Awards of the Pan-American Expo- 
sition, for the company’s American-Ball 
duplex compound engine. The officials of 
the company, very properly, are well pleased 
over this recognition. 


THE SIMPLEX ELECTRICAL Company, of 
Cambridgeport, Mass., has prepared for dis- 
tribution a very complete catalogue of elec- 
trical heating apparatus. In this catalogue 
is described its apparatus for electric cook- 
ing, including portable stoves, ornamental 
stoves, chafing dishes, electric ovens, etc. 
The company’s line of flat irons, electrically 
heated rolls, curling heaters and solderimg 
irons is also described. 


J. H. BUNNELL & Company, of New York, 
have issued a very elaborate and complete 
catalogue and price list of their electrical sup- 
plies. In it their electric railway appliances, 
telegraph, telephone and electric light sup- 
plies are described. This catalogue should 
be of great service to those who are con- 
templating the purchase of such apparatus. 
The same company have also issued a neat 
pamphlet describing their telephones and 
accessories. 


THe VARLEY DurLEX MAGNET COMPANY, 
Phillipsdale, R. I., has issued an elaborate 
catalogue setting forth the merits of its 
products. In this catalogue a number of 
different types of electromagnets and coils 
are described, included among which are 
switchboard magnets, ringer magnets, sole- 
noid windings, induction coils, spark coils 
and many other different styles of coils and 
magnets. This catalogue should prove of 
interest to all practical electrical men. 


THE MANUFACTURERS’ ADVERTISING BUREAU, 
of which Mr. Benjamin R. Western is the 
originator and proprietor, gives evidence of 
its prosperity by extending its accommoda- 
tions at its old-time location, 126 Liberty 
street, New York. The new offices have 
greatly increased facilities which has be- 
come necessary by the growth of the bureau’s 
business since its establishment in 1877. The 
Manufacturers’ Advertising Bureau is the 
representative of many of the leading manu- 
facturing concerns of this country as well 
as Europe, some of which have been its 
clients for twenty years. 


THE AMERICAN SCHOOL oF CoRRESPONDENCE, 
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‘Boston, Mass., has prepared a very unique 
Christmas gift along educational lines. By 
this plan an opportunity is afforded for an 
employer to present at a nominal cost to 
any deserving young wage earner a scholar- 
ship in one or more of the following courses: 
Mechanical, stationary, locomotive, textile 
or marine engineering, mechanical drawing, 
heating, ventilation and plumbing. A fea- 
ture of this scholarship plan lies in the fact 
that a reference library of engineering prac- 
tice, which comprises 2,800 quarto pages 
bound in five handsome leather volumes, will 
be given outright to all December recipients 
of these scholarships. 


BULLOCK MACHINERY FOR CanaDa—Another 
large three-phase alternating-current gener- 
ator is being shipped from the Bullock plant 
at Norwood, in this instance for Canadian 
enterprise. It is to be installed in the plant 
owned by M. P. Davis at Shieks Island and 
is rated at 1,350 horse-power. The work has 
been under the supervision of Messrs. Prin- 
gle & Son, of Montreal, and Mr. F. H. 
Leonard, Jr., of the firm, in conjunction with 
Mr. Charles E. Taylor, managing engineer 
for the purchaser, have just completed the 
tests and pronounced it a machine of 
superior excellence. The normal operating 
speed of the machine is 180 revolutions and 
it is to be direct-coupled to a Hamilton 
water-wheel. In the official test, the dynamo 
was operated for a short period at fifty per 
cent over speed at which time the peripheral 
speed reached the terrific rate of 10,400 feet 
per minute or more than twice as fast as the 
best railroad trains run. The Bullock com- 
pany’s works are crowded with orders for 
large machines, and necessary extensions to 
the plant are now being made. 


I. P. FRINK, 551 Pearl street, New York, 
who makes a specialty of lighting store in- 
teriors, showwindows and showcases, re- 
ports the following prominent stores as hav- 
ing recently adopted his special patent win- 
dow reflector, which is so well and favor- 
ably known to the trade: Houston & Hen- 
derson, Boston, Mass.; Lewis Dry Goods 
Company, Butte, Mont.; Schuette Brothers, 
Manitowoc, Wis.; Simon Clothing Company, 
Des Moines, Iowa; The Church-Dodge Com- 
pany, Troy, N. Y.; L. B. Ogilvie & Company, 
Paducah, Ky.; Marshall & Ball, Paterson, 
N. J.; Browning. King & Company, Cin- 
cinnati, Ohio. and their new Fourth avenue 
store, New York; Adams Dry Goods Com- 
pany, New York; Simpson, Crawford & 
Simpson, New York; and the showcases of 
Joseph H. Bauland Company, and art de- 
partment of Frederick Loeser & Company, 
Brooklyn, N. Y. Mr. Frink is always glad 
to answer any question on the lighting sub- 
ject, and his catalogue of the above special- 
ties is a practical help in estimating on this 
class of work. 


THE THRESHER ELECTRIC COMPANY’S New 
York office has lately been installing a large 
quantity of apparatus for electric lighting 
and motor work in greater New York and its 
vicinity. Among the new installations may 
be mentioned that at the Pabst Hotel, con- 
sisting of two 100-kilowatt, one 75-kilowatt 
and one 30-kilowatt 125-volt direct-coupled 
generators for electric lighting. At the es- 
tablishments of the Eppens, Smith & Wie- 
man Company, at Warren and Washington 
streets, New York city, there have been in- 
‘stalled one 75-kilowatt and one 50-kilowatt 
250-volt direct-coupled machines, and eleven 
motors aggregating 80 horse-power. In the 
establishment of Messrs. William Vogel & 
Brothers, in Brooklyn, the Thresher com- 
pany has just put in a 30-kilowatt lighting 
generator direct-coupled to a Nash gas en- 
gine, this unit being thought to be one 
of the largest gas-engine units in greater 
New York. At the same place motors aggre- 
gating 35 horse-power have been installed. 
At the Hotel Barton, in Washington, D. C., 
the company has put in a 25-kilowatt direct- 
coupled machine and an emergency unit 
consisting of an 8-kilowatt direct-coupled 
machine, together with the switchboards 
and control apparatus for both. 
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NEW INCORPORATIONS 


DetkoIt, Micu.—The United States Scenic 
Railway and Construction Company. $250,- 
000. 


MARION, ILL.—Coal Belt Electric Railway 
Company increased its capital from $100,000 
to $300,000. 


Lone OAK, TEX.—The Citizens’ Telephone 
Company. $4,000. Incorporators: W. G. 
Patterson and others. 


CuHicago, ILL.—Gillett Light Company. 
$50,000. Incorporators: Charles Randolph, 
Edward Kahn and others. 


ItHaca, N. Y.—Ithaca Light and Water 
Company. $400,000. Directors: G. S. Shep- 
ard, T. W. Summers and others. 


MaRIon, ILL.—The Corn Belt Electric Rail- 
way Company has increased its capital stock 
from $100,000 to $300,000. 


JERSEY City, N. J.—American Town Light- 
ing Company. $1,000,000. Incorporators: 
J. J. Daly, E. B. Ware and others. 


Houston, TEx.—Williamson County Tele 
phone Company. To operate a telephone 
system in Williamson County. $100,000. 


ONEIDA, N. Y.—The Madison County Gas 
and Electric Company. $200,000. Directors: 
G. S. Sheppard, J. A. Underwood and others. 


MANSFIELD, OH10—The Mansfield, Savannah 
& Wellington Electric Railroad Company. 
ence its capital from $100,000 to $1,500,- 


NEw York, N. Y.—Blectric Furnace Com- 
pany, to manufacture carbide and potash. 
sbi Directors: T. Davis, T. Seelye and 
others. 


KENOSHA, WIs.—The Wisconsin Inter-Lake 
Electric Railway Company. $25,000. Chi- 
cago and western capitalists comprise the 
corporation. 


St. Louris, Mo.—The Carbon Light Com- 
pany. $25,000. Among the men interested 
are Messrs. John P. Barnes, John H. Lucas 
and William T. Johnson. 


Avucusta, Me.—Williams Electric Manu- 
facturing Company. $500,000. To deal in 
electrical inventions. Mr. Frederick Will- 
iams, of Medrord, Mass,, is president. 


Aveusta, Me.—Munder Electric Company. 
$50.000. To manufacture electrical appli- 
ances and supplies. Mr. Charles F. Munder. 
of Springfield, Mass., is president and 
treasurer. ' 


Des Mornes, Iowa—Iowa Town Lighting 
and Fuel Company. $25,000. To establish 
heating and lighting plants for individual 
consumers. Incorporators: J. S. Emery, W. 
E. Emery and others. 


INDIANAPOLIS, Inp.—Lafayette & Indian- 
apolis Rapid Railway. $250,000. To build 
and operate an interurban line between 
Lafayette and Indianapolis. Directors: H. 
A. Taylor, W. C. Mitchell and others. 


AvausTta, Me.—Crest Manufacturing Com- 
pany. $50,000. To manufacture gas, oil. 
electric and other engines, vehicles, etc. 
Mr. I. H. Davis, of Boston, is president; Mr. 
E. D. Mullen, Cambridge, Mass., treasurer. 


PittssurGH, Pa.—Ruth Street Railway . 


Company. $12,000. To build two miles of 
road. Duquesne Heights Street Railway 
Company. $18,000. To build three miles of 
road. Mr. George W. Wilson, of Pittsburgh. 
is president of both companies. 


TRENTON, N. J.—The New Jersey & Penn- 


sylvania Traction Company. $1,000,000. To 


construct and operate trolley lines. In- 
corporators: Charles M. Bates, Lewis L. 
Dunham and Jilson J. Coleman. The in- 
corporators are said to be closely connected 
with what is known as the Johnson trolley 
syndicate. 
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There has never been a time in th 
history of the electrical industry in the 
United States when there were so many 
indications of prosperity and so much 
hope for the future as at present. News 
comes almost daily of large additions to 
the plant of some manufacturing com- 
pany, made in order to meet the demands 
for its products both at home and abroad. 
Many companies state that they now have 
orders sufficient to keep them busy for 
months to come. The development of a 
large foreign market, which is going on 
steadily, should make the industry more 
stable, and tend to create a steady de- 
mand. -In short, everything points to 
continued prosperity for many years to 
come. | 


NEW YORK, SATURDAY, DECEMBER 7, 1901. 


THE MAKING OF WORKMEN. 

Industrial supremacy, in so far as the 
term may apply to this country at least, 
comes from men rather than from condi- 
tions. What success has been gained by 
American manufacturers and engineers 
has been due more to the habit of mind, 
the quickness of apprehension and free- 
dom from tradition of the American 
mechanic than to any other single group 
of causes. Of course we have a country 
abounding in natural wealth, and condi- 
tions in it that make for opportunity ; but 
the mental alertness of the people, their 
mechanical training, their instinct for in- 
vention, their adaptability, have been the 
factors that have brought us from a purely 
agricultural commonwealth to the’ first 
rank of the nations producing manufact- 
ured articles and in the conquest of natu- 
ral difficulties. 

When one contrasts the method of train- 
ing men for the mechanical arts to-day 
with those that obtained a generation ago, 
the difference is so great and so striking 
as to lead inevitably to the natural in- 
quiry if the next generation will perpetu- 
ate the traditions that have marked the 
past and produce such examples of in- 
ventors, mechanics, engineers and men of 
science as have ornamented the recent his- 
tory of these states. Perhaps, under the 


present circumstances, one may take a 


pessimistic view and say that the race of 
skilled artisans is becoming extinct in the 
United States. But this view would be a 
narrow one, and is at least open to contra- 
diction. 

We have probably the most elaborate 
system of technical schools in the world. 
We have schools of engineering of high 
rank, capably administered and turning 
out thousands of graduates annually. In 
these schools are found teachers who stand 
high in ability. The product of these in- 
stitutions consists of young men with a 
fair general training and considerable 
impracticable knowledge of one or more 
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branches of engineering, coupled with a 
little mathematics and perhaps a reading 
knowledge of French or German. It has 
been the custom to grant young men hav- 
ing these qualifications degrees as engi- 
neers—civil, mechanical, electrical, as the 
case may be. They are turned loose upon 
the community at the rate of several 
thousand a year, the majority of them 
with their livings to make from the outset, 
and it is not usual at any time during 
their course of instruction for any infor- 
mation to be given them as to how best to 
take hold of this exceedingly practical 
problem, or how best to fit themselves for 
the exercise of an engineering profession. 
At the moment technical education in 
the United States rests practically at this 
point. There are some manual training 
schools. They are too few in number and 
they are too limited by lack of funds and 
endowment to produce the best results. 
The country is a democracy and, probably 
as a consequence, young men seek the dis- 
tinction conferred by membership in an 
engineering profession. But where are the 
schools that turn out the artisans—the 
men who work with their hands—the 
really productive factors in the nation’s 
advance? 
It is time to call attention to the harm- 
ful influence which purely professional 
schools have exerted upon the general com- 
munity. Once, a generation ago, the ap- 
prentice system was in vogue in this coun- 
try and the product of it is the splendid 
average of mechanical ability displayed 
by the artisans of these states to-day. 
This system, through the devices of labor 
unions, has been practically strangled, and 
to-day few or no recruits are added to the 
ranks of handicraftsman from this source. 
The son of the electrical worker, the iron- 
moulder, the pattern-maker or what not, 
is debarred from entering the shops as an 
apprentice to become in time as good a 
workman as his father, or a better one, 
and his ambitions lead him far too often 
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to progress from the public school to the 
technical institute and to adorn his name 
with the letters representing an engineer- 
ing degree. The situation is in a certain 
way pitiful. In the making of an engi- 
neer without opportunity there is most 
often destroyed an artisan of capability. 
And the need of the country is certainly 
not for more engineers, but for more men 
with hands, brains and eyes trained to work 
skillfully together along certain lines of 
production—in short, for skilled artisans. 
Unless these are produced it is certain 
that succeeding generations will rise up 
and call us anything but blessed. 

Mr. Andrew Carnegie, a man who is 
possessed of an abundant measure of com- 
mon sense, has instituted at Pittsburgh a 
school for the training of artisans. There 
has been an immense amount of indiscrim- 
inate and unwise giving away of money in 
the United States in years past for the 
foundation of all sorts of schools, without 
any apparent reference to the future placing 
of the students who are receiving instruc- 
tion in them. Mr. Carnegie will long be 
remembered for his miscellaneous benefac- 
tions, but it seems that in this particular 
instance he has spent money as wisely as 
it was possible to spend it, and that he will 
leave behind him an organization that will 
work more for the general good of his 
country than the purely professional 
schools which have been so largely founded 
of late. To give a young man the oppor- 
tunity to earn a good living, to fill him 
full of the desire of accomplishment of a 
real kind, to put him out in the world 
equipped fully for the struggle for exist- 
ence, is to make a good citizen. 

We need the engineering schools, and 
their product is certain to reflect high 
credit upon the schools and upon the coun- 
try; but greater than any possible need 
for such institutions is our lack of some- 
thing to take the place of the apprentice 
system and turn us out men who can con- 
tinue the splendid tradition of the Ameri- 
can mechanic. Mr. Carnegie has doubt- 
less foreseen this particular need, and his 
endowment of the Pittsburgh school for 
artisans is an evidence of the sound judg- 


ment which enabled him to accumulate 
the fortune he is so liberally spending 
for the benefit of his fellows. 
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CURRENT DISTRIBUTION. 

Elsewhere in this issue the discussion 
on the subject of “Current Distribution 
in Metropolitan Areas,” which was held 
at the last meeting of the American In- 
stitute of Electrical Engineers, is given 
with great fulness. It is a modern re- 
crudescence of the old battle between the 
advocates of direct and alternating cur- 
rent for all sorts of purposes, and while, 
of course, it settles nothing, still it is in- 
teresting as showing the diversity of opin- 
ions that can still be held on so important 
a subject, and also as indicating the ten- 
dency to get together now shown in the 
two camps. 

Perhaps the whole thing may best be 
summed up in the statement that one kind 
of current is good for one thing and the 
other kind for another, and that as one 
can be turned into the other at will the 
proper thing to do is to devise a system 
using both, in which each is applied to 
the best advantage. So long as there is 
nothing analogous to the storage battery 
for use with alternating current it seems 
that for distribution in the crowded cen- 
tral parts of large cities the direct current 
must hold its own. Again, the improve- 
ments lately made in incandescent lamps, 
by which lamps of high voltage are made 
with good commercial efficiency, has made 
possible the installation of such a system 
as that at Providence, R. I., showing excel- 
lent results over a wide distribution-area 
by the use of direct current. 

Perhaps the price of polyphase motors 
has been one of the largest factors in hold- 
ing back the general distribution of alter- 
nating current in our largest cities, be- 
cause it is manifestly of great advantage 
to operate all forms of service from the 
same circuits and the same generating 
stations or substations. More and more 
as the price of real estate advances in our 
cities and buildings exhibit a tendency to 
soar skyward the elevator is becoming of 
importance, and so far the direct-current 
motor appears to have offered the best so- 
lution of the elevator problem. 

But notwithstanding the remarkable 
advantages of direct current for this kind 
of distribution, the equally great advan- 
tages of alternating-current distribution 
have led the larger companies to substi- 
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tute it for the other kind in most cases. 
Consolidations have played no unimpor- 
tant part in the general progress of elec- 
trical distribution, and the tendency to 
gather together in large stations the ma- 
chinery generating current both for light- 
ing and railway supply is very marked. 
Perhaps the problem will take more defin- 
ite shape when the alternating current is 
more fully exploited as a means for di- 
rectly driving traction motors. For this, 
unfortunately, it seems as if we must wait 
for what our European colleagues are do- 
ing. 

The discussion was very interesting and 
will well repay careful reading. 


In this issue is concluded the long paper 
by Mr. L. B. Stillwell on the “Electric 
Transmission of Power from Niagara 
Falls.” This .interesting and important 
paper contains so much of value to the 
whole profession, and so clearly describes 
the vast complexity and difficulty of this 
record-making work of engineering, 88 
to warrant its appearance in these pages 
in extenso. Its author is to be con- 
gratulated on having performed a service 
of value to his colleagues in presenting 
so fully the record of this signal achieve- 


ment. es 
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News comes that Mr. Guglielmo Mar- 
coni is on his way to Newfoundland to es- 
tablish wireless telegraphy stations upon 
the storm-bound coast of that province. 
This is really good news. Cape Race, on the 
southeastern prolongation of Newfound- 
land, projects almost directly into the 
track of steamers bound between New 
York and the English Channel, and on 
account of the tempestuous weather and 
fogs which often prevail there has be- 
come a sort of marine graveyard. If wire- 
less telegraphy did no other service than 
to establish a warning point on this dan- 
gerous promontory it would be a genuine 
blessing to maritime interests. It will 
make, however, in addition to this, a sort 
of half-way house of call, where ships 
can give and receive news, and will doubt- 
less be found of considerable utility and 
advantage in many ways besides its ca- 
pacity as an invisible beacon warning 
vessels of danger. 
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A Discussion of Electrical Distribution. 


Papers and Discussions at the Recent Meeting of the American Institute of Electrical Engineers. 


the ELECTRICAL Revirw, the 
one hundred and fifty-eighth 
meeting of the American Institute of 
Electrical Engineers, held on the even- 
ing of November 22, was a sym- 
posium on the important subject of elec- 
trical distribution in metropolitan areas. 
To some degree it was a renewal of the 
ancient controversy between the advocates 
of direct and alternating-current systems, 
but the novelty of some of the ideas pre- 
sented, and the authoritative character of 
the participants, made the evening’s pro- 
gramme one of great interest. The very 
large attendance of the meeting was a fur- 
ther evidence of the interest felt by mem- 
bers in the subject under discussion. 
In opening the evening’s proceedings, 
President C. P. Steinmetz said, in part: 
“The problem of electric light and power 
distribution essentially consists in supply- 
ing electric power from one primary gen- 
erating station to a number of customers 
in a form suitable for their demands. 
In its theoretical and simplest form a 
system of electrical distribution consists 
of the generating station and a system of 
distribution conductors and in addition 
thereto controlling apparatus from the 
generating station and metering applian- 
ces at the customers’ premises. Stations 
of this simple form, but still of great 
magnitude, exist to-day in very large com- 
mercial operation. Since, however, elec- 
tricity is required in many different forms 
it becomes necessary either to install sep- 
arate distribution systems for these dif- 
ferent forms or to introduce transforming 
apparatus into the system. By the intro- 
duction of transforming apparatus the 
generating system becomes more or less 
independent of the system of utilization 
and by this is created a problem for en- 
gineers to decide in every individual 
instance—which system of distribution 
is most suitable for the individual case. 
Under the circumstances it is not aston- 
ishing that different engineers of equal 
prominence may reach under individual 
conditions exactly opposite points of view, 
although naturally in many views a gen- 
eral agreement of opinion is found.” 
The first paper of the evening, of which 
a full abstract follows, was 
“DISTRIBUTION OF ELECTRICAL ENERGY 
IN LARGE CITIES.” 


BY LOUIS A. FERGUSON. 


With the trend of modern times toward 
consolidation of lighting, power and trans- 


A’ DESCRIBED in the last issue of 


portation properties, the system of distri- 
bution of electrical energy, in large cities 
especially, is daily becoming a more im- 
portant question, involving many perplexing 
problems and considerations. 

Nearly every city has granted franchises 
to many companies having varying degrees 
of financial and engineering ability, so that 
those who are ultimately engaged in con- 
solidating the physical properties usually 
find it advisable to adapt their engineering 
to existing conditions, abandoning as little 
as possible of the investment made by those 
which they have absorbed. Not only must 
be considered what has been done in the past 
but also the possible development of the 
future, so that the remodeling shall not 


The choice of a site for the main power- 
house (water and coal facilities belng equal 
in each case) will depend upon the com- 
bined cost of the land and the transmission 
of the total capacity to the substations with 
the advantage in favor of the site nearest 
to the point of greatest delivered output; 
that is, the preference should be given to 
that site where the value of the land forms 
a larger proportion of the total than does 
the cost of the transmission. The less the 
cost of the transmission the less its length, 
and therefore the less cable and conduit to 
maintain, Since the territory to be supplied 
in any large city from a central power- 
house for general distribution of electricity 
for all purposes is so extensive, the adop- 
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Fra. 1.—OuTPUT CURVE OF CHICAGO COMPANIES. 


necessarily be that which might appeal 
most strongly to the conditions of the mo- 
ment, but of the future; for our invest- 
ments, let us hope, are made not only for the 
present, but for the future. 

The developments of the last few years 
have determined conclusively that the old 
method of installing a multiplicity of steam 
generating stations scattered throughout 
the city and furnishing electricity for light- 
ing and power in the surrounding district 
is no longer advisable. We find the more 
progressive companies abandoning their 
smaller plants as generating stations, con- 
verting some into substations and central- 
izing the generation of electrical energy in 
one or two large power stations located 
preferably on a water front and having di- 
rect communication with two or more rail- 
roads bringing coal from different sections 
of the country. 

There are several instances in Europe, as 
well as in America, of lighting and railway 
companies providing for their future growth 
by the erection of large central power- 
houses of from 50,000 to 100,000 horse-power 
ultimate capacity. In some cases these new 
power-houses supplant entirely the older sta- 
tions, and in others the older stations 
are retained intact, and are used dur- 
ing the peak hours of the winter months as 
auxiliary generating stations. 


tion of a high-pressure alternating current 
is necessary for transmission. There may 
be cases in which it is possible to obtain 
a site sufficiently large for a principal sta- 
tion near enough to the centre of greatest 
load to warrant the use of double-current 
generators if direct current forms the basis 
for lighting and power distribution, and the 
energy supplied for railway purposes is rela- 
tively small. In any new principal station 
the generators should be of the same fre- 
quency even if it is advisable, owing to local 
conditions, that one or more be double-cur- 
rent machines. It is always conducive to 
economy, fiexibility of operation and mini- 
mum initial investment that all the .gen- 
erators be arranged for parallel operation. 
The installation of both 60 and 25-cycle 
generators in the same station in a large 
city should be avoided, as the greatest econ- 
omy is only possible in a station generating 
by one class of apparatus. 

The determination of the class of current 
we shall generate depends entirely on the 
class of current we distribute. Considering 
the question for a large city from the broad- 
est standpoint and judging by experience 
witn the advantages and limitations of both 
forms of distribution, I woula recommend 
direct current for the lighting and power 
work of the strictly business and city resi- 
dential districts, and alternating current for 
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the less closely buiit residential districts, 
with their local business incident thereto, 
as well as for the actual suburban territory 
of the city. 

An analysis of the lighting and power 
output (not including railways) of Chicago 
central station companies where this method 
of distribution is followed, may be interest- 
ing. Referring to Fig. 1 it wis be seen that 
of a total maximum output of 22,500 kilo- 
Watts, 23.4 per cent is by 60-cycle alternat- 
ing distribution over a territory of approxi- 
mately fifty-eight square miles, and 79.5 per 
cent is by direct-current distribution over a 
territory of only ten square miles. 

The output shown in Fig. 1 as 25-cycle low- 
tension distribution is largely generated at 
present by direct-current and double-current 
machines, as the principal generating sta- 
tion is only three-fifths of a mile from the 
largest substation. A considerable portion 
of this output will probably continue to be 
generated by the present low-tension direct- 
current and double-current machines even 
after a large 25-cycle alternating station is 
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put in operation; but this curve is presented 
to show what portion of the entire load 
would be supplied by 25-cycle alternators 
and rotary converter substations, if an en- 
tirely new system were being constructed, 
the condition toward which we are develop- 
ing. 

The growth of tbe business of the com- 
pany (except in the southern district, where 
a modern 60-cycle station operates) is be- 
ing provided for by 25-cycle rotary substa- 
tions and all direct-current generating ap- 
paratus will be superseded as it wears out 
or becomes obsolete by 25-cycle rotary sub- 
station distribution in one low-tension dis- 
trict. As the outlying residence districts 
become more general consumers of elec- 
tricity, they are changed over to low-tension 
direct current, and all new development in 
the northern and western districts is sup- 
plied by motor-generator sets receiving 25- 
cycle current from the main generating sta- 
tion and delivering 60-cycle current to the 
distribution lines. 

Reference to Fig. 2 will show how the 
maximum load of the low-tension direct- 
current distribution was provided for last 
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winter. It will be noticed that the rotary 
converter output formed a very small portion 
of the total, but in this winter’s maximum 
we expect to turn out about three times the 
amount of rotary output, while the direct 
current delivered to the distribution mains 
directly from the continuous-current gen- 
erators will show only a slight in- 
crease. The storage battery discharge 
will show about 100 per cent increase. 
The growth in the rotary and bat- 
tery outputs and the practical standstill in 
direct-current generating output give some 
conception of how we are working toward 
the idea of 25-cycle alternating supply from 
one large station to a number of combination 
rotary and battery substations. To effect 
a change of this kind without sacrificing 
the value and use of our present invest- 
ment in direct-current generating stations 
will take several] years. 

In determining what shall be the general 
system of distribution, a study of the pres- 
ent conditions and future possibilities of 
electrical consumption must first be made, 


will best suit these conditions. Fig. 3 shows 
the relative quantities of light and power 
consumed monthly by the customers of the two 
Chicago companies. These curves represent 
only the actual power business for elevators 
and small factory use, and other general 
power for a large number of relatively 
small consumers, and do not include any 
street or elevated railway work whatever. 
It should be remembered, however, that any 
system of generating or supply which does 
not take into consideration this factor is 
not comprehensive enough to provide for the 
future conditions of our American cities, 
which will undoubtedly involve the supply- 
ing of electrical energy for lighting, general 
power and local transportation work from 
one or more large generating plants. 
With the percentage of power as high as 
thirty per cent (shown in Fig. 3), even when 
general power only is included, the great 
importance of selecting a system of genera- 
tion and distribution, which is well adapted 
for power as well as lighting supply, will be 
thoroughly appreciated. The feasibility of 
applying the direct-current motor to general 
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power work is much superior to that of the 
alternating-current motor, and the disturb- 
ing effects on line pressures are less. The 
initial cost of the direct-current motors 
themselves and their attendant equipment is 
very much less; in fact, at the present time 
the selling prices of three-phase motors in 
America are far in excess of being reasonable. 
The direct current is also very much better 
adapted to electric elevator work than is 
alternating current; at the present time 
there is no _ alternating-current elevator 
equipment which couid be considered fitted 
for first-class high-duty service, and the 
progress in development of an economical 
alternating-current elevator for any service 
is slow. The importance of the electric 
elevator to the central station company is 
shown by the diagrammatical representation 
of outputs. There it will be seen that the 
consumption of electrical energy by elevators 
alone is twelve and one-half per cent of the 
total output of the companies. Our ability 
to install an economical and successfully 
operating elevator equipment is frequently 
the deciding feature in the question involv- 
ing the choice of central station service in 
preference to the installation of a private 
plant, and with its aid we are enabled in a 
large percentage of instances to show to the 


owners of large mercantile establishments 


and other buildings a decided saving by 
purchasing electrical service from the cen- 
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Fio. 3.—LiGHT AND POWER OUTPUT, CHICAGO. 
and the system chosen should be one that - 


tral station company for lighting, elevator 
and general power service when compared 
with the cost of operating an isolated plant 
using hydraulic elevators. 

The development of the automobile and its 
extended use in the large cities have rendered 
necessary the installation of charging equip- 
nee at convenient points throughout the 
city. 

The use of alternating current in the dis- 
tribution system prohibits the use of storage 
batteries. Even assuming that the storage 
battery does not improve the economy of 
operating, still they are desirable wherever 
the service of the central station company 
is important. They may be adapted for use 
in various ways; in the central station itself 
when it is locatea at the electrical centre; 
at the centre of distribution for discharging 
during the peak: as auxiliaries in the rotary 
converter substations for discharge use at 
the time of maximum load in the main cen- 
tral station, or at any time of breakdown of 
the transmission line feeding the substation. 
They may also be used in substations in 
special districts where the load factor of 
the district is small, or midway between 
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rotary substations for purposes of regula- 
tion. 

The greatest value of the storage battery, 
however, is its ability to carry us through 
an emergency which comes as a rule in an 
electric lighting or power plant with very 
little warning. The fully charged battery 
kept constantly floating on the system be- 
comes the watchdog of the company’s serv- 
ice, responding to a call automatically, Keep- 
ing the pressure chart perfect despite blown 
out cylinder heads in the central station or 
failures in substation transmission lines. 
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shows the capacity of the batteries at the 
one-hour rate of discharge and might be 
Piaced anywhere on the curve. 

The upper crosshatched portion shows the 
use of the battery in cutting off the peak, 
thus saving an otherwise necessary invest- 
ment in generating plant. 

Occasions have arisen where through the 
bursting of a boiler tube the storage battery 
has saved the direct-current system from 
shutdown by carrying the entire load for 
about an hour, allowing time for cutting out 
the disabled boiler. It is impossible in this 
curve to show the 
value of the battery 
in maintaining even 
pressure throughout 
the system, but it is 
one of the very im- 


portant uses of the 

| battery. 
The battery ca- 
nidi pacity of the Chicago 
Edison Company is 
distributed over the 
entire low-tension 
district. In addition 
to the tnree batteries 
in the Adams street 
substation, having a 
combined capacity at 
the eight-hour rate 
of 66,000 ampere- 
bours, there are 
smaller batteries in 
three of the rotary 
substations in the 
residence districts. 
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The storage battery has a very distinct 
value, which is seldom recognized ana em- 
ployed to its full advantage, when located 
at the central distributing point of a system 
with feeders radiating to various points in 
the network. The battery may be provided 
with two or more end-cell switches, so ar- 
ranged that they may be connected in multi- 
ple and feed into the main distributing bus; 
or they may connect to one or more 
auxiliary bus-bars with a different number 
of cells in series, feeding into each bus and 
tbus providing two or more potentials at the 
centre of distribution. It will be found that 
when only one pressure is maintained at the 
centre of distribution during the time of 
maximum load of a large district the 
pressure at the ends of the short feeders will 
be somewhat higher than the standard and 
they will be overloaded, and at the end of the 
long feeders the pressure will be lower and the 
feeders underloaded, although the pressure 
variation at other times may be negligible. 
Under such conditions the storage battery 
becomes exceedingly valuable. 

Fig. 4 shows three curves, representing 
two extremes of daily output, one being the 
Sunday curve and the other the yearly 
maximum curve, and also a third curve, 
representing the form of the company’s 
curve for about two-thirds of the year. 

The rectangular crosshatched portion 


These batteries in the residence districts, 
of course, can not economically cut off a 
residence load peak, because the latter is 
about four hours wide, but by discharging 
at the time of the down-town peak, which 
is only between one and two hours in width, 
they are able to cut down the demand for 
three-phase current at the generating sta- 
tion. In this way they are as valuable on 
peak work as though they were located in 
the down-town district, except that they do 
not save any investment in transmission line 
or substation apparatus. 

Fig. 5 shows clearly the value of the stor- 
age battery in a motor-generator substa- 
tion operating an interurban railway. Its 
main function here is as a regulating battery 
used to take up the fluctuations of the rail- 
way and keep a nearly constant load on the 
motor-generators. 

Having determined that direct-current dis- 
tribution is the most desirable for the cen- 
tral district of the city, and having shown 
that of the total maximum output of the 
lighting companies of the city, 79.5 per cent 
is by direct current, even when the promis- 
ing sections of the whole city are well cov- 
ered by mains, it then becomes natural to 
choose a system of generation for the prin- 
cipal stations that is best adapted to the 
direct-current distribution, as it represents 
such a large percentage of the total output. 
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We, therefore, originally adopted in Chicago 
for transmitting to rotary converter sub- 
stations 25-cycle three-phase alternating cur- 
rent generated by double-current machines 
at 160 volts alternating, arranged for step- 
ping up to 4,500 and 9,000 volts. The reason 
for employing double-current generators in 
preference to three-phase alternators gen- 
erating the line voltage was because the 
principal station of the company was only 
three-fifths of a mile from the point of great- 
est direct-current output. The double-cur- 
rent machine, therefore, could be worked at 
best efficiency supplying the necessary three- 
phase current for the outlying rotary sub- 
stations, the balance of capacity in the gen- 
erators being used to feed directly into the 
low-tension network, thus working the gen- 
erators at all times at full load. 

There has just been started in operation 
in this station the largest double-current ma- 
chine which has yet been built. It has a 
nominal capacity of 2,500 kilowatts, with 
overload limit for peak work to 3,200 kilo- 
watts, generating 300 volts direct current 
and 180 volts three-phase alternating. This 
machine is to run in parallel with the other 
double-current and direct-current machines 
in the station as well as in parallel with a 
new 3,500-kilowatt three-phase alternator 
being erected beside it to generate 9,000 
volts. 

As we have reached the limit of available 
space in our principal plants for the central 
district it is probable that all additional gen- 
erating plants will be by 25-cycle three-phase 
alternators generating directly 9,000 volts, 
the transmission line voltage. 
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Fic. 5.—CURVES FROM A MOTOR-GENERATOR SUBSTATION. 


It is almost universally conceded that 25 
cycles is the most desirable frequency for 
transmission and conversion by rotary con- 
verters. Sixty-cycle rotaries are considera- 
bly more expensive and much less satis- 
factory in their operation for the ordinary 
three-wire network, and still less satisfactory 
for 500-volt direct-current supply for sur- 
face or elevated railway service. Also for 
high-voltage underground transmission the 
lower frequency is preferable, inasmuch as 
the energy loss in transmission is less, and 
its resultant strain on underground cable 
insulation, whenever there is a slight dis- 
turbance on the system, is less troublesome. 
The kilowatt-hour efficiency of transmission 
and transformation between three-phase gen- 
erators and rotary direct-current output for 
the entire substation system equals 82.2 per 
cent. 

For all these districts a four-wire three- 
phase system from “Y” wound armatures 
supplied with the fourth terminal is used, 
the generator delivering a maximum of 4,150 
volts, with 2,400 volts between the neutral 
point and any one of the outside terminals. 
There is thus available a voltage best suited 
for the single-phase lines in the immediate 
locality and the higher voltage for four-wire 
three-phase transmission to centres in more 
distant localities. 

The general principles and systems which 
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have been here advocated as advisable for 
Chicago should be applicable to any large 
American city as the general conditions in 
all large cities are approximately the same. 
This, however, may not necessarily be true 
in the case of the smaller city or town as 
they are usually affected by some local con- 
ditions, and in some instances even the gen- 
eral conditions may not be such as to make 
the same system applicable. 

The aim of every central station manager 
should be to strive for simplicity and inter- 
changeability in his system of generation 
and distribution, avoiding as far as possible 
multiplicity and complexity of methods, 
building up a distribution system which 
shall be universal, thus standardizing the 
customers’ appliances and apparatus 
throughout the city. 


The next paper was read in abstract 
by its author, and is presented in brief 
extracts below: 

“LOCATING FAULTS IN UNDERGROUND DIS- 
TRIBUTION SYSTEMS.” 


BY HENRY G. STOTT. 


With the rapid and extensive growth of 
underground cable systems for the distri- 
bution of electricity for light and power 
purposes a problem of great practical im- 
portance has arisen, namely, to find a 
method of quickly and accurately locating 
a fault or ground in any part of the system. 

With small conductors, such as those used 


for telegraph cable, the ordinary Blavier | 


and loop tests with galvanometer, Wheat- 
stone bridge and battery suffice; but the per- 
centage of error in locating a fault varies 
directly with the cross-section of the con- 
ductor or inversely as the resistance. Any 
one familiar with the most refined methods 
of battery test will admit that the loop test 
is the best of all, as it eliminates the worst 
variable, namely, the fault resistance. Even 
under the best conditions the loop test has 
an element of uncertainty in the variation of 
the zero on the galvanometer due to earth 
currents getting into the cable through the 
fault. In a city, the source of this error be- 
comes of greater importance than in sub- 
marine cables owing to the leakage of street 
railroad currents through the earth from the 
rails. As a matter of fact, it is frequently 
impossible to use a sensitive galvanometer 
on any test involving the use of the earth as 
a part of the circuit. 

Loop tests carried out with the com- 
paratively large current of ten amperes, 
using millivoltmeters instead of reflecting 
galvanometers in the hope that the stray 
currents would thus become such a small 
percentage of the test current that the errors 
due to the presence of the former would be 
practically eliminated, also failed entirely, 
and the conclusion was reluctantly reached 
that the galvanometer and battery must be 
abandoned whenever the resistance to be 
determined was less than 0.25 ohm. 

The distance between manholes is evi- 
dently the practical degree of accuracy es- 
sential to any successful method. This will 
average about 350 feet. Assuming that 0.25 
ohm is the limit of accuracy obtainable un- 
der these conditions, in the loop test this 
means that the method is not applicable to 
any conductor larger than No. 9 B. & 8. 
gauge, and therefore of no practical value 
for lighting and power purposes. 

Resistance measurements having been 
eliminated as a possible means of solution. 
there remains three others, which may be 
called: 

“The cut-and-try method.” 
“The smoke method.” 

(c) “The compass method.” 

(a) The “cut-and-try method” is too well 
known and too bad to merit much descrip- 
tion, as it simply means cutting the cable 
into as many sections as necessary until 
the fault is finally located in a length be- 
tween manholes. 
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(b) The “smoke method” is also crude, 
and simply consists of putting a current of 
sufficient magnitude into the cable through 
the fault, to cause the insulation to burn 
and give out volumes of smoke, by means of 
which the location of the burnt section may 
be discovered upon opening up the man- 
holes. 

(c) The “compass method” is, in the 
writer’s opinion, the only practical and safe 
means of quickly and accurately locating a 
ground in cables larger than No. 9 B. & 8. 
gauge. This method consists, briefly, in 
sending a constant continuous current of 
about ten amperes into the cable through 
the ground, the current first passing into an 
automatic reverser, which reverses the di- 
rection of the current flow every ten sec- 
onds. A manhole is then opened near the 
centre of the cable length and a pocket com- 
pass laid on the lead sheathing of the faulty 
cable and observed for, say, half a minute. 
If the ground is further from the source of 
reversed current, the compass needle will 
swing around approximately 180 degrees 
upon every reversal at tue end of each ten 
seconds’ interval. ‘the manhole is imme- 
diately closed and another opened,say,a mile 
further away from the source of test cur- 
rent, and if no motion of the compass needle 
occurs, then the fault has been passed and 
another manhole is opened between the two 
first positions, and so on until the fault is 
finally located in a 
section between two 
manholes. 

It will be ob- 
served that by this 
method (1) the ca- 
ble is not cut, thus 
causing no delay or 
expense in rejoint- 
ing; (2) the number 
of manholes opened 
is a minimum, and 
the time spent in 
each is only about 
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one minute; (3) 
the amount of cur- 
rent used is so 


small that no arc- 
ing or burning oc- 
curs and no ex- 
plosions. 

One form of re- 
verser used by the 
Manhattan Railway 
Company, consists 
of a one-quarter horse-power three-phase in- 
duction motor, geared to a two-part commuta- 
tor, which revolves in oil in order to ensure 
the quick reversal of current without danger 
of arcing across between segments. An ordi- 
nary constant continuous-current arc light 
machine is the most convenient source of 
current for this test, as it will supply a con- 
stant current throughout a wide range of 
voltage, thus automatically adjusting itself 
to the varying fault resistance. Should an 
arc light machine not be at hand, 500-volt 
current can be used through a resistance 
and reverser. 

Before putting on the reversed current it 
is advisable to break down the fault resist- 
ance by the application of a high-potential 
testing transformer to the cable for a few 
seconds. 

This method of test is especially useful in 
any network of cables, such as 2,200-volt 
single, two or three-phase mains and feed- 
ers, a8 the test current can be run on the 
network, without shutting down the supply 
service or interfering with it in any way, 
by simply sending the ten-ampere reversed 
current through a reactive coil (or the 
primary of a transformer) before entering 
the grounded main. This is merely done to 
protect the arc light generator in case 
another ground should develop and thus 
cause a short-circuit on the alternating-cur- 
rent generator, This method of testing live 
circuits is only applicable, of course, to those 
supplying alternating current and having 
no permanent ground attached. 

After using this method of locating faults 
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for four years, the writer can not recall any 
case, in which the method was properly ap- 
plied, that required more than three hours 
to locate a fault in cables having a length 
of from four to six miles. The whole secret 
of this rapidity lies in the fact that the first 
test at the centre of the line eliminates one- 
half of the cable from the question. To find 
a fault in a duct between manholes in a simi- 
lar length of cable, by any other method 
known to the writer, may easily take two 
days, and as many more may be required to 
repair the cuts. 


An interesting description of methods 
in use in a very important high-tension 
distribution followed, and is here ab- 
stracted : 


“THE BUFFALO HIGH-TENSION CABLE DIS- 
TRIBUTION SYSTEM.” 


BY HAROLD W. BUCK. 


In the development of the electrical trans- 
mission of power many propositions are be- 
ing presented of a water power or coal mine 
situated within such a distance of a city 
that it is cheaper to transmit power from the 
mine or waterfall than to generate it by 
steam in the city itself. In such systems 
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three engineering elements must be consid- 
ered: First, the. generating plant; second, 
the transmission line, and thira, the method 
for distributing the power at the end of the 
transmission line. Electrical generating 
plants and transmission lines have been the 
subject of many discussions, but the termi- 
nal arrangements for transmission lines are 
newer in their development, and it is the 
object of this paper to bring the matter up 
before the members of the Institute for dis- 
cussion, the problem presented being the 
Dest method of distributing the power 
throughout a city after a point has been 
reached on the transmission line where it 
is no Jonger safe to carry the power over- 
head at the transmission voltage. Such 
limitations exist on the outskirts of all 
cities. 

In order to serve as a basis for discussion 
and to point out the various considerations 
which enter, a brief description will be given 


of the method which has been adopted for 


the distribution of Niagara power in Buffalo. 

Fig. 1 shows a map of the Niagara-Buffalo 
transmission line indicating the relations 
between the overhead circuit and the cir- 
cuits of distribution within the Buffalo city 
limits the numeral 3 on the map indicating 
the terminus of the 22,000-volt overhead 
three-phase lines. At this point the three 
overhead circuits, each having a capacity of 
10,000 horse-power at seven per cent line 
loss, enter a terminal house, and are con- 
nected to the primaries of the step-down 
transformers. These transformers have a 
capacity of 3,000 horse-power each, and are 
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of the oil-water cooled type. The second- 
aries of the transformers are wound for 
11,000 volts, making the ratio of reduction 
of voltage 2.1. The secondaries of the trans- 
formers are connected through selector 
switches and two sets of bus-bars to the un- 
derground cables, each of which is connected 
through an air-break circuit-breaker. With 
the arrangement shown, the Buffalo system 
can be operated in two sections if desired, 
and any overhead circuit or any cable con- 
nected to either of the banks of transform- 
ers. The 11,000-volt cables supplied from 
the secondaries of the terminal house trans- 
formers are drawn through tile ducts under 
the streets in the usual manner, and carry 
the power to the various substations 
throughout the city of Buffalo. At present 
there are five feeders, each consisting of No. 
000 triple conductor lead-covered cables. Two 
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rotary converters. 1,000 horse-power, for 
general power distribution on a tertiary sys- 
tem at 2,200 volts, three-phase, the voltage 
being lowered from 11,000 volts by three 
250-kilowatt transformers. This 2,200-volt 
distribution is partly overhead and partly 
underground. 

Station No. 5—1,500 horse-power, for rail- 
way purposes, transformed from 11,000 volts 
to 360 volts and fed to three »dUU-horse-power 
rotary converters. 

Station No. 6—1,000 horse-power, for rail- 
way service, as in Station No. 5. 

Station No. 7—5,000 horse-power is trans- 
formed from 11,000 volts to 360 volts and 
fed to the plant of the Buffalo Lighting 
Company in an adjacent building. 1,000 
horse-power, transformed to 2,200 volts, 
three-phase, for general power distribution 
on the tertiary system. 
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Fic. 2,— UNDERGROUND THREE-PHASE SECTION SWITCH. 


of these have 9/32 inch rubber, two 8/32 inch 
rubber and one 614|32 inches paper and 4/32 
inch paper over-all. The lead in all cases is 
1, inch thick. 

Special attention is called to the section 
switches, which are shown in Fig. 2. They 
are of the triple-pole, single-throw type of 
oil-break switch, with-a water-proof hood of 
iron bolted to the top of the switch frame 
for the protection of cable heads and leads. 
These switches are installed in vaults under 
the city streets, placed at convenient inter- 
vals. Some of the vaults are as large as 
10 feet by 12 feet. The switches are 
absolutely water-proof and could be sub- 
merged if necessary without danger, and will 
open the circuits under heavy loads without 
difficulty. They have proved of great con- 
venience at times when repairs have been 
necessary on sections of the cables, and for 
locating faults without the necessity of cut- 
ting the cable. I believe that underground 
section switches of this kind would prove of 
great service to all high-tension cable sys- 
tems, and believe that the design shown is 
entirely safe for service at 11,000 volts. 

In all, seven substations are supplied with 
power at 11,000 volts, three-phase, dis- 
tributed as follows: 

Station No. 4—2,000 horse-power, for rail- 
way purposes, transformed from 11,000 volts 
to 360 volts and fed to four 500-horse-power 


Station No. 8—2,000 horse-power, trans- 
formed from 11,000 volts to 2,200 volts, three- 
phase, for power distribution on the tertiary 
system. 

Station No. 9—1,500 horse-power, trans- 
formed from 11,000 volts to 360 volts, for 
supplying power to three 500-horse-power 
rotary converters for railway purposes. 

Station No. 10—1,000 horse-power, for rail- 
way purposes, as in Station No. 9. 

It might be asked why the power is not 
transmitted from Niagara Falls at 11,000 
volts and distributed through the under- 
ground cables without transformation. It 
will be found, however, that the saving in 
copper on the transmission iines by the use 
of 22,000 volts more than pays for the trans- 
former installation in the terminal house, 
and that the saving in line loss is greater 
than the loss introduced by the step-down 
transformers. The longer the transmission 
line the greater would be the proportionate 
saving. It may also be asked why, if the 
overbead lines are to be operated at 22,000 
volts, the transmission can not continue at 
this voltage throughout the cable system in 
order to avoid the use of step-down trans- 
formers. It is true that there have been 
examples of successful operation of under- 
ground cables at voltages even higher than 
22,000 volts, notably the transmission from 
the plant of the St. Croix Power Company, 
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but, obviously, what can be done on a 
through trunk line can not be safely done 
on a network, and the Buffalo underground 
system is essentially a network. It has 
many lateral connections, rrequent joints, 
section switches, cable heads and switch- 
board connections, and under these condi- 
tions, which are probably no different from 
the requirements of other cities, I believe 
that 11,000 volts is, in the present state of 
the art at least, the highest voltage which 
should be considered. The success of the 
Buffalo power distribution at 11,000 volts, 
which has covered a period of about four 
years, has, however, demonstrated the safety 
and feasibility of using a potential as high 
as this, provided the greatest precautions 
are taken in the selection and installation of 
cables, and in the insulation of all terminal 
appliances. It seems to show that there is 
no longer any reason for fixing the prevail- 
ing voltage of 6,600 volts as the safe limit 
for underground work and for paying for 
the extra copper and ducts required by the 
lower voltage. 

In cases of short-circuit in the cables, 
practically no damage is done at 11,000 volts 
on account of the small current. Short- 
circuits have occurred on these cables, 
which have had the whole of Niagara power 
back of them, and it has been found, after 
locating the fault, that the lead was barely 
melted off around the fault. At 6,600 volts 
such a short-circuit would undoubtedly blow 
the cables to pieces, on account of the greater 
current, the heat energy at the fault being 
nearly four times as great. This is a prac- 
tical advantage, for it reduces the risk of 
damage to adjacent cables and ducts. 

In the city of Buffalo, then, we find a dis- 
tributing company called the Cataract Pow- 
er and Conduit Company purchasing power 
from the Niagara Falls Power Company at 
the Buffalo city line, at the transmission 
voltage, lowering it to 11,000 volts, three- 
phase, 25 cycles, and distributing it as raw 
material in this form as dealers in power. 
To the railway company it is delivered for 
transformation and conversion for use on 
their own direct-current circuits, to the 
lighting company for conversion into the 
various forms in which they redistribute 
it to small consumers, and it is also deliv- 
ered to various factories using power in 
quantities from seventy-five horse-power and 
upward, to which consumers’ power is sup- 
plied from the tertiary system mentioned at 
2,200 volts, three-phase, from substations 
owned and operated by the Cataract Power 
and Conduit Company. 

From a business as well as an engineering 
standpoint it is believed that the methods 
used in Buffalo as described are very satis- 
factory and economical. 

The transformation of voltage at the city 
line from 22,000 volts to 11,000 volts, besides 
being necessary, is also a positive engineer- 
ing advantage, for the reason that it ren- 
ders the 11,000-volt cable system independent 
of “grounds,” and high-voltage disturbances 
from lightning, resonance, etc., which occur 
at times on the transmission line, since there 
is no electrical connection between the two. 
Although there have been several instances | 
of rises of potentials on the overhead line 
far above the normal, resulting probably 
from resonance, no rises of voltage have been 
noted as having been transmitted to the 
cables by induction through the cores of the 
step-down transformers. 

It is believed that the methods here de- 
scribed are practicable and convenient, and 
can be safely followed in principle by those 
who are planning similar systems of distri- 
bution. 


The next paper is given below in full: 
“ALTERNATING CURRENT AS A FACTOR IN 
GENERAL DISTRIBUTION FOR LIGHT 
AND POWER.” 

BY CHARLES F. SCOTT. 


The foregoing title immediately suggests 
the old-time controversy, alternating versus 
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direct current. The present proviem, how- 
ever, may be more accurately stated, alter- 
nating current only versus alternating cur- 
rent and direct current. 

The economical radius of direct-current 
supply from a central station is so limited 
that even in a strictly direct-current sys- 
tem, if it covers considerable area, recent 
engineering prescribes a large alternating- 
current generating plant furnishing power 
to rotary converter substations, and from 
these the direct current is distributed. This 
is witnessed in recent installations in greater 
New York. 

The problem therefore is this. For general 
distribution for lighting and power service 
where the current is generated in alternators 
is it desirable to utilize the current as alter- 
nating current or to convert it into direct 
current? 

Before taking up in detail the various ele- 
ments involved, the following statements 
may in general be considered as axiomatic. 

(1) Simplicity demands a uniform sys- 
tem with elements as few as possible and 
requiring a minimum of attention. Con- 
verting apparatus requires rotating ma- 
chinery and the presence of attendants, and 
these involve first cost, operating expense, 
complication and liability to interruption 
of service. 

(2) In classes of service for which direct 
current possesses no advantage over alter- 
nating current conversion is undesirable. 
For example, the simplest case is incan- 
descent lighting. It is doubtful whether any 
one would propose converting to direct cur- 
rent if incandescent lighting alone is to be 
supplied. 

(3) In outlying districts or other terri- 
tory where the output from a substation 
would be quite small, it would obviously not 
be economical to convert into direct current 
as many of the expenses of such a substa- 
tion would be relatively large, so that the 
cost per kilowatt for converting into direct 
current would be excessive. 

These conditions limit the general prob- 
lem, and the question may now be stated 
thus: In those cases in which the conver- 
sion from alternating into direct current is 


commercially practicable, is it necessary or ` 


desirable? 

It will be readily granted that usually 
a large part of the service would be as satis- 
factory if operated by altefnating as by di- 
rect current. With regard, then, to those 
elements in which there is a difference of 
opinion, are the reasons for the use of di- 
rect current sufficient to justify the in- 
creased complications and expense of the 
converting apparatus? 

To answer this intelligently we will con- 
sider it in two divisions: 

(a) In the utilization of electric energy 
what advantages has direct current over 
alternating current? 

(b) When energy is generated as alter- 
nating current what disadvantages are in- 
volved in utilizing it as direct current? 

Taking up the first of these let us consider 
the ordinary classes of service and the 
means of providing for them. 

Incandescent lighting may be considered 
as indifferent to the character of the cur- 
rent whether it is alternating or direct, pro- 
vided the frequency be sufficiently high to 
prevent flickering. 

Arc lighting is most extensively carried 
on by the enclosed arc lamp which is satis- 
factorily operated from direct-current cir- 
cuits, and also from 60-cycle alternating cir- 
cuits, so that there is no compelling reason 
for choosing either one current or the other 
as far as arc lamps are concerned. 


The Nernst lamp which is quite satis- _ 


factory in its operation on alternating cur- 
rent but not on direct current, gives a posi- 
tive reason for choosing the former. 

In discussing motor service it is not the 
intention here to enter into a controversy 
as to the relative merits of alternating and 
direct-current motors. Suffice it to say that 
both are in extensive use for nearly every 
kind of service. The induction motor is 
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notable in having no commutator, and on ac- 
count of its ability to stand various kinds 
of abuse. It is especially fitted for general 
distribution of power in ail sorts of places 
as such motors receive little or no attention. 

For constant speed work probably no one 
will question the superiority of the alter- 
nating-current motor from the standpoint 
of the man who uses the motor and pays for 
repairs. Any objections which may be 
brought forward will probably be urged on 
account of reasons applying to the supply 
system such as power factor, starting cur- 
rent and voltage regulation. These items 
may be provided for by properly designing 
the system, and they can not be regarded as 
legitimate objections to the use of the alter- 
nating-current motor. 

For variable speed work the conditions 
are different; the fundamental difference is 
due to the fact that although there is a close 
correspondence between the performance of 
the induction motor and the direct-current 
shunt motor with constant fieid excitation 
the alternating-current motor does not have 
an exact analogue to the direct-current series 
motor. It follows that induction motors can 
not exactly duplicate all direct-current mo- 
tors. Therefore the results which may be de- 
sired must often be obtained in a different 
way from the methods employed with direct- 
current motors. 

From the above summary it appears that 
all of the imporvant classes of service for 
which current from a central station is used 
may be successfully undertaken either by 
the direct current or by the alternating cur- 
rent, sometimes equally well, sometimes with 
the advantage on one side and sometimes 
with the advantage on the other side. The 
most important difference is probably in the 
case of variable speed motors and the im- 
portance of this will depend quite largely 
on the proportion of this kind of service. 
Although the alternating-current motor can 
not exactly replace the direct-current motor, 
so that there may be some inconvenience in 
changing from one system to the other, yet 
when a new plant is being laid out, it is 
probable that the cases are very rare in 
which it would not on the whole be practi- 
cable to utilize either alternating-current 
motors or direct-current motors, 

To consider next the apparatus employed 
for producing and distributing current, the 
elements in the two systems may be set 
forth as follows: 

Alternating Current only—Alternators, 
switchboards, primary mains, transformers 
and distributing circuits. 

Alternating and Direct Current—Alter- 
nators, switchboards, primary mains, sub- 
stations with switchboards, transformers, 
switchboards, rotary converters, switch- 
boards and distributing circuits. 

Comparing these in detail, the generating 
station in general will be substantially the 
same for the two systems, although a higher 
frequency will usually be employed if there 
is little or no conversion to direct current. 

The primary feeding system will also be 
substantially the same in the two cases, dif- 
fering, however, in the number of points at 
which the transformation is made to the 
low voltage, and the distributing system is 
supplied with current. 

The substations for conversion into di- 
rect current constitute the great difference 
between the two systems. Substations witn 
converting apparatus are expensive to in- 
stall and to operate. The cost of the sub- 
station naturally makes it desirable to have 
as few as possible, hence they are located 
at as great a distance apart as the distribut- 
ing circuits will permit. 

The cost of distributing circuits for direct 
current is therefore very much greater than 
for the low-tension alternating-current cir- 
cuits to which current is supplied from a 
large number of transforming points since 
the alternating-current circuits are com- 
paratively short, and the cost of copper is 
hence greatly reduced. This effects a sav- 
ing not only in the cost of the conductors 
themselves but also in subways and ducts, 


Vol. 39—No. 23 


which are often limited in capacity, and 
high in cost. 

The liability to accident and interruption 
to service is inevitably greater in the system 
which converts to direct current than in that 
which merely transforms to a lower voltage 
since the substation with its switchboards 
and rotating machinery intervenes between 
the generator and the customer. 

The storage battery is an element which 
is sometimes presented as a reason for 
adopting direct current, as it may be readily 
added to the system. It may, however, be 
used in connection with alternating-current 
distribution. A rotary converter may be 
employed for charging the storage battery, 
and in turn the battery can supply current 
through the converter to the alternating cir- 
cuits. In this manner the battery may be 
related to the alternating system in sub- 
stantially the same way that it is usually 
related to the direct-current system except 
that the converter is between the pattery 
and the service. 

The foregoing general comparison between 
the two generating and distributing systems 
evidently favors the one which employs 
alternating current only. The introduction 
of converting apparatus therefore must be 
justified by advantages accruing in connec- 
tion with the utilization of the current which 
‘are sufliciently great to overbalance the 
extra cost and complication. 

To change an existing direct-current sys- 
tem into an alternating-current system is 
in many cases a ditticult matter. The cir- 
cuits which are suitable for direct current 
may not be suited for alternating current. 
‘lhe motors used for the direct current 
would of course be useless on the alternat- 
ing circuits. These anu other similar points 
complicate the general problem, and when 
an existing direct-current plant is to form 
part of a large system, such considerations 
often determine the plan to be followed. 

The foregoing discussion applies particu- 
larly to large city plants for supplying lights 
and stationary motors for general work, and 
it has been assumed that the entire service 
is supplied either by direct current or by 
alternating current. ‘There are, however, 
some cases where a combined service is 
advantageous, alternating current being sup- 
plied for certain districts, and direct cur- 
rent for others. 

In cities, a combined service for general 
distribution is sometimes applicable for 
furnishing direct current from substations 
to districts which have previously been sup- 
plied by direct-current generating plants, 
while alternating current is furnished to the 
outlying parts. The same generators may 
be used for both classes of service, and may 
supply them simultaneously. Quite similar 
results may be attained from a direct-cur- 
rent generating plant, the alternating cur- 
rent being obtained from inverted rotary 
converters. 

In smaller towns a combined service from 
an alternating-current plant is often used 
for supplying railways by 60-cycle rotary 
converters in connection witn general light- 
ing and power, the latter service being en- 
tirely by alternating current. In many 
cases the lighting and railway work can be 
operated from tbe same bus-bars, as the 
automatic compounding of the rotary con- 
verters is such as to make the voltage upon 
the general system sufficiently constant for 
lighting service. 

Probably the most pertinent conclusion to 
be drawn from a discussion of this kind is 
that there is no ideal system, and no panacea 
plan which can be universally applied. Ex- 
isting and local conditions, special require- 
ments and the relative importance of the 
various classes of service to be rendered 
must all be taken into account in determin- 
ing what will be adequate in an individual 
case. 

The systems which we have been dis- 
cussing have an important and far-reaching 
influence upon industrial life and social 
activity aside from their engineering as- 
pects. It would be difficult to find an agent 
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more instrumental in bringing about the 
unification and concentration of diversified 
industries and interests than electric energy 
in the form of alternating current. 

The recent electrical development in 
greater New York demonstrates this on a 
magnificent scale. A generation ago it 
would have defied the imagination to dis- 
cover any natural connection between such 
widely different agents as horses pulling 
street cars, locomotives drawing elevated 
trains, gas lighting houses and streets, water 
operating elevators, stoves heating and cook- 
ing, and engines of every sort and class 
doing a hundred kinds of work. But all of 
these and many others are in common being 
superseded by the electric current, which 
does not merely replace but develops, ex- 
pands and transforms. It is notable that all 
of this varied service is to be supplied from 
alternating-current generators; also that the 
outcome of the evolution of plans for gen- 
eral distribution and for railway work is 
identical in that alternators of the same 
frequency are being installed for both, so 
all could supply current to a common uni- 
versal system. 


Mr. Scott’s paper was followed by 


“NOTES ON THE ALTERNATING-CURRENT 
SYSTEM OF DISTRIBUTION.” 


BY W. S. BARSTOW. 


Distributing systems are usually referred 
to under two headings—direct and alter- 
nating. 

The direct-current distributing system, 
starting in the early ‘80’s and appearing gen- 
erally in its three-wire form, is what may 
be termed a universal system, since from the 
same conductors, and without any modi- 
fication whatever at the customer's service, 
current is furnished direct to any electrical 
apparatus, whether for supply of power, light 
or heat. 

The alternating-current distributing sys- 
tem, making its appearance in its single- 
phase form about the same time as the di- 
rect, never started as a means of universal 
supply, being confined in its earliest stages 
of development to the furnishing of energy 
for light and heat only. ‘To the absence of 
the alternating-current motor can probably 
be traced its restricted use and the early 
slow progress in this form of current supply. 
Had there been early developed a single- 
phase motor which would have met all the 
conditions of à direct-current motor in con- 
struction, economy and cost, then there is 
no doubt but that the three-wire, single-phase 
alternating-current system would have come 
rapidly to the front. As to whether it would 
take the place at the present time of large 
installations of direct-current supply, might 
perhaps be doubtful, since the storage bat- 
tery as a part of the general system is gain- 
ing ground and rapidly becoming indis- 
pensable. 

The alternating-current distributing sys- 
tem was first exploded as a house-to-house 
supply, and continued as such until within 
recent years, when efforts were made to in- 
terconnect the secondaries to increase the 
efficiency and reliability of the system. It 
was soon found, however, that the parallel- 
ing of transformers in old systems already 
erected, through small secondary mains, was 
much like pafalleling compound generators 
through a small equalizing bus, and many 
failures were the result. The only practi- 
cal and successful method of paralleling 
transformers on secondary mains of dis- 
tribution is the placing of each transformer 
or bank of transformers on a separate 
feeder and providing at the station means 
for regulation on such feeder, so as to make 
it possible to divide up the load on the dif- 
ferent transformers and compensate for anv 
difference in transformer regulation. Such 
a system is in successful operation in sev- 
eral large plants, and is productive of good 
results. When the alternating-current sys- 
tem is permanently standardized the trans- 
former will no doubt be considered a part 


ELECTRICAL REVIEW 


of the feeder, only one transformer or bank 
of transformers being installed at a single 
distributing point of a single feeder. 

Up to the time of the appearance of the 
multiphase motor the development of motor 
business on alternating systems was very 
restricted, as «ne uses to which the single- 
phase motor could be put were more or less 
limited. On the other hand, the introduc- 
tion of the multiphase motor necessitated a 
change in the entire system of distribution, 
and it is not until the last few years that 
single-phase has entirely giveu place to 
multiphase systems, not, in fact, until it be- 
came apparent that the multiphase motor, 
under any stage of development, would prove 
superior to the single-phase. Probably the 
simplest multiphase alternating-current dis- 
tributing system which would be first 
thought of would be the two-phase, three- 
wire primary and _ three-wire secondary. 
Such a system might be satisfactory where 
light only is used and where the middle wire 
of the secondary system is always kept of 
proper size to maintain the balance, but 
there is no doubt that the better commer- 
cial form is the four-wire secondary, or in 
fact, the two phases taken directly from 
the machine to the customer’s service. With 
the same number of conductors, a further 
saving of copper is secured by the use of the 
four-wire three-phase. With either of these 
systems, where transformers are a part of 
the individual feeder, a complete intercon- 
nection of mains can be secured. When the 


supply from these secondary mains is intro- . 


duced into the premises of the customer, 
necessity for installation of additional trans- 
forming apparatus arises. If the secondary 
be of a pressure of 110 volts between phases, 
either large motors must be installed at this 
pressure or step-up transformers used. In 
either case the mains must be very large to 
take care of this low-pressure motor current, 
and especially when such multiphase motors 
are frequently stopped and started. If the 
secondary be of a pressure of 220 volts, the 
size of conductors can of course be reduced, 
but it is still necessary to install a trans- 
former or balancing device if 110-volt are 
or incandescent lamps are used. 

With the object of simplifying the system, 
in many cases the multiple network of sec- 
ondary mains has been omitted, and in 
their place a multiple network of primary 
mains substituted, the transformers being 
located on the premises of the customers. 
This reduces the system to a nouse-to-house 
supply and makes necessary the building of 
vaults or in other ways satisfying the insur- 
ance companies, as the full pressure is intro- 
duced into the premises of the customer. 
Such an arrangement necessitates an in- 
crease in the transformer capacity of the 
system, since the capacity of the trans- 
formers must be nearer the capacity of the 
connected load, whereas if grouped and the 
supply furnished through secondary mains, 
the transformer capacity can approach 
nearer the actual maximum load of the sys- 
tem. 

In order to reduce the fluctuations of press- 
ure in the lighting circuit, caused by large 
direct-connected alternating-current motors 
stopping and starting, there have been de- 
vised several systems which provide separate 
means of supply for motors and for lights, 
by providing additional “power” conductors, 
but in nearly all cases such systems neces- 
sitate the installation of primary transform- 
ers on the premises of the customer. With 
a view of furnishing a single service to the 
customer without installing apparatus on 
the premises, there are one or two systems 
employing four or five low-tension conduc- 
tors in the secondary, from which different 
combinations of pressure are secured for the 
separate operation of motors and lights, but 
such systems have not been put to extended 
central station use. 

But if the alternating system has not yet 
attained the standard of a large distribut- 
ing system for compact territory, it is never- 
theless alone in its field of transmission and 
house-to-house supply in scattered territory, 
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and yet even in these fields too much atten- 
tion can not be paid to the consideration of 
future permanent supply, there being many 
cases of its having been used as a very 
temporary means of “getting there.” A gen- 
erator is bought, a few miles of small-sized 
conductors erected, enough transformer ca- 
pacity installed to supply the present wants, 
and the installation is complete and trouble 
begins. When extra transformers are re- 
quired, they are purchased one by one in 
small sizes and connected to feeders already 
too small to carry the load. The idea of a 
change in the size of conductors never oc- 
curs, and soon the station manager does not 
think much of the alternating system and by 
that time the public generally agrees with 
him. This state of conditions is due to the 
fact that the system has not been designed 
with an idea of permanency, and the future 
and uncalculated demand upon it com- 
pletely destroys its usefulness. Such a state 
of affairs existed in the pioneer days of di- 
rect-current engineering, the future demands 
seldom receiving the consideration which 
they warranted. Inspectors “determined” 
the system and visited every corner of the 
city, every private house, hotel, etc., and 
finally “determined” that the heaviest di- 
rect-current mains in the business section 
should be 27,000 c. m. and the feeder 41,000 
c.m. Three years later, in the same city, these 
mains were replaced by others of eight times 
the capacity, and were even then too small. 
Such was true of the simple direct-current 
system, and it was even more true of the 
alternating system. The idea that the alter- 
nating high-pressure system saves copper, 
and that therefore it may be possible to save 
it all, has often brought about a final fail- 
ure of a promising success. 

What is required to-day, however, if the 
alternating current, besides retaining its 
field of transmission and scattered distri- 
bution where it is supreme, would enter the 
compact direct-current field of distribution, 


s: 

First—A standard type of motor, which 
can be used for all classes of business de- 
mand and will meet the same commercial 
requirements as the present direct-current 
motor. 

Second—A universal system of supply, 
which does not require transformers, etc., 
or anything outside of the meter itself, to 
be located on the premises of the customers. 

Third—Some apparatus which, in connec- 
tion with alternating current, will take the 
place of the storage battery supply on the 
direct current. 

With these requirements complied with, 
the alternating-current distributing systems 
can expect to take the place of many of the 
large direct-current systems, not only for the 
supplying of light, heat and power, but also 
for transportation. 


The last paper presented was the fol- 
lowing: 


“250-500-VOLT THREE-WIRE DISTRIBUTION 
FOR LIGHTING AND POWER.” 


BY PHILIPPO TORCHIO. 


In the last few years great improvements 
have been made in the manufacture and se-- 
lection of incandescent lamps. The arc lamp 
practice bas undergone a radical change. 
The wiring and appliances connected with 
electric installations of buildings and other 
places have been brought up to a high stand- 
ard of good workmanship and insulation. 
These, and other not less important im- 
provements have made possible the use of 
commercial voltages considerably higher 
than were permitted in the early stages of 
the industry of electric lighting and power 
distribution. 

In existing well-developed systems of low- 
tension current distribution it would be out 
of the question to consider at this aate the 
proposition of changing the voltage of the 
existing systems, but on new installations 
and in places where changes of systems of 
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distribution are contemplated it is some- 
times convenient to adopt the three-wire 500- 
volt system which has met with great favor 
abroad and especially in England, and which 
is gradually being introduced in this coun- 
try. In its favor are the following points: 

The system has all the advantages of the 
original low-tension Edison three-wire sys- 
tem, and it has greater capabilities of expan- 
sion in lightly loaded or scattered territories 
as is often the case in small cities or in large 
factories and other places. The system is 
economical to operate, it is economical as to 
distribution within a wide radius, it is fiexi- 
ble and easy of control and simple of opera- 
tion, and free from such troubles as ca- 
pacity and inductive effects which appear 
on alternating-current transmission lines and 
translating devices; it can be applied di- 
rectly to a greater variety of services than 
any other system, and finally it derives from 
the use of the storage battery economical ad- 
vantages ın station investment and the in- 
valuable commercial superiority of ensuring 
continuity of service. 

The generating equipment and the sta- 
tion apparatus for 500-volt systems is just 
as well developed as any other apparatus 
on the market, and the cost is well in line 
with other standard apparatus. 

The main unfavorable points of the 500- 
volt three-wire system are (a) the increased 
tendency to arc, necessitating the use of 
wiring and appliances of high insulation 
and carefully separated terminals at the cus- 


tomers’ installation, (b) the lower efficiency | 


of the 250-volt incandescent lamps as com- 
pared with lamps of half that voltage, (c) 
the difficulty of operating 250-volt arc lamps. 

These limitations are gradually becoming 
less and less restrictive, as a review of the 
present conditions will demonstrate. 

As to the insulation requirements for wir- 
ing and appliances, the new rules of the 
National Board of Underwriters prescribe 
the same insulation and breakdown test for 
all wires used with voltages between 0 and 
600; all lamp sockets and receptacles must 
be suitable for use on any voltage up to 
250 volts, only rosettes, cleats, knife and 
snap switches, etc., are required to be special 
for voltages between 250 and 600. In gen- 
eral, it may be said that any modern installa- 
tion will safely withstand a 500-volt service, 
and that the conservative requirements of 
the Board of Fire Underwriters are not un- 
commercially stringent. It may, however, 
be said that not all the local Boards of Fire 
Underwriters have as yet adopted the rules 
of the National Board. 

In regard to efficiency of high-voltage in- 
candescentlamps, the difference for the stand- 
ard 16-candle-power lamp of same candle- 
hour area as the low-voltage lamp is about 
ten per cent. The best 200-250-volt 16-can- 
dle-power lamps made at present have an 
initial efficiency of 3.4 watts per candle, and 
have the same life as the 3.1 watts per candle 
110-125-volt lamp. 

In large cities supplied by Edison system, 
the common practice is to use lamps of 3.1 
watts per candle; in all other places, lower 
efficiency lamps are ordinarily used, and the 
_ 3.6 watts per candle lamp is quite common. 
In the latter case the adoption of a 3.4-3.5 
W. P. C. 250-volt lamp would not materially 
overtax the user, nor the illuminating com- 
pany, and, therefore, for such places the 500- 
volt three-wire system would not be at a 
disadvantage on that account. 

The difficulty of adapting arc lamps to the 
500-volt three-wire system has been over- 
come by connecting two ordinary enclosed 
arc lamps in series in the same manner that 
the old open arcs were, and are still, in 
many places, connected on the 110-volt cir- 
cuits. Lately, however, several types of 
double arc lamps have been used with en- 
tire success. The single arc has also been 
tried to some extent, but it has proved a 
failure for general use on account of the 
objectionable blue light it gives. Such lamps 
are, however. used for street lighting in a 
few places. 

The review of the difficulties to be over- 
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come shows that they are not very serious, 
especially for new installations and where 
changes of distribution are contemplated. 


The discussion was opened by Mr. 
Gano S. Dunn, who took up the points in 
Mr. Scoti’s paper, especially the statement 
that the induction motor is to some de- 
gree an analogue of the shunt motor. 

In the first place, this analogue is 
limited to a shunt machine with con- 
stant field excitation. By that limitation, 
Mr. Dunn thought, was really overlooked 
one of the principal advantages of the 
shunt motor, which is the possibility of 
controlling its speed by controlling its 
field. To this, he pointed out, there is no 
corresponding analogue in the induction 
motor. The second point in which the 
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tors. One of them was a plain shunt motor 
adapted to 230 volts and 950 revolutions, 
the other was a constant-speed, compound- 
wound motor for the same voltage with a 
speed of 1,025 revolutions. The third 
motor was an induction motor of the same 
voltage, running at 1,130 revolutions at 
sixty cycles. The data for the induction 
motor were taken from the publications 
of a prominent company building such 
motors; the data for the direct-current 
motors were taken from tests made on 
commercial motors of standard rating 
taken out of the storehouse. In order that 
the results might be comparable the ele- 
ments of the curves are all expressed in 
terms of percentage of full load. At full 
load the running current of the induction 
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analogue fails is that the speed of the 
induction mottor can not in any wise be 
changed by varying the voltage upon its 
armature. This matter of speed control, 
he thought, far from being an insignifi- 
cant element, is very important, and we 
must not think that in future we shall be 
contented with constant speed simply be- 
cause we have been accustomed to it in the 
past. Multiple-voltage systems are com- 
ing into wide use and only direct-current 
motors can be used with success on such 
systems. A four-wire system can give 
six fundamental speeds and by modifica- 
tion of these by variation of field strength, 
or the use of a little armature resistance, 
twelve speeds of practical efficiency and 
stability may be obtained. 

With Mr. Scott’s suggestion that any ob- 
jections which might be brought forward 
to the use of the induction motors would 
probably be urged on account of reasons 
applying to the supply system only, Mr. 
Dunn disagreed, because to design the sys- 
tem properly to eliminate these objections 
would cause the cost to go up out of all 
proportion to the result obtained. At this 
point Mr. Dunn exhibited a lantern slide 
of the curves shown herewith. The motors 
compared were three five-horse-power mo- 


motor is about ten per cent greater than 
the running current of the direct-current 
motors; at full load the efficiency of the 
induction motor was about three per cent 
lower than that of the direct-current mo- 
tors, and at overload rapidly fell off. 
The efficiency of the direct-current motors, 
however, was maintained. At full load 
the shunt motor falls off in its speed about 
four and one-half per cent; the induction 
motor about five to six per cent, and the 
compound motor about seven per cent. 
At 100 per cent overload the shunt motor 
is superior to either of the other types. 
When the induction motor is loaded to 2.6 
times its normal torque it reaches its 
breakdown point, whereas both the direct- 
current shunt and compound machines 
keep turning, and the shunt motor does 
not “stall” until 640 per cent of normal 
torque is reached, while the compound 
motor continues until 1,080 per cent, or 
nearly eleven times normal torque, is 
reached. 

In work where there is liability to over- 
load, as in rolling-mill work or ironwork 
of any kind, the liabilities of overload are 
very frequent and very severe. To get the 
same service out of an induction motor 
as from a direct-current motor a bigger 
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machine must be put in and the cost will 
be much greater. Mr. Dunn believed that, 
while the direct-current motor may re- 
quire a little more attention, it is cheaper 
and can do more. 

Mr. L. A. Ferguson continued the dis- 
cussion. He also took up Mr. Scott’s paper 
and stated that the experience of the 
Chicago company was that the operating 
expenses of substations is a mere baga- 
telle. He had found that where alternat- 
ing-current arc lamps were put in direct 
substitution of direct-current lamps that 
the size of wiring had to be increased. 
As to the Nernst lamp, he thought that 
if the same amount of energy and brains 
was put on to the development of this 
lamp for direct-current work it would give 
us a better lamp and one that would be 
satisfactory. Mr. Ferguson did not think 
that alternating-current elevator motors 
were comparable now or would soon be 
comparable with direct-current motors. 
He found that customers were prone to 
put in hydraulic elevators instead of alter- 
nating-current machines. Mr. Ferguson 
also criticised Mr. Scott’s reference to the 
use of storage batteries with alternating- 
current systems because he believed that 
the greatest advantage of the battery on 
direct-current systems is its instantaneous 
action, Jumping into the breach as it were, 
when trouble comes along, without re- 
quiring any supervision. 

Mr. Arthur Williams stated that the 
alternating arc lamp is not as efficient and 
useful in light-giving capacity as the di- 
rect-current lamp. As to the Nernst lamp, 
he thought that the best development, 
which was that made by German com- 
panies, had been along direct-current 
lines. Mr. Williams thought that automo- 
biles would be a feature of central station 
work in the near future, and that the im- 
portance of elevator service could hardly 
be over estimated. In New York city, he 
said, there were 30,000 horse-power of 
electric elevators, representing a yearly in- 
come of not less than three-quarters of a 
million dollars to the electric companies. 
He did not like the alternating-current 
elevator motors in use. 

President Steinmetz said that the sup- 
posed superiority of the continuous-cur- 
rent arc had been very severely chal- 
lenged, and he believed rightly, in the last 
few years. He thought that whatever 
complication was introduced in an alter- 
nating-current system of distribution by 
the rotary converter was more than made 
up by the complication of the alternating 
system when used in its entirety, under 
which arrangement the complication was 
put at a point where it could not be con- 
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trolled. Mr. Steinmetz said: “If a wire- 
man has intelligence and capacity enough 
to learn the rules of alternating-current 
wiring he will not remain a wireman long, 
for he will soon aspire to a higher sphere.” 

Mr. Douglass Burnett did not think that 
any arrangement of hydraulic elevators 
using pumps driven by alternating-current 
motors could be used. 

Mr. F. V. Henshaw pointed out that in 
some places the central station had prac- 
tically all the business and in others every 
large building had an isolated plant. In 
order to supply large buildings and office 
buildings with current from the central 
station the elevator problem must neces- 
sarily be considered, and it forms an im- 
portant part of the whole. 

Mr. John W. Lieb, Jr., stated that the 
discussion had gone back to the old days 
of the conflict between alternating and 
direct-current believers, but that to those 
who would seriously and frankly examine 
the problem the conclusion would be that 
no definite pronouncement could be made 
one way or the other on this subject. The 
local conditions ought to be carefully 
studied in each case. 

Mr. Charles F. Scott said that in con- 
sidering the subject in a general way he 
felt that the burden of proof was put upon 
the direct current. The advocates of this 
variety of distribution had defended their 
cause and done it well. 

He did not wish to take the position of 
a partisan but felt that he had to give the 
direct-current people a chance to show 
good reason for the faith that was in them. 
Referring to Mr. Dunn’s diagrams, Mr. 
Scott said that at previous meetings of the 
Institute the enormous starting current 
of the induction motor had always been a 
point of attack, whereas Mr. Dunn’s own 
curves showed that the starting current of 
his direct-current motors was something 
like twelve to eighteen times as great as 
their full load current. This, he thought, 
rather went beyond anything that had ever 
been said against the induction motor. 
Each type of motor, he continued, has its 
own characteristics and each has its own 
set of uses and special conditions which it 
can best fulfill. With regard to elevators, 
there are 300 alternating-current elevators 
in New York city, some of which have 
been running for several years, and these 
are run from the same circuits which are 
doing lighting work. Mr. Scott said that 
the best information he had was that the 
Nernst lamp is not at present satisfactory 
for direct-current circuits. He suggested 
further that if direct-current was so abso- 
lutely necessary for elevator service it 
might be made on the premises by gen- 
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erators driven by small induction motors, 
and this would save a good deal of trou- 
ble when compared with the system of 
changing over the whole current supply 
by means of rotary converters in order to 
meet this one small demand. He thought 
that it took an expert to lay out the kind 
of direct-current wiring in use in large 
buildings, and a man competent to do it 
could handle any kind of alternating cur- 
rent. Referring again to the ancient con- 
troversy, when the mention of alternating 
current was the red flag that would always 
cause any assembly of engineers to rise 
up and contend with one another, he said 
in his opinion it was a question whether 
the direct current would be permitted in 
future to retain even the little corner of 
the field that it now has. 

Mr. W. S. Barstow said the matter 
of burden of proof depended somewhat 
upon which end of the subject you looked 
at first. He thought that the companies 
would have to generate the kind of cur- 
rent they could sell and give the customer 
what he wanted. 

Mr. P. Torchio said that in the develop- 
ment of installation of factory work outside 
of large cities the 500-volt, three-wire sys- 


tem is perhaps better adapted than any 
other and that there was a tendency on the 
part of engineers nowadays to higher volt- 
ages. 

It was announced that the subject for 
the next meeting, December 27, would be 
“Methods of Illumination.” 


Electrical Contractors. 

A convention of the electrical contrac- 
tors of the state of Pennsylvania will be 
held at Pittsburgh, beginning January 
15, 1902. Mr. George R. Mathieu is presi- 


dent of the association. 


Pan-American Buildings Sold. 


The Chicago House-Wrecking Company 
has bought the buildings of the Pan-Amer- 
ican Exposition for about $130,000. The 
contract for wrecking the buildings of the 
World’s Fair, at Chicago, went to the same 
company. It is said that the demolition 
of the buildings will be begun at once. 

Lehigh University. 

At Lehigh University a stone labora- 
tory ninety by forty-three feet is being 
erected, to be used in connection with the 
steam enginecring work of the course in 
mechanical engineering. Next fall a new 
and extended course in electrometallurgy 
will be offered at Lehigh University. Valu- 
able gifts of surveying instruments, micro- 
scopes, etc., have been received recently by 
the departments of civil engineering and 
of geology. 
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Radioactivity of Salts of Radium — 
A short abstract of a .paper by MM. P. 
Curie and A. Debieme, which appeared re- 
cently in one of the Continental journals, 
has been published in the Journal of the 
Chemical Society. It appears that radio- 
activity may be communicated to distilled 
water by (1) distillation of a solution of 
radium chloride which has been allowed 
to stand several days; (2) placing a solu- 
tion of a radium salt and distilled water 
in separate dishes in a perfectly closed 
space; (3) immersing in distilled water 
a celluloid capsule containing a solution 
of a radium salt. Such water may exhibit 
greater radioactivity than the substance 
from which it was prepared, but loses its 
power rapidly in an open vessel, and in 
the space of a few days if the vessel is kept 
closed. A solution of a radium salt also 
soon loses its activity in the open air, but 
regains it if transferred to a sealed tube. 
The author therefore considers that the 
radioactive energy may be transmitted, by 
radiation, and also by a kind of conduc- 
tion, whereby it passes from place to place 
by means of a gas or liquid, but not ordi- 
narily through solids. A solution of a 
radium salt is hence in a state cf equilib- 
rium, and in a sealed tube, the loss of ac- 
tivity by radiation being slight, the value 
of the activity is high, but in an open 
vessel, the loss by conduction being con- 
siderable, the activity is very feeble. 


Galvanic Coloring of Metals—A large 
number of recipes for the coloration and 
protection of metals are given in L’Elec- 
trochemte and abstracted in Lightning. 
Gilding on steel is imitated by galvanically 
coating with copper from a cyanide bath, 
then with a thin film of zine. After dry- 
ing and polishing, the article is heated in 
linseed oil to 160 degrees centigrade, when 
it is stated that the surface becomes of a 
red-brass color, as if there had been a 
real alloying of the copper and the zinc. 
Tron can be protected from rust by a 
laver of molybdenum, deposited from a 
bath containing one gramme of ammoni- 
um molybdate and fifteen to twenty 
grammes of ammonium nitrate per 
litre, with a current of two to five 
amperes per sq. decimetre. All varieties 
of iron can be covered with an ad- 
herent and unalterable deposit of perox- 
ide of manganese by making them an- 
odes in a bath containing about 0.05 per 
cent of manganous chloride or sulphate 
with five to twenty-five per cent of ammo- 
nium nitrate, the bath being cold, the 
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cathodes of carbon, using a weak current 
of one to two amperes. Selenite of copper 
is recommended for coloring iron and steel 
brilliant black or blue-black, according to 
the strength ; the layer, after firing is very 
permanent. The bath is made with seleni- 
ous acid six to ten, copper sulphate ten, 
nitric acid four to six, to the litre of water. 
It can be also used for copper and brass 
with feeble currents. Mathey colors 
watch-hands and other small metal arti- 
cles with gold or platinum, but not with 
silver, by placing them on an anode plate 
under about three cm. of solution, and 
dipping the cathode into the liquid over 
them until the required tint is produced. 


Aluminum Rectifiers— M. W. Mitkiewicz 
believes that the electrode of an aluminum 
rectifier practically consists of a large 
number of Wehnelt interrupters mounted 
in parallel. The glow on such an elec- 
trode resolves itself under the microscope 
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into an infinitude of minute luminous 
stars, making as many punctures of the 
thin film of aluminum oxide whıch covers 
the electrode. If the analogy holds good, 
it is not surprising that one phase of an 
alternating current is suppressed, since 
Wehnelt’s interrupter does the same. 
Since, in an aluminum rectifier, the whole 
surface of the electrode does not take part 
in the transmission of the current, but 
only a portion of it, it is not necessary 
to employ large surfaces. The author uses 
an aluminum wire, cleaned by scraping 
with a knife. An account of M. Mitkie- 
wicz’s experiments has been published in 
the Physikalische Zeitschrift and ab- 
stracted in the London Electrician. The 
rectifier is shown in the diagram. It con- 
tains a solution of bicarbonate of soda. 
A is a five-quart glass vessel, B a lid of 
oak, carrying the leaden cooling worm D. 
EE is the second electrode, a leaden cylin- 
der. H is a perforated stopper carrving 
the glass tube C, which contains the alumi- 
num wire, and carries the rubler cap F. 
The author gives instructions how to recti- 
fy two-phase and three-phase currents 
with this apparatus. 
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Electrolysis of Molten Lead flodide— 
Herr Gustav Auerbach recently published 
the results of some experiments conducted 
by him concerning the electrolysis of 
molten lead iodide and lead chloride, with 
particular reference to the application of 
Faraday’s law and the theory of the elec- 
trolysis of molten salts. A short account 
of the experiments is given in the Journal 
of the Chemical Society, from which it 
scems that fused lead iodide at tempera- 
tures varying from 440 degrees to 800 de 
grees was electrolyzed by a current of 
twenty-four volts and one to two am- 
peres. The amount of lead separated at 
the lowest temperature was only about 
ninety per cent of that which the current 
should form, and varied greatly in differ- 
ent experiments. As the temperature rises 
the yield becomes smaller. Faraday as- 
sumed that during the course of the 
electrolysis lead tetraiodide (PbI,) was 
formed, but the author finds no evidence 
in favor of this view. In the electrolysis 
of lead chloride also the quantity of lead 
separated falls short of the possible 
amount. Determination of the quantity 
of chlorine formed proves conclusively 
that the carbon electrodes (and to a slight 
extent the undecomposed salt) absorb 
chlorine, and consequently the evolution 
of chlorine depends on the duration of the 
electrolysis. After the process has gone on 
for some time, and the carbon has become 
saturated, the quantity of chlorine liber- 
ated is nearly exactly (above ninety-nine 
per cent) equal to the amount required by 
Faraday’s law. This is the first time that 
Faraday’s law has been proved for the 
anode in the case of a molten salt. Lorenz 
(Zeit. anorg. Chem., 1900, 23, 97%) has 
suggested that the formula a = 100. ¢/e 
represents the yield of the current (a). 
where eis the polarization of the molten 
salt, and «e the depolarized value of 
the same. During the above experiments 
the polarization was also determined, and 
it has been found that Lorenz’s formula, 
although not rigorously exact, gives ap- 
proximate values. When the lead chlo- 
ride is mixed with lead oxide, the yield 
is precisely the same as when fused lead 
chloride alone is used, but no chlorine or 
oxygen is evolved. During the electro- 
lysis a metallic “cloud” is given off from 
the cathode, and spreads through the 
fused mass. As it comes near the anode 
it combines with the free chlorine there, 
and in this way gives rise to the irregu- 
larities in the amount of metal deposited, 
since the amount dissipated as “cloud 
must vary greatly, with slight modifica: 
tionsof external circumstances. The “cloud 
was examined by Tyndall’s method, 
and it was proved that it is not formed a f 
solid particles, but is a true solution 0 
the metal in the fused salt, which fact h 
confirmed by the circumstance m 
metallic cadmium may be crystallize 
from its fused chloride. 
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THE ELECTRIC TRANSMISSION OF 
POWER FROM NIAGARA 
FALLS—IX. 

(Concluded.) 


BY LEWIS B. STILLWELL. 


Experience also demonstrated that it was 
a mistake to place the three conductors con- 
stituting a circuit on the same horizontal 
plane and only eighteen inches apart. 
I may be excused for disċlaiming responsi- 
bility for this arrangement in view of the 
fact that in 1894, acting as electrical en- 
gineer of the Westinghouse company, I sub- 
mitted to the Cataract Construction Com- 
pany elaborate plans and specifications for 
a transmission line in which the three con- 
ductors constituting a circuit were trian- 
gled, the sides of the equilateral triangle 
being thirty-six inches. These plans 
were rejected in favor of others and the 
arrangement actually adopted by the com- 
pany proved very tempting to mischievous 
or malicious boys, who repeatedly short- 
circuited the line by throwing across it 
short pieces of wire which they succeed- 
ed in lodging across two or more of the 
conductors. The resulting short-circuit 
continued to blaze along the line until 
the power was cut off at the falls. The 
arc always traveled away from the pow- 
er-house. This, I presume, was due to 
the fact that when the short-circuit oc- 
curred the conductors affected between 
the power-house and the point where 
the short-circuiting wire lay across the 
line repelled each other and very possi- 
bly, owing to the natural swing of the 
conductors, were brought more closely 
together than usual in that part of the 
span which lay bevond the short-circuit- 
ing wire. The arc caused by the short- 
circuit was one of great intensity, and at 
night the light was sometimes seen at dis- 
tances exceeding half a mile. The con- 
ductors were afterward found to be con- 
siderably fused and in places little beads 
of copper projected from the strands. On 
one or two occasions, in trying to maintain 
service and in the hope that the are would 
clear itself, power was kept on the lines 
for some twenty seconds, but on these occa- 
sions one or more of the conductors was 
completely severed. The trouble was final- 
ly cured by triangling the wires, bringing 
them into the position shown on one side 
of the pole in Fig. 17. You will note that 
in this method of triangling two of the 
conductors are carried on the upper cross- 
arm. while the third is carried on the 
lower cross-arm. This arrangement is 
preferable to the more usual plan of carry- 
ing two conductors on the lower and 
one on the upper cross-arm, since it is 
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much more difficult for a mischief-maker 
to lodge a wire or stick in contact with two 
conductors. 

The first pole line originally extended 
to a small termiral-house located on the 
banks of the canal, near Albany street, in 
Buffalo, a point about two miles inside 
the city limits. In this terminal-house 
the overhead circuits were connected to 
the cables used to convey currents to the 
various substations in Buffalo, the ap- 
paratus in the terminal-house comprising 
only lightning arresters and single-blade 
switches for changing connections of over- 
head and underground lines. These 
switches were not designed to open the 
circuits when power was being delivered, 
but were intended simply to facilitate 
changes in case of accidente causing in- 
terruptions of the service. l 

In the year 1900 a new terminal-house 
about two miles farther down the river 
than the old one was erected, and the con- 
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struction of a second pole line from 
Niagara was undertaken. The cable sys- 
tem in Buffalo was extended to the new 
terminal-house, and the first two power 
circuits, designated, respectively, No. 1 
and No. 2, which were carried upon the 
old pole line, were connected to the under- 
ground system at this point. It was de- 
cided to increase the potential on the over- 
head transmission lines from 11,000 to 
22,000 volts, and as it was deemed im- 
practicable to use 22,000 volts in the un- 
derground cables and at the same time 
seemed desirable to secure electrical 
separation of the overhead and under- 
ground circuits, step-down transformers 
having a ratio of 22,000 to 11,000 volts 
were installed ın the terminal-house. 
Switching devices providing for connec- 
tion and disconnection of the overhead 
transmission ‘circuits and of the under- 
ground cable circuits, together with an 
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elaborate outfit of apparatus intended to 
protect the transformers against the ef- 
fecte of lightning, were installed. 

The new pole line differs radically from 
the old one. From Niagara to Tonawanda 
the length of span is doubled—that is to 
say, the average span in the new line is 
about 140 feet as against an average of 
seventy feet in the old line, these averages 
in both cases applying to tangents and not 
to the curved portions of the respective 
lines. The poles are similar to those used 
in line No. 1, but every third pole is sub- 
stantially guyed. The unusually close 
spacing of poles in the old line is ex- 
plained by the fact that it was as- 
sumed that during sleet storms ice might 
cover the conductors to a radial depth of 
half an inch, which, if it did actually oc- 
cur, would of course greatly increase the 
pressure, tending to overthrow the line dur- 
ing wind storms, which upon the Niagara 
frontier are often very severe, but experi- 

ence during a number of winters has 
demonstrated the fact that ice never ad- 
heres to the power circuits while they 


ti «re traversed by the working currents. 

| NN oe ae This result is due in part presumably 

x to the heating effect of the current and 
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is certain that dry snow is statically 
repelled by the charged conductors, and 
I think it probable that this effect also 
helps in the case of sleety rain. In the 
case of the new line, calculations of the 
effect of wind pressure were based up- 
on the projected area of poles, cross- 
arms and conductors, but with no al- 
lowance for a covering of ice. Experi- 
ence has shown that mechanically the 
weak point in the construction of 
the old line was the junction of pin and in- 
sulator and for the new line a new pin 
and new insulator were specially designed. 
Cross-sections of the old and new types 
are shown in Fig. 16. The old pin at the 
top is but seven-eighths inch in diameter, 
while the new one is one and one-half 
inches. On the old pin but six threads 
engage with the threads in the pinhole 
of the insulator, while in the new one nine 
threads are used. It is a singular fact that 
almost every power circuit hitherto erected 
in the United States has used an insulator 
pin of the same diameter at the top as the 
standard Western Union pin which was 
designed for a very different kind of serv- 
ice. Without going further into details, 
it is sufficient to say that notwithstanding 
the fact that the length of span is doubled, 
the insulators of the new line are relatively 
much more securely fixed upon their pins 
than are those of the old line. 
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Tests were made to determine the hori- 
zontal strain which would break pin or 
insulator or both if exerted at the top of 
the insulator; i. e., at the point where the 
pin rests upon the insulator. It was found 
that a pin will break at the point where 
it enters the cross-arm under a pressure 
of about 2,100 pounds, which is about six 
times the calculated maximum pressure 
to which it will be subjected in service. 
The shoulder of the insulator will break 
under a horizontal strain of about 1,300 
pounds in service. The maximum strain 
upon the shoulder due to wind pressure 
against the conductor is probably never ex- 
erted at an angle of more than forty-five 
degrees from the vertical, and against a 
pressure in this direction the strength of 
the insulator saddle is much greater than 
against a horizontal pressure such as that 
used in the test. The insulators, as re- 
gards quality of the porcelain, show a 
very marked improvement as compared 
with the best that could be obtained in 
this country a few years ago. Before be- 
ing placed in position, each insulator was 
tested in a manner similar to that which I 
have described for the insulators used on 
the old line, except that the new insu- 
lators, which have been designated type 
E, were subjected to 60,000 volts, alter- 
nating. Under this very high potential, 
only about three per cent of those fur- 
nished by the manufacturer proved to be 
defective. Of the last lot of over 400 not 
one failed under the test. 

Aluminum conductors are used for the 
new line. The old and new pole lines fol- 
low the same route from the power-house 
to a point a short distance beyond Tona- 
wanda where they diverge, the new line, 
from the point named to the terminal- 
house, which is located just inside the city 
line at Buffalo, being approximately three 
miles shorter than the old lines. Taking 
into account the difference of the length 
of the line and in specific conductivity 
of copper and aluminum, the equivalent 
section of conductor for the new line works 
out about 497,000 c.m. The manufact- 
urer guaranteed the conductivity of the 
aluminum conductor to be not less than 
sixty-one per cent by Matthiessen’s stand- 
ard. The impedance of each circuit 
_ was calculated, and a section of 500,000 
c.m. adopted for the aluminum con- 
ductor, which is, of course, a stranded 
cable. The line has been in use since 
April 1, 1901, and when operating in par- 
allel with one of the old lines, the load 
is so equally divided that no difference 
can be detected by readings of the indi- 
cating wattmeters used. Where the alumi- 
num conductor passes through that part 
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of the company’s territory where large 
chemical industries are established, it 1s 
protected by a braided cover treated with 
asphaltum. The principal reason for 
choosing aluminum instead of copper was 
its less cost, the aluminum line at the time 
when it was ordered costing about twelve 
per cent less than an equivalent copper 
line. 

In commercial use the line thus far 
has been eminently successful, not a sin- 
gle instance of an insulator breaking 
down in service having occurred. 

The guaranteed maximum resistance of 
the conductor is 0.03472 per thousand 
feet and the minimum tensile strength is 
23,000 pounds per square inch, with aver- 
age tensile strength of 25,000 pounds per 
square inch. By calculation, with tempera- 
ture of wire twenty degrees Fahrenheit be- 
low zero, the maximum strain upon the 
wire will be slightly more than one-half the 
minimum tensile strength. In erecting 
the line, the sag was adjusted with refer- 
ence to temperature of the air at the time 
of erection in accordance with a table 
based upon data set forth in the valuable 
paper upon “The Use of Aluminum Line 
Wire and Some Constants for Transmis- 
sion Lines,” by F. A. C. Perrine and F. G. 
Baum, read before this Institute May 18, 
1900. 

The joints are spliced and wrapped, but 
are not soldered. An interesting differ- 
ence in the behavior of the old and new 
lines when the wind is blowing at high 
velocity has been observed. At such times, 
the tightly strung copper conductors of 
the old line swing or vibrate irregularly, 
but, on the whole, rapidly, and the strain 
caused by this vibration is transmitted to 
the insulators, pins, cross-arms and poles 
in such a manner that the trembling of 
the pole may be detected by placing the 
hand against it at a point near the ground. 
Under similar circumstances, the alumi- 
num conductors tend to assume a fixed 
position, which is sometimes apparently 
as much as forty-five degrees from the 
vertical plane in which they hang 
when the air is quiet. There is prac- 
tically no vibration perceptible at the 
pole. The elimination of vibrating 
strains upon insulator and pin is gratify- 
ing, as in the old line the tendency 
of insulators to work loose from their pins 
has been noticeable, and I have no doubt 
that it has been caused by the vibration of 
the conductors during heavy wind storms. 

Present Output of the Plant—In Fig. 
18 the load curve for loeal service and for 
long-distance service, as compiled from 
half-hourly wattmeter readings for the 
twenty-four hours ending at midnight, 
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July 20, 1901, is shown. The local load 
varies between 14,200 kilowatts and 15,700 
kilowatts. This remarkable uniformity of 
output is explained by the fact that nearly 
all of the power used locally is delivered 
to manufacturing companies whose proc- 
esses are continuous and whose use of 
power is practically constant. The long- 
distance load varies from a minimum of 
3,300 to a maximum of 15,600 kilowatts. 
Of this maximum, probably ninety per 
cent is used for railway and lighting pur- 
poses. 

XI—THE ELECTRIO EQUIPMENT OF THE 

TERMINAL-HOUSE. 

Power from Niagara is delivered to the 
terminal-house at present by three over- 
head circuits, each of which is calculated 
to deliver the output of two alternators at 
the Falls, less the losses in step-up trans- 
formers and in the transmitting conduc- 
tors. Two of the transmitting circuits are 
therefore ample for the present use of 
power in Buffalo, which does not exceed 
14,000 kilowatts, except for about two 
hours in the evening, when it rises to near- 
ly 16,000 kilowatts. The loss in step-up 
transformers is slightly less than two per 
cent, and the loss in the transmitting cir- 
cuits, when two of them are used to deliver 
the combined output of four alternators 
working under full rated load, is about 
six per cent. If four alternators at Niag- 
ara deliver to the step-up transformers 
their full rated output—viz., 14,920 kilo- 
watts—any two of the transmitting cir- 
cuits operated in parallel will deliver to 
the step-down transformers at the termi- 
nal-house about 13,750 kilowatts. Of this 
amount the step-down transformers will 
deliver to cables which convey power to 
the various substations in Buffalo not less 
than 13,500 kilowatts. The net calcu- 
lated efficiency of the transmission, includ- 
ing losses in step-up transformers, trans- 
mitting circuits and step-down trans- 
formers, when two circuits are -n use un- 
der rated load, is, therefore, a little above 
ninety per cent. About three weeks ago I 
had the pleasure of calling the atten- 
tion of the president of the Cataract 
Construction Company to a copy of a 
letter addressed to him, under date of 
January 7, 1893, in which, in reply 
to an enquiry, I had made a state 
ment of the efficiency that could be 
guaranteed for transmission from Niagara 
to Buffalo, and of showing him, at the 
same time, a letter from Mr. Philip P. 
Barton, superintendent of the Niagara 
Falls Power Company, dated July 15, 
1901, giving comparative wattmeter read- 
ings at Niagara and Buffalo during June 
of the present year. The efficiency prom- 
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ised in 1893 under conditions of line loss 
equivalent to those which actually ob- 
tained in operation during June last was 
eighty-eight per cent. Mr. Barton’s letter 
states: “We have been receiving daily 
readings of the meters at the terminal- 
house since June 1. I am therefore 
able to give you a comparison of the 
total kilowatt-hours delivered from our 
bus-bars with the kilowatts delivered 
from the secondaries of the step-down 
transformers at the distant terminals 
of the line for the month of June. 
This is taken from actual meter readings, 
except for the case of our Lockport ten- 
ants, in whose plants 
no integrating watt- 
meters are installed. 
The number of kilo- 
watt-hours received by 
these tenants has 
been carefully esti- 
mated from our knowl- =~ 
edge of their aver- f> 
age loads. The total 3 
number of kilowatt- 
hours delivered from 
our bus-bars to our s= 


long - distance trans- «~ Ca 
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mission circuits, as 


shown by our feeder : CAA 


meters for the month 


of June, is 6,504,000. 


The total number of kilowatt-hours de- 
livered from the secondary transformers 
in the terminal-house, in the Tonawanda 
substation and in the plants of our Lock- 
port tenants, as shown by actual meter 
readings in every case, excepting those of 
the Lockport tenants, is 5,840,100, thus 
showing a net transmission efficiency of 
88.4 per cent.” During the month of June 
the transmitted load was carried some- 


_ times on one circuit and sometimes upon 


two circuits. I have calculated the losses in 
the lines and find that they averaged 6.5 
per cent. Of course, commercial meters can 
not be depended upon for closely accurate 
reading, but in this case the readings at 
Niagara were made by ten meters and at 
the distant terminals of the line by twelve 
meters. It may therefore be assumed that 
errors are averaged, and that the result is 
probably accurate within one per cent. By 
calculation, with 6.5 per cent line loss, the 
net efficiency of step-up transformers, 
line and step-down transformers should be 
89.5 per cent. Calculated results now 
show higher efficiency than those made in 
1893, simply because the actual efficiency 


=- of the transformers is higher than that 


assumed at the time named. The very 
close agreement of calculated and meas- 
ured efficiency will not be surprising to 
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members of this Institute, but may be 
useful in answering the question often 
asked: Whether results based upon elec- 
trical calculations are realized in practice. 

The power, which is delivered by over- 
head lines to the terminal-house of 22,000 
volts, is reduced in potential and deliv- 
ered to underground cables at 11,000 volts 
by two groups of transformers connected 
in delta. The rated output of each trans- 
former is 2,250 kilowatts and three trans- 
formers are therefore capable of trans- 
forming the full amount of energy which 
two alternators and: eight step-up trans- 
formers at the Falls and one transmission 
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circuit can deliver to the terminal-house. 
In operation, all of the alternators used to 
supply Buffalo service are operated in 
parallel, as are also the transmission cir- 
cuits used and the two groups of step-down 
transformers, but in planning the general 
features of the terminal-house installation 
the possibility of ultimately operating 
two or three more electrically separated 
sets of alternators, lines and transformers 
was kept in mind and the transformer 
unit was therefore so selected that a 
group of three corresponds in output to one 
transmission circuit. In approximate fig- 
ures 7,500 kilowatts (10,000 horse-power) 
delivered in Buffalo call for two alterna- 
tors, eight step-up transformers, one trans- 
mission circuit and three step-down trans- 
formers. 

To light a city of nearly 500,000 in- 
habitants, to supply power for the entire 
street railway service of that city, to deliver 
an aggregate of many thousands of horse- 
power used for a very great variety of pur- 
poses and at points scattered throughout a 
territory some eight miles long and four 
miles wide, to do all this by a system of 
underground cables which in turn receive 
their supply through overhead lines ex- 
posed to lightning, to the winter storms 
of the Niagara frontier and to wanton in- 
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terference of mischief-makers, and under 
these circumstances to secure a delivery 
of power free from all interruptions and 
in every way satisfactory to the users, 18 
by no means an easy task. The theo- 
rist may say, get rid of your over- 
head lines and construct a tunnel or 
subway, but this, as I have pointed out, 
is a commercial, if not an engineering, im- 
possibility, owing to its great cost, at least 
until the aggregate use of power in Buf- 
falo becomes so large that the cost of the 
underground construction will no longer 
add to the cost of power at Niagara an 
amount so great as to render its cost in 
Buffalo commercially prohibitive. The prac- 
tical man may say, “You are attempting 
an impossibility ; it is not reasonable to ex- 
pect that you can tie to one central source 
by electrical connections, sensitive as hu- 
man nerves, every industry that employs 
power in western New York, expose these 
electric nerves through half their length 
to lightning and storm, expose them again 
in half a dozen substations in complicated 
switch gear to the manipulation of a large 
number of attendants and then expect to 
get along without frequent attacks of 
temporary paralysis.” But if such a view 
be accepted, progress is impossible. It 
must be frankly admitted that up to the 
present time the results of efforts put forth 
to make the service absolutely continuous 
and reliable have not been entirely satis- 
factorily, but the creation of a system that 
shall in a perfectly satisfactory manner 
distribute throughout a territory so exten- 
sive and so complex in its requirements | 
the surplus power of the Falls is neces- 
sarily an evolution requiring time. Very 
substantial progress has been made; ap- 
parently very many difficulties remain to 
be surmounted. 

The equipment of the terminal-house 
by the Cataract Power and Conduit Com- 
pany will make it possible to introduce 
improvements in the system of distribu- 
tion in Buffalo which may be reasonably 
expected to eliminate certain causes of 
trouble. 

The system of distribution in Buffalo 
has been recently described in a very able 
paper read before the Institute by Mr. H. 
G. Stott, and I shall not attempt to de- 
scribe it here. With the terminal-house 
equipped, the supply of power to sub- 
stations in Buffalo presents to the Cataract 
Power and Conduit Company exactly the 
same problems that would have to be met 
were a central power-house using steam- 
driven alternators substituted for the ter- 
minal-house except that on the Niagara 
side of the 10,000-volt bus-bar step-down 
transformers, transmission circuits and 
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the power plant at Niagara take the place 
of the alternators and steam plant. 

The local system of distribution at 
Niagara is probably as perfect as any in 
existence and there is every reason to ex- 
pect that when the extensions and alter- 
ations in the cable system and in switch 
gcar at substations, which are now made 
possible by the installation of the terminal- 
house equipment, are completed the dis- 
tribution of power in Buffalo will be 
thoroughly satisfactory to all concerned. 

At the terminal-house, the protection 
of step-down transformers against the ef- 
fects of lightning is extremely important 
and not altogether easy to accomplish. 
The apparatus installed for the purpose 
comprises lightning arresters, reactance 
coils and a new device which the Westing- 
house company put upon the market and 
designated by the name “static inter- 
rupter.” The lightning arresters proper 
comprise spark-gaps between Wurts non- 
arcing metal cylinders in conjunction with 
the usual ground wires and plates, but the 
arrangement of the spark-gaps differs ma- 
terially from that generally used hitherto, 
a non-inductive resistance being used in 
series with all of the gaps while a part of 
the gaps are shunted by a non-inductive 
resistance. This apparatus, which has 
been designated the “low-equivalent light- 
ning arrester,” has been fully described in 
a circular issued by the company referred 
to. 

It seems reasonable to expect that the 
separation of overhead and underground 
lines by interposition of step-down trans- 
formers in the terminal-house will obviate 
some of the difficulties which have hitherto 
resulted probably from the metallic con- 
nection of overhead and underground cir- 
cuits. That the lightning arrester equip- 
ments at Niagara and at the terminal- 
house are effective is evidenced by the fact 
that no transformer at either point has 
ever been damaged by lightning, although 
on several occasions the line has been 
struck so heavily that cross-arms and even 
poles have been shattered. 

XII—THE EQUIPMENT OF POWER-HOUSE 
NO. 2. 

I do not propose to discuss in detail in 
this paper the electrical equipment now 
in course of construction in power-house 
No. 2. Shortly after preparing the gen- 
eral specifications for that equipment, I 
resigned my position as electrical director 
of the Niagara Falls Power Company to 
give attention to other enterprises. The 
company has been fortunate in securing 
the services of Mr. H. W. Buck as elec- 
trical engineer in charge of new electrical 


construction, and it is to be hoped that 
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when the new plant is installed he will 
describe in detail for the benefit of the 
Institute the modifications introduced as 
a result of experience and the results real- 
ized therefrom. Meanwhile, however, 
without impropriety and without trench- 
ing upon the province of those upon whom 
will rest the responsibility of carrying 
out the plans thus far determined and ex- 
tending them to meet the requirements of 
future growth, I may outline briefly the 
more important features with respect to 
which the equipment of power-house No. 
2 will differ from that of power-house 
No. 1. 
The general organization of the equip- 
ment will differ in having all switch gear 
and measuring instruments located in one 
structure instead of in two separate struc- 
tures. The ultimate equipment will com- 
prise eleven 3,730-kilowatt alternators, 
wound for two-phase and 2,200 volts. Oil 
switches operated by electric motors in 
combination with spring mechanism will 
be used. The cable subway, which, in 
power-house No. 2 as in power-house No. 
1 is parallel to the row of alternators, will 
be widened to an extent sufficient to per- 
mit installation of all bus-bars and con- 
nections except the vertical risers to the 
switches below the floor line of the power- 
house. Above the floor line and directly 


over the subway which is opposite the mid- 
dle of the row of eleven alternators the 
switches will be placed in brick compart- 
ments, faced on the outside with white 
enameled brick. As in power-house No. 
1 two sets of bus-bars will be used. The 
circuit from alternators to bus-bars passes 
first through a circuit-breaking switch 
with time-limit overload attachment and 
thenee to terminals of a pair of oil cir- 
cuit-breaking switches, non-automatic, by 
means of which connection is made to 
either or both sets of bus-bars. Pairs of 
switches similarly arranged are used for 
each feeder circuit, but these are auto- 


matic with time overload attachment. All 


switches are of the new tvpe developed by 
the General Electrice Company, in which 
the circuit 1s broken under oil, the four 
sets of terminals of each switch being en- 
closed in separate brick compartments. 

Instead of instrument stands, a switch- 
board of blue Vermont marble, located upon 
an elevated platform about the middle of 
the power-house, will be used to mount 
the indicatine and measuring instruments. 
Below these instruments, and extending 
the entire length of the board.a distance of 
seventy feet. the small switches which elec- 
trically control the movements of the large 
switches in the alternating-current cir- 
cuits will be located and these will be as- 
sembled in connection with an organiza- 
tion of dummy bus-bars and connections 
in such a wav as to constitute an exact 
diagrammatic representation of the actnal 
existing connections of the power circuits. 
While the organization of switchboard ap- 
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paratus in power-house No. 1 is remark- 
ably free from complication, experience in 
the operation of the plant has demon- 
strated the fact that in time of emergency 
the most skillful operator is liable to make 
mistakes. When something goes wrong, 
the operator has no time to draw diagrams 
nor even to think diagrams. At such 
times the eye is a quicker and more cer- 
tain guide than the mind. I feel confident 
that the use of the diagram switchboard 
arrangement will materially contribute 
to the safety and certainty of operation. 

The regulation of the alternators will 
be materially closer than that of the ma- 
chines thus far installed, my specifications 
calling for an armature current three 
times normal full load current when arma- 
ture is short-circuited under conditions of 
full load field charge, while in the old 
machines the armature current under such 
conditions was about twice normal full 
load current. 

The external appearance of the alter- 
nators will be considerably changed by the 
removal of the bridges, this being made 
possible by locating the field collector 
rings on the shaft below the stationary 
armature and carrying the exciting cur- 
rent to the fields by wires placed inside 
the hollow shaft. 

In other respects, the new alternators 
will not differ materially from the old 
ones. 

As in the case of power-house No. 1, 
exciting current will be supplied by con- 
tinuous-current machines driven by tur- 
bines, but in the case of power-house No. 
2 these will be located in chambers exca- 
vated in the sides of the wheel pit at the 
level of the turbine deck. Experience has 
shown that similar chambers in the old 
wheel pit are almost perfectly dry and it is 
thought that the simplification of the 
hydraulic plant required to drive the ex- 
citers, which results from placing them 
nearer the bottom of the wheel plant, will 
reduce chances of possible interruption of 
service bv reason of trouble with the ex- 
citer, turbines and shafts. 

I began this paper by saving that “The 
history of the Niagara Falls power plant 
is a demonstration of the ability of ap- 
plied electrical engineering science to at- 
tain in commercial practice results predi- 
cated in large degree upon theory.” What 
are the practical results thus far attained ? 

Briefly, the Niagara plant has con- 
tributed in no small degree to the develop- 
ment of a considerable number of im- 
portant chemical industries, and is al- 
ready the centre of a prosperous and rap- 
idly growing manufacturing community. 
It is lighting Buffalo. Tonawanda, Lock- 
port, and Niagara Falls, and is operating 
the electrice railway systems in the cities 
and towns named. 

For the first six months of the current 
year, the output of the plant was 104,- 
378.000 kilowatt-hours. A steam-driven 
plant, delivering the same output and 
using three pounds of coal per unit at the 
switchboard, would have burned in the 
time named 156,000 net tons of coal— 
more than 800 tons per diem. 

The generating plant, including alter- 
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nators, exciters and switch gears, has been 
remarkably successful and satisfactory in 
operation. The cost of maintenance and 
repairs for the past two years has been less 
than one per cent, while maintenance and 
repair of the motive power plant, includ- 
ing turbines, governors, pen-stock, shafts, 
inlet racks, etc., has approximated two 
per cent. The local distributing system 
also has proved satisfactory in service. The 
long-distance transmission and distribu- 
tion of power hitherto has been subjected 
to occasional interruptions, brief in dura- 
tion but nevertheless seriously annoying. 
The separation of overnead and under- 
ground circuits effected by the use of step- 
down transformers in the terminal-house, 
improvements in organization of the local 
distributing system in Buffalo now ren- 
dered possible by the installation of the 
terminal-house equipment and the gradual 
elimination of weak points in the system 
justify the belief that the interruptions 
of the long-distance service will become 
less frequent than in the immediate past, 
but until the time arrives when it shall be 
commercially feasible to use cables instead 
of overhead lines occasional interruptions 
of service are apparently inevitable. 

I can not close this paper without re- 
ferring to the excellent work of the operat- 
ing department of the Power company. 
It is not difficult to plan upon paper an 
extensive system of interconnected and 
mutually dependent electrical apparatus 
which will work perfectly—on paper—but 
such an organization of apparatus real- 
ized in iron and steel and copper requires 
for its successful operation the utmost de- 
gree of systematic vigilance upon the part 
of a thoroughly organized and disciplined 
force of trained operatives who must be 
not only familiar with their routine duties 
but ready to act with promptness and cer- 
tainty in time of emergency. The pro- 
fessor who sits in his study, examining 
diagrammatic connections of an extensive 
electrical system, is usually able to work 
out a solution of any difficulties which he 
may imagine—he can see just what switch- 
es should be thrown and what new com- 
binations should be made; if he makes a 
mistake in his first solution no damage has 
been done, and he may try again. But the 
operator on the switchboard controlling 
50,000 horse-power must do his work un- 
der conditions very different from those 
of the study, and he can afford to make 
no mistakes. It is high praise for the or- 
ganization and personnel of the operating 


‘force at Niagara to say of the various 


troubles that have occurred in operation 
those due to mistakes or to lack of vigi- 
lance constitute a proportion quite insig- 
nificant. This result has been largely due 
to the foresight and systematic methods 
and organizing ability of the superintend- 
ent, Mr. Philip P. Barton, and to the 
prompt resourcefulness, technical skill and 
extraordinary coolness in emergency of 
the resident electrician, P. M. Lincoln. 
It is a pleasure to be able to thus publicly 
express my appreciation of the able assist- 
ance of these gentlemen during the years 


in which we have been associated in the 


work at Niagara. 
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Electrical 
Patents 


Improvements in glower or Nernst 
lamps are continually being made in rapid 
succession, and all are. immediately pat- 
ented, Mr. George Westinghouse, of 
Pittsburgh, Pa., being the purchaser of 
these patents, and thus completely con- 
trolling the manufacture of the lamps. 
Among the many recent improvements are 
two which seem to be especially important, 
one being devised by Mr. Marshall W. 
Hanks, of Pittsburgh, Pa., and the other 
by Herr Walther Nernst, of Gottingen, 
Germany, theoriginalinventor of the lamp. 
The object of Mr. Hanks’s invention is to 
provide a glower that is adapted to circuits 
of a given voltage. The adaptability of 


METHOD OF TREATING LAMP GLOWERS. 


glowers to any given voltage is determined 
by one or by all of three factors—to wit, 
length, cross-section and composition— 
and it has generally been the practice to 
make the glowers for use with circuits of 
any given voltage as nearly as possible of 
the same composition, the same diameter 
and the same length; but however much 
care may be exercised in the manufacture 
more or less variation from the condition 
desired is likely to be found when the 
glowers are actually placed in service. 
After the glowers have been completed it 
is obviously not feasible to change the 
composition or to decrease either the diam- 
eter or the length. The inventor therefore 
proposes to provide glowe.s which actually 
require higner voltages than that for 
which they were originally intended, with 
coatings of material, the composition of 
which is the same as or similar to that of 
the material of which the glower body is 
formed. His invention, therefore, relates 
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to a method for applying this coating, and 
in order to have it uniform on all sides 
the glower is mounted so that it may 
rotate. At the same time it is main- 
tained at an elevated temperature, while 
the coating is applied. By referring to the 
illustration herewith presented, the opera- 
tion will be readily apparent. The inven- 
tor aims to subject the glower while in a 
heated condition to a cloud of powdered 
material, the composition of which is the 
same as or similar to that of the body. 
Therefore, if the glower is treated while 
hot and is rotated during treatment, the 
powder will be deposited thereon in a 
substantially uniform layer, the treatment 
being continued until a voltmeter con- 
nected across the circuit, which is supply- 
ing the energy for heating the glower, indi- 
cates that the desired increase in cross- 
section has been attained. He therefore 
provides a base 1 with vertical posts or 
standards 2 of suitableconducting material 
which shall have supporting bearings for 
the terminal wires 3 of a glower 4. The 
current for heating the glower may be 
transmitted from suitable binding-posts 
5, to which are connected conductors 5 a, 
leading to a source of energy having the 
desired electro-motive force. Any suitable 
heating means may be obviously employed 
for raising the temperature of the glower 
to a conducting temperature. The pow- 
dered material to be deposited upon the 
glower is blown through tubes ‘6, project- 
ing through the base 1, by means of any 
suitable blowing device. In order to con- 
fine the powdered material within suitable 
limits, the standards 2, the glower sup- 
ported thereby, and the tubes 6 are en- 
closed within a suitable casing 7. In case 
it is desired to rotate the glower during 
treatment, a shaft 8, provided with a suit- 
able clamping device 9 at one end with a 


pulley 10 at the other, may be mounted ` 


in a bearing bracket 11, supported on the 
base 1. The end of the shaft having the 
clamping device 9 may project through 
a suitable opening in the side of the casing 
7, 50 as to receive the adjacent terminal 
wire 3 of the glower. By applying a suit- 
ably driven belt to the pulley 10 the de- 
sired rotation of the glower may be effect- 
ed. After the glower has been treated in 
the manner set forth it may be removed 
and another substituted therefor and sub- 
jected to the same treatment. The casing 7 
is provided with a removable cover in order 
that the glowers may be inserted and re- 
moved without disturbing the body of the 
casing. Dr. Nernst’s invention relates to 
the ingredients employed in the glowers, 
and the following is an extract taken from 
his specification: “The chief requirement 
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for glowers formed from materials which 
ire non-conductors when cold, but which 
become conductors when heated, are that 
they shall operate for a considerable period 
with but little change in the voltage re- 
quired to cause a given current to pass 
through them, that they shall vary as lit- 
tle as possible in the amount of light which 
they emit during their period of operation, 
and that they shall have mechanical 
strength sufficient to withstand ordinary 
use. I have experimented with a very 
great number of those substances which 
increase in conductivity as they become 
heated, and I have subjected them to a 
great variety of tests and have used them 
for actual lighting purposes during many 
hours of service. I have constructed cer- 
tain glowers by taking oxide of zirconium, 
about eighty parts, and mixing it with 
about twenty parts of all the rare earths 
which are found in gadolinite. In gen- 
eral gadolinite may be described as a black, 
vitreous subtranslucent silicate having the 
approximate formula Fe, Y,, Be,Si,,0,. and 
it is closely analogous to several other 
minerals, notably, euxinite, allanite and 
orthite. It is known that this mineral 
contains a number of the rare earths, and 


I have sometimes treated this mineral and - 


separated out from it the individual] rare 
earths to be used as elements of electric 
lamp glowers or for other purposes; but 
I find that if I combine about twenty parts 
of the composite mixture of rare earths 
which are found in gadolinite with about 
eighty parts of the oxide of zirconium I 
am able to produce a glower which has 
most or all of the qualities desired. My 
present invention relates to the improve- 
ment in glowers, which consists in using 
as the material for such glowers about 
eighty parts of the oxide of zirconium 
and about twenty parts of a mixture of all 
the rare earths found in gadolinite. I find 
it of advantage in some cases to separate 
the rare earths of gadolinite into two divi- 
sions, the one containing the earths of the 
cerium group, che other those of the yttri- 
um group, and to use in making glowers 
only those of the yttrium group which I 
term the ‘yttrium earths.’ The cerium 
group comprises cerium, didymium, 
samarium and some others of hypothetical 
existence, while the yttrium group is gen- 
erally considered to include yttrium, er- 
bium, terbium, ytterbium, scandium and 
such metals as thulium, holmium, dyspro- 
sium, gadolinium and decipium are by 
some chemists ascribed to that group. 
While the metals of the cerium group are 
not necessarily injurious, their presence 
would usually seem to be unnecessary and 
sometimes troublesome, owing to their be- 
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ing, as a rule, volatile at somewhat lower 
temperatures than the oxides of the metals 
of the yttrium group. The manner in 
which I make a glower having the con- 
stituent elements above set forth is to take 
about eighty parts of the oxide of zirco- 
nium and about twenty parts of the rare 
earths of gadolinite or of the yttrium 
group therein, both in a powdered state, 
and form from them a paste by adding 
water and some binding material, such as 
tragacanth, dextrine or the like. The 
powdered oxides are first fully mixed to- 
gether, and the binding material is also 
finely powdered and thoroughly mixed 
with the oxides. Sufficient water is added 
to form a paste, and the glowers are then 
shaped by any preferred process. In case 


STORAGE BATTERY PLATE HOLDER. 


the glowers are to be tubular in form, the 
pasty material is passed through a press 
and shaped by that means. The rods or 
strips of material thus shaped are dried 
and baked thoroughly in any suitable man- 
ner, and conducting terminals are secured 
to the ends of the glowers in any conven- 
ient way.” 

Mr. Charles S. Kaufman, of Chicago, Ill., 
has recently obtained a patent on a plate- 
holder for electric storage batteries, and 
has assigned the same to the American 
Battery Company, of Chicago, Ill. In 
electric storage batteries it is desirable to 
employ a plate-holder which shall hold the 
plate firmly in place and at the same time 
allow for the growth or expansion of the 
plate, which occurs in continued use, espe- 
cially when subjected to strains in charg- 
ing and discharging at comparatively high 
rates of current covering a considerable 
period of time, in which case the plate ex- 
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pands very materially, and with the plate 
securely fastened at all points such growth 
or expansion would cause the plate to 
bulge or buckle, thus producing a short- 
circuit by contact with adjacent plates. 
In order to accommodate a number of 
plates, the plate-holder or frame is pro- 
vided with a plurality of openings, each of 
which is adapted to receive a plate, so that 
a number of plates may be used in the 
same holder. These openings are secured 
by dividing the holder into sections with 
partitions, making the openings of any de- 
sired size. The upper sides of the plate 
openings are provided with beveled edges, 
to which the plates are securely attached 
by welding or brazing or in other desired 
ways for the purpose of holding them 
firmly and securely in place. The lower 
sides are provided with grooves into which 
the lower ends of the plates are loosely re- 
ceived for the purpose of permitting the 
plates to expand in a downward direction, 
as such expansion occurs in use. The 
plate openings are constructed of a size 
sufficient to allow a space at the sides of 
the plates for the purpose of permitting 
them to freely expand sidewise without 
hindrance. The lower ends of the plates 
are preferably provided with a tongue, 
fitted loosely into the slot in the lower 
sides of the plate openings. By this ar- 
rangement the plates can be securely fas- 
tened to the plate-holder, rigidly at one 
part and loosely at the others, so as to 
prevent them from being loosened or 
shaken out, while at the same time fur- 
nishing ample space for the growth or ex- 
pansion which takes place during pro- 
tracted use. 


A New Steamship. 


On the occasion of the third trip to 
this country of the steamship La Savoie, 
of the Compagnie Generale Transatlan- 
tique, a number of invitations were issued 
to visit the ship. This steamship is an 
example of nearly all that is modern and 
good in commercial marine architecture. 
She is not designed to make remarkably 
high speed, but throughout the intention 
has been to provide every means of com- 
fort to those who have occasion to travel 
on her. 

Several features of her equipment are 
of interest electrically. She is provided 
with wireless telegraphy apparatus and on 
her last voyage messages were exchanged 
with the station at Nantucket from a 
point forty miles distant. All the cabins 
are provided with a complete telephone 
system, thus rendering it more convenient 
for any one who desires anything to call 
for it. 
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CONSTRUCTION OF SMALL TELEPHONE 
EXCHANGES—XVI. 


BY A. E. DOBBS. 


HOUSE WIRING. 


House wiring should be neatly done and 
the wires as nearly as possible concealed 
from sight; it can not be too well done. 
Staples and tacks should be used sparing- 
ly, or, better still, not at all, as they always 
make a weak spot in the insulation. 

If the house should be a frame one it is 
comparatively easy to dead-end the wires 
quite a distance above the ground at a 
point directly above the telephone, drop 
down between the weather-boarding and 
the plastering and, by “fishing,” pick up 
this wire directly over the instrument, 
using rubber insulated and braided wire 
for this purpose. This wire, under these 
circumstances, need not be tightly drawn ; 
on the contrary it should be quite slack, 
as inside the walls it can do no harm and 
is not seen; neither does it require the 
use of staples, and, if necessary, it can be 
pulled out and renewed at any time. 

BURGLARS vs. THE TELEPHONE. 


One good reason for keeping the out- 
side wires as high as possible is to keep 
them out of the reach of mischievously in- 
clined persons as well as of burglars, for 
these last-named gentry will cut the wires 
before entering a house if it is possible 
for them to get at them, and after some 
of their recent exploits in which their 
designs were foiled by the use of the tele- 
phone they will be more apt to try to sever 
telephone connections than before. It 
would be well to instruct your customers 
that, in case of burglary, they should al- 
ways try to call the office, first placing a 


finger on the clapper of the bells to keep — 


them from ringing, ring “Central,” speak 
in a whisper directly into the transmitter, 
and instruct the operator to notify the 
police or the nearest neighbors. These 
instructions should not be advertised 
broadcast but should be imparted directly 
to the parties concerned, either verbally or 
by private circular. 

One manager in an Ohio town recently 
recelved a large access to his subscription 
list, owing to the fact that a burglary was 
frustrated, a lone woman probably saved 
from maltreatment and one of the would- 
be burglars shot dead because the lady of 
the house was able by an intelligent use 
of the telephone to call the operator, who, 
in turn, notified the police and her nearest 
neighbors so that by the time the burglars 
got fairly into the house it was surrounded 
on all sides. 

Therefore the possibility of wire-cutting 
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should always be considered when making 
house connections and work of that kind 
rendered as difficult as possible. Of 
course, if the burglars are expert enough 


Line | 


Fic. 65.—METHODS oF ENTERING FRAME 
BUILDINGS. 
to climb poles and trace wires accurately 
they can cut them anyhow, but for all that 
it is hard to find a wire in the dark and 
climbing a pole after nightfall is apt to 
attract attention. 


Fie. 66.—LEapina IN Wires Run BEHIND 
PLASTERING. 


TO RETURN TO OUR SUBJECT. 


One great help toward getting wires 
around a room is the ordinary picture 
moulding, on the top of which wires can 
be concealed when it becomes necessary to 
enter a room at one side and reach the 
instrument at the other. In this case a 
thin wire nail should be driven over the 
moulding and directly into the wall to hold 
the wires down, and a hole bored into the 
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plaster will allow them to be dropped 
down to a point just above the telephone 
and fished out again. In a great many 
cases they can be brought into an attic, 
dropped down between the walls into the 
cellar and carried to a spot directly un- 
derneath the telephone (Fig. 67), which 
can be found by boring through the floor 
with a small bit and afterward fishing 
the wire up to the instrument in the same 
way. After boring this test hole through 
the floor just spoken of, the middle of the 
wall can be estimated, which will general- 
ly be from two to four inches further over. 
In all cases bring the wires inside of the 
baseboard and never bring them through 
the floor outside of the baseboard if it is 
possible to avoid doing so. 

To reach the telephone, bore a hole in 
the plastering just above it, attach a small 
weight, as a heavy nail or piece of strip 
solder, to the end of a string, drop it down 
until you can feel the weight strike the 
floor, and fish it down from below with a 
piece of bent wire with a hook on the end. 
A little practice will enable one to become 
quite expert at this kind of fishing and 
make the running of concealed wires al- 
most as expeditious as though stapled 
around the room, while the work is a great 
deal neater. 

Sometimes a cold air ventilating pipe 
can be used to push.a wire through, but in 
some instances of this kind the wiremen 
lave failed to notice the difference be- 
tween cold air and hot air pipes and did 
not find it out until the furnace was 
started and the insulation burned off the 
wires. 

The telephone wires should also be kept 
as far as possible from electric light or 
other wires in the building, not only for 
the purpose of avoiding direct contact, 
but to keep clear of inductive disturbances. 

For concealed work the writer prefers 
to use two separate wires instead of the 
duplex kind so frequently employed for 
this kind of work. With two wires the 
chances are that the insulation of the cir- 
cuit will be better and for the short dis- 
tances used in. house connections the in- 
ductive effects of separate wires are not 
noticeable as they might be on a longer 
line. In damp places a rubber-covered 
and braided wire is always to be preferred, 
while in very dry places or in very dry 
climates, as in some of the Rocky 
Mountain states, weather-proof or even 
common annunciator wire may better be 
used, as rubber decays rapidly in dry air. 
By weather-proof wire is meant a double 
or triple-braided covering, soaked in some 
asphaltum compound. 

Annunciator wire should not be used 
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on the outside of buildings for more than 
a foot or two, and even then never stapled 
to the woodwork outside. Many wiremen 
are fond of taking a large number of turns 
of wire just above the telephone (com- 
monly called “pig-tailing’). When con- 
cealed wiring, such as has just been de- 
scribed, is used this is unnecessary, as it 
is just as easy to cut off an extra foot or 
two of the wire and shove the surplus 
back into the wall again, which makes a 
neater piece of work and at the same time 
leaves enough end for future changes or 
possible breaking of wires at the binding- 
post. 
BRICK BUILDINGS. 


So far our description of house wiring 
has applied only to frame houses. - With 
brick buildings the case is somewhat dif- 
ferent, and it is generally desirable to 


place the telephone as near to a window or ` 


door as convenient and bring the wires 
through the framework of the window or 
door and down the side to the instrument. 
Sometimes, however, concealed work can 
be used, as in locations where it is possi- 
ble to get into a garret and fish a wire 
down behind the plaster. As most brick 
walls are separated from the plaster by a 
furring strip an inch in width, it is possi- 
ble, by the use of a long No. 12 steel wire, 
in many cases, to fish down as far as neces- 
sary to reach the instrument. 

With modern office buildings provisions 
for all kinds of wires are generally made 
by the architect when the building is erect- 
ed, the wires being fished through iron- 
pipe conduits or mouldings. Where the 
architect has not foresight enough to plan 
an installation of this kind, the telephone 
manager, as well as the managers of all 
other electrical companies, should use his 
influence to have it done, in order that 
telephone, telegraph, district messenger or 
electric light wires can be placed in every 
office without extra trouble or expense. 

One manager of our acquaintance goes 
even farther than this, and places tele- 
phone wires, or at least a fish wire, in 
every prominent building in course of 
erection free of charge, leaving the out- 
side end as near as possible to his pole 
lines and the inside end where he thinks 
it will be most accessible to the telephone. 
This kind of wiring does not cost him 
much at the time, as he does not fasten 
it in any way, but leaves it so that it can 
be pulled out or other wires pulled in 
whenever desired. Where he goes through 
joists or floor timbers he bores no holes 
smaller than a half-inch and slants 
them so that the wire can be pulled out 
without difficulty. As tenants of these 
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buildings nearly always want telephones 
this preliminary work results in a very 
considerable saving to him in the end, and 
by allowing district messenger companies 
to use this same raceway he has no trouble 
in inducing them to share part of the ex- 
pense. 

It might be remarked here that his ob- 
ject in boring holes so much larger than it 
seems actually necessary is to avoid cramp- 
ing the wires in any way, as they then 


touch the smallest amount of wood, and 


also to allow the wires to move freely 
if it ever becomes necessary to pull them 
out again. Moreover, it allows of other 
wires being pulled in should it be neces- 
sary to install more than one circuit in the 
building, as a half-inch hole will hold 
twenty or thirty wires of the kind ordi- 
narily used in such work. If, however, it 
should be necessary to pull in this number 
of wires they should then be in twisted 
pairs instead of the single wires before 
mentioned, to avoid inductive distur- 


TO TELEPHONE 


Cellar 


Fic. 67.—TELEPHONE Crrcurts FISHED FROM 
CELLAR. 

bances. It might also be remarked that 

a hole considerably larger than the wire 

allows a free circulation of air around it 


and does not retain dampness if moisture » 


should get in. 
UNDERWRITERS REGULATIONS. 


In large cities where all sorts of wires 
must of necessity be mingled more or less 
indiscriminately, many protective devices 
are required by the boards of fire under- 
writers; such, for example, as a fuse 
placed outside of the building where the 
wire enters and possibly another set of 
heat coils and carbon-block lightning ar- 
resters Just over the telephone, with per- 
haps other heat coils and lightning ar- 
resters in the cable boxes and still another 
set in the terminal room. 

While much of this is pure nonsense, 
yet there is a certain amount of reason in 
it that at least deserves consideration, even 
in a small town. 

In the first place, while fuses, heat coils 
and carbon arresters tend to protect in- 
struments, switchboards and buildings 
against dangerous high-tension currents, 
and in many places are absolutely neces- 
sary to secure even a reasonable degree 
of safety, yet they constitute extra resist- 
ances in the circuit, increase the chances 
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of trouble and at best can only be regarded 
as a necessary evil. They should not be 
used where, with perfect safety, their use 
can be dispensed with. 

There are installations in which the use 
of protective devices seems to have be- 
come a fad and many a telephone man 
who will not use iron wire in his lines be- 
cause it may add from 50 to 100 ohms 


to their resistance, will often place at least — 


four more heat coils in the circuit than 
needed, which, in some types, adds about 
400 ohms to his line resistance. Consis- 
tency is sometimes as uncommon among 
engineers as among some other people. 

There can be a legitimate as well as 
improper use of fuses. Suppose, for ex- 
ample, we have an alley in which there are 
a large number of wires but in which there 
are no electric light or power circuits. 
Suppose, also, that the cable ends at the 
entrance to this alley. Under these con- 
ditions it requires no great acumen to 
discover that there is no chance for a 
high-tension circuit to get on any of these 
wires, at least so far as that particular 
street or alley is concerned. 

As the terminal posts in the cable head 
are usually close enough together to act 
as a very efficient shield against lightning, 
it is therefore an absurdity to superimpose 
protective devices anywhere in this branch. 
So far as placing fuses or cutouts inside 
of the building is concerned, judgment 
should again be used and where there is 
no danger of any possible contact with a 
high-tension circuit they should not be 
used. Even in large cities, where there is 
considerable danger from currents of this 
kind, a one-ampere fuse in the cable box 
is generally sufficient to protect both tele- 
phone and circuit. If, however, as in 
some central battery systems, a ground wire 
is used at the instrument, then a heat coil, 
or, rather, a pair of heat coils, should be 
placed just above the instrument, as the 
best of condensers are liable to be punc- 
tured and maintain an arc under these 
circumstances. But this does not change 
the force of the remarks already made, 
that these accessories should not be used 
unless the surroundings demand it. Use 
judgment in all cases. 


Exposition of American Manufactures 
Closed. 


United States Consul-General Goodnow 
has sent notice from Shanghai, China, of 
the discontinuance of the exposition of 
American manufactures, maintained by 
the National Association of Manufacturers 
and known as “The American Warehouse 
in Shanghai.” 
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Some New Types of Direct-Current 
Motors and Generators. 

Notwithstanding the very general stand- 
ardization of direct-current electrical ap- 
paratus, new designs are constantly ap- 
pearing which possess points of superior 
excellence and merit as well as novelty 
of design. In the accompanying illustra- 
tions are shown a type of motor or dynamo 
recently produced by the Reliance Electric 
Company, of Milwaukee, Wis., and in- 
tended for general power and light uses. 

As the illustrations very clearly show, 
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The armature winding is of the form- 
wound variety, ensuring very perfect 
mechanical balance of the running arma- 
ture, and the coils, after insulation, are 
subjected to a breakdown test of 2,000 
volts, alternating. The field coils are also 
form wound and are interchangeable, as 
are the armature coils. The com- 
mutators are built up of heavy copper 
bars, insulated with mica and held in place 
by steel rings and nuts threaded to the 
shell. The brush-holder is of the form 
shown in the illustration and carries car- 


END AND SIDE VIEWS OF SEMI-ENCLOSED DIRECT-CURRENT MOTOR. 


the machine is of the semi-enclosed type, 
its frame being a solid circular casting of 
steel, of which the bottom is shaped to 
form the feet. The four pole-pieces are 
made of cast steel, of oval section, with 
pole-shoes cast solidly on the body of the 
pole-piece. These shoes are so shaped as 
to hold the field coils firmly in place and 
at the same time to give the proper mag- 
netic distribution in the air-gap to ensure 
sparkless commutation. The frame of the 
machine is bolted down to a cast-iron bed- 
plate by a method better understood from 
the illustrations than from any descrip- 
tion, permitting considerable play side- 
ways to permit tightening the belt and 
ensuring alignment of a very perfect char- 
acter. The heads of the machine are 
made reversible, which is a considerable 
point of advantage, and carry the gun- 
metal bearings in which the armature 
shaft runs. Ring oilers are used, ensuring 
a generous distribution of oil. 

The shaft is made of homogeneous steel, 
of large diameter, and is ground and pol- 
ished to highly accurate gauge in the bear- 
ing surfaces. The armature discs are 
stamped out of one piece each, and are 
assembled upon a cast-iron spider forming 
a series of air ducts and ensuring ample 
ventilation. At intervals the assembled 
discs are separated by a plate forming a 
series of radial ducts out to the ends of 
the teeth, through which air is forced by 
the revolution of the machine. 


bon brushes of ample size. The four 
brush-holders are mounted on a ring in- 
stead of the usual rocker-arm, and, while 
their adjustment is entirely simple, the 
mechanical strength of the arrangement 
is greatly improved by this construction. 
The machines represent excellent design 
and careful attention to all of the details 
of the mechanical construction. 

The Reliance company’s factory is very 
completely equipped for the manufacture 
of dynamos and motors of from 3 to 
250 kilowatts capacity, the company mak- 
ing a number of special machines, such as 
crane motors and motors adapted to direct- 
coupling. 


At the meeting of the committee of the 
Liverpool Tramways some very interest- 
ing particulars of the working of the elec- 
tric tramways were given by the chairman. 
Altogether the tremway system in Liver- 
pool now comprises 100 miles of track, 
which operates 350 cars and carries over 
1,000,000 passengers per week, an average 
distance of two and one-quarter miles 
for one penny. The number of passengers 
carried in the first nine months of the 
present year amounted to 75,000,000, 
against 29,000,000 for the corresponding 
period of 1897. The traffic returns 
amounted to about $1,750,000, against 
about $1,095,000. For the present year, 
to September 30, the gross profits amount- 
ed to about $575,000, which, after pro- 
viding about $375,000 for interest and 
sinking fund and fully maintaining the 
whole of the system, left a net profit of 
about $200,000 for the nine months. 
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A New Strain Insulator. 
A very interesting and novel type of in- 
sulator is shown in the illustrations desig- 
nated Figs. 1 and 2. In this insulator, as 


Fias, 1 AND 2.—A New STRAIN INSULATOR. 


is well shown by Fig. 2, all the stresses 
are of compression instead of tension, 
which should make it very durable. For 
the insulation of all parts under stress 
sheet mica is employed. In the other 
parts and the exterior moulded mica is 
used for the insulation. It is said that 
this insulator has an average breaking 
strain of 8,000 pounds. The insulator is 
manufactured by the H. W. Johns Manu- 
facturing Company, of New York. 

-< 
A Motor-Connected Rotary Pump. 
A very neat and convenient type of 

rotary pump connected with an electric 

motor is shown in the illustration. This 
style of pump is said to give good results. 

It is simple, durable and efficient. There 

is no packing used about the impellers, 


A Motor-CoNNECTED Rotary Pump. 


which are made of a good quality of metal 
machined by a special device to ensure ac- 
curacy. The impellers do not touch each 
other or the casing of the pump, the fluid 
forming a packing between the impellers 
and the casing, as well as between the two 
impellers. This pump, when connected 
to an electric motor, makes an excellent 
arrangement for a house pump, or a pump 
for large buildings. The pump with its 
motor is mounted upon a bed-plate and 
automatically controlled with a motor- 


starting device, the latter being governed 
by the level of the water in the tank lo- 
cated some distance from the supply. This 
pump is built in iron and bronze, and also 
acid-proof alloys for mining purposes. 
This pump is manufactured by the Lake 
Street Manufacturing Company, Chicago, 
Ill. 


m 


It is announced that the Cape-to-Cairo 
line of the African Transcontinental Tele- 
graph Company has been constructed as 
far as Bismarckburg, Togoland. It is the 
ultimate intention to connect with it the 
German East African line, at Ujiji, Cen- 
tral Africa. 
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A New Ironclad Motor. 
A very interesting type of ironclad 
motor is shown in the illustrations. It 
possesses many new features and is ap- 
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Fig. 1.—SEWING MACHINE Motor. 


plicable to a large number of sewing ma- 
chines which require a small amount of 
intermittent power to run them. 

Silk-insulated wire is employed in the 
armature. It has hard drawn copper com- 
mutator bars and self-diling bronze bear- 
ings. 

In Fig. 1 a motor, with a brake attach- 
ment and speed regulator supported by 
an iron bracket, is shown. By pressing 
the treadle downward different speeds are 
obtained. The current is automatically 


Fie, 2.—Box WITH NOZZLE REMOVED AND 
Fiusa PLUG IN PLACE. 


cut off and the machine stopped instantly 
by removing the pressure from the treadle. 

An ingenious arrangement by which the 
motor, with brake attachment and speed 
regulator, can be applied to a drop-head 
machine without making any changes on 
the machine except to remove the band 


ELECTRICAL REVIEW 


wheel from the stand is depicted in Fig. 2. 
An idler, with gravity catch and belt 
tightener, is included in this outfit. The 
idler guides the belt through the holes in 


~ 
~~ 


~a 


the lifting plate, and the gravity catch re- 
leases the belt when the machine head is 
Iowered into the cabinet. 


This motor is manufactured by the 


Fie, 1.—FLoor OUTLET Box COMPLETE, WITH SINGLE OUTLET 


NOZZLE AND CORD. 


Diehl Manufacturing Company, Eliza- 
“ethport, N. J. Different styles of brack- 
ets are furnished for use with any ma- 
chine. 


m e ET Loe 


Fig. 2. 
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A Water-Tight Floor Outlet Box. 
A very durable and neat type of floor 


outlet box is depicted in Fig. 1. This box 
is especially adapted in construction work 
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—SEWING Macaire Moron. 


to bring wires to floor outlets in making 
connections for electric lines, fans, push- 
buttons, ete. 

Floor outlet boxes are exposed to water 
and dirt when floors are scrubbed and 


swept, and from the nature of their loca- 
tion subjected to hard usage. This box 
has been designed to meet such conditions. 
It is constructed of heavy cast iron, the 
‘loor-plate being of brass or iron three-six- 
teenths inch in thickness. 
It will not sink in the 
floor when subjected to 
heavy weight. It is said 
to be thoroughly water 
and dustproof, being pro- 
vided with gaskets at the 
joints and leaded where 
screw-thread connections 


Fie. 8.—FLusa PLUG. 


are made. The level of 
the box with respect to 
the floor can be regulated 
by simply turning the top. 

In Fig. 1 the box is 
shown complete, with the 
single outlet nozzle and 
cord. In Fig. 2 the box 
with the nozzle removed 
and with the flush plug, 
depicted in Fig. 3, in 
place, is given. It thus 
makes a flush floor-plate 
without the cost of an entirely new lid. 
This outlet box is manufactured by- the 
General Incandescent Are Light Company, 
of New York. 


December 7, 1901 


Spiral Filament Incandescent Lamps. 

In the accompanying diagrams are 
shown some results presented by Mr. 
Francis W. Willcox before the last an- 
nual meeting of the National Electric 
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Fie. 1.—Dovusie FILAMENT Lamp Licut 
DISTRIBUTION, 


Light Association. Mr. Willcox, in study- 
ing the effective distribution of light from 
incandescent lamps, brought out very 
clearly the large influence which is exerted 
by the shape of the filament. In Fig. 1 
herewith is rhown the horizontal and verti- 
cal distribution from a double-loop or twin- 
filament lamp, and in Figs. 2, 3 and 4 
are shown, respectively, the distribution 
from oval anchored filament, double-coil 
filament and spiral-filament lamps. It 
will be noted that in the latter case the 
distribution is shown as uniform in all 
directions. 

A lamp of this type has lately been 
manufactured and put on the market by 
the Sterling Electrical Manufacturing 
Company, of Warren, Ohio. The lamps 
are made in the usual voltages and candle- 
powers and with the usual standard bases 
to fit the various types of sockets. 

. < 


Peat Used for Fuel. 


The following news has been sent by 
United States Consul Bergh, from Gothen- 
berg, Sweden : The Vislanda-Bolmen Rail- 
road has made an experiment with pressed 
and dried peat as fuel with an extra train, 
consisting of locomotive, fifteen loaded 
freight cars and one passenger car. The 
distance was about twenty-two miles, and 
the time-table was set for lower speed than 
the ordinary, but this extra train arrived 
in due time at the respective stations, and 
at the final station fifteen minutes ahead 
of time. Considering the fact that the 
locomotive in use was built for using coal 
only, the result of the trial is regarded as 
very satisfactory. 
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A Modern Type of Formed Storage 
Battery. 

Since the fundamental inventions of 

Planté and Faure gave to the world, re- 

spectively, the types of formed and pasted- 
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shown an element of the formed variety 
in which the expansion of the surface of 
the lead has been carried to a very high 
point, producing a plate having a remark- 
ably high discharge rate per unit of 


16 c.p. 


16 ¢.p. 


Fic. 2.— DISTRIBUTION OF LIGHT FROM VAKIOUS TYPES OF LAMP FILAMENTS. 


plate storage batteries, there has been 
great activity in the development of the 
two types, the one being improved along 
the line of increased service and enlarged 
contact area between the electrolyte and 


STORAGE CELL COMPLETE. 


the plate, while the other has gone through 
an immense number of changes both as 
regards the mechanical structure of the 
plates and the nature of the elements em- 
ployed. 

In the accompanying illustration is 


weight. These batteries are manufactured 
by the Gould Storage Battery Company, 
which has its factories at Depew, N. Y., 
and Anderson, Ind. At these works no 
less than 1,200 men are employed. A 
large number of the cells are used both for 
electric lighting and power purposes in 
automobiles and elsewhere. As many as 
4,000 elements are used in the car light- 
ing system controlled by a company of 


FoRMED STORAGE BATTERY PLATE. 


close affiliation to the Gould Storage Bat- 
tery Company. 


The first electric motor was the pendu- 
lum of the electric chimes, made by Otto 
von Guericke in 1632. 
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News from Great Britain. 


(By Our Special Correspondent.) 


notes for some time now, the dis- 

pute as to the electrification of 
the underground steam railway in London 
was not amicably settled between the two 
companies concerned and the course laid 
down by Parliament to be followed, should 
such a state of things occur, viz., an arbi- 
tration under the ægis of the Board of 
Trade, was resorted to. To those who 
keenly follow the question of foreign com- 
petition in England it may be pointed out 
that the arbitration which was carried out 
under an English Parliament and in the 
English law courts was to decide which 
of two foreign systems should be applied 
to an English railway, for it is an appar- 
ently open secret that should Mr. Yerkes 
and his party gain the day the orders for 
the equipment will go to America. The 
Hon. Alfred Lyttelton, M. P., K. C., as- 
sisted by Mr. Thomas Parker ( Metropoli- 
tan company) and Mr. H. F. Parshall 
(District company), sat for eleven days 
hearing evidence pro and con, and this 
tribunal will now report to the Board of 
Trade, from which, in due course, a final 
decision will be received. The counsel for 
Mr. Yerkes fought his case on the argu- 
ment that the proposed Ganz system was 
“untried,” a doctrine which was counter- 
acted to some extent by the appeal of the 
opposition that this was disloyalty to 
science and progress. The principal wit- 
nesses for the Metropolitan company were 
the engineers to Messrs. Ganz, viz., Herren 
Blathy and Kando, to whose testimony was 
added that of such men as Professors 
Thomson and Ewing and Major Cardew, 
late electrical inspector to the Board of 
Trade. Against this we had the evidence 
of Mr. Chapman and Mr. P. Dawson, 
both American, and Mr. James Swin- 
burne, the redoubtable English profes- 
sional expert witness, as he has been called. 
Of course, the enquiry elicited a super- 
abundance of valuable technical details, 
principally, however, as to the polyphase 
system, and an impartial observer could 
not refrain from admiring the amount 
of igenuity and skill displayed by Herr 
Blathy in his attempt to foil all his adver- 
saries possible criticisms. In fact, Pro- 
fessor Ewing himself was so carried away 
that in giving his evidence he commenced 
to interpolate such a most flattering 
eulogy of Herr Blathy that the president 
was forced to remind witness that he was 
not in a court of mutual admiration. 


ia 


Whatever the result of this arbitration, 


, S HAS been foreshadowed in these 


one must not lose sight of the fact that 
Mr. Yerkes has, through his recently pro- 
moted Metropolitan District Electric 
Traction Company, entered in a compact 
with the District Railway Company to 
equip all the latter company’s lines out- 
side the notorious Circle on the direct- 
current system. This at once frustrates 
the efforts to make the selected system on 


the Inner Circle the future standard when 
converting the main lines of the country. 


: But, perhaps, at present this may be treat- 


ed as a detail, although its importance 
will grow with time. ‘The Austrian en- 
gineers have estimated their saving in 
capital expenditure, chiefly by reason of 
the absence of costly substations and the 
necessary attendance, at £140,000, which 
the continuous-current advocates denied, 
but took no steps to prove. Space here is 
far too short to give anything like a com- 
plete account of the arbitration proceed- 
ings, but my gencral summing up, as one 
who attended the function throughout, is 
that Messrs. Ganz sprang a mild surprise 
upon their opponents in more than one 
way and that the American financiers and 
their English backers were not in such 
buoyant spirits on the eleventh as on the 
first day. It is quite evident that Messrs. 
Ganz have equalized matters in a manner 
unsuspected by many who knew nothing 
of their system, and a significant question 
put by the president to Major Cardew as 
to the length of time it would take to make 
trials upon the polyphase system such as 
would satisfy the Board of Trade as to its 
general applicability may or may not por- 
tend anything. The answer was “a fort- 
night.” The result is hardly likely to be 
known before the end of the year. 


It may not be out of place here to men- 
tion, as giving some idea of the extent of 
Mr. Yerkes’s operations on this side of the 
domain of electrical engineering, the pro- 
motion and registration of a company with 
the modest patronymic of the Union Con- 
struction Company, Limited. The sub- 
scribers include Mr. Yerkes and Mr. J. R. 
Chapman, mentioned above, and with a 
capital of £200,000, its objects are, besides 
the application of electricity to any tram- 
ways or railways in the United Kingdom 
or elsewhere, the manufacture of rolling 
stock, ete. 


The opening of the large Hackney 
(London) municipal electricity works is 
another link in the still incomplete chain 
of public electric supply stations through- 
out London and greater London. Hack- 
ncy is one of the largest of the metropoli- 
tan boroughs and this now leaves but 
two such boroughs without an electrical 
supply in any shape or form, a state of 
things which will be remedied ere long, 
as one of these delinquents is busily put- 
ting up a station and the other is apply- 
ing for powers to do likewise. The fea- 
ture of the Hackney works is a new type 
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of continuous-current switchboard, built 
by Messrs. Ferranti, and which they 
have made their standard pattern. This 
is a combined lighting and traction switch- 
board, and is designed for 460 volts light- 
ing and 500 volts traction, and the main 
advantage claimed by the makers is the 
absence of the well-known entanglement 
of cable connections at the back, all con- 
nections being in sight in front of the 
board. W 
London, November 23. 
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Electric Trains on the Manhattan 
Elevated Railway. 


It is stated by officials of the Manhattan 
Railway Company, of New York, that two 
of the large generators in the power-house 
at the foot of Seventy-fourth street will 
be started about the middle of this month. 
These generators are each of 5,000 kilo- 
watts maximum output and are each di- 
rect-coupled to an Allis quadruple-cylinder 
engine of 8,500 horse-power. Two of the 
units are now fully installed and six more 
are rapidly being sct up. These dynamos 
are the largest that have been constructed, 
each of them weighing 185 tons and hav- 
ing a frame forty-two feet in diameter. 


The rotating fields are thirty-two feet in 


diameter, and have a peripheral speed of 
7,540 feet a minute. The machines gen- 
erate 11,000-volt, three-phase current di- 
rectly, this being reduced and converted 
to direct current in substations. It 1s 
stated that the Second avenue line will 
begin the operation of electric trains, 10- 
terspersed between the steam-operated 
trains, about December 15, more electric 
trains being put on as the men are 1m- 
structed in their operation and as the 
equipment of the power-house progresses. 
All of the stations will be lighted elec- 
trically at the same time. 


D 


New York Electrical Society. 


The two hundred and eighteenth meet- 
ing of the society was held Tuesday even- 
ing, November 26, and the paper of the 
evening was presented by Mr. Robert 
Lozier, and entitled “The Electrical 
Operation of Modern Tools and Machin- 
ery.” The paper was very profusely illus- 
trated with lantern slides, showing the 
extent to which electric motors have been 
directly applied to driving of varieties of 
power-using machinery, and a large num- 
ber of interesting data were made public 
concerning the methods used, especially 
the multiple voltage method and speed 
control by means of double-current gener- 
ating dynamos. Mr. Lozier also described 
control methods and showed the varieties 
of typical designs that had been produced 
to meet the exigencies of various kinds of 
machine operation. | 

The discussion was participated in by 
Mr. Gano S. Dunn, Mr. H. B. Coho, Mr. 
Campbell Scott, Mr. F. V. Henshaw, Mr. 
Arthur Williams, Mr. T. C. Martin, Mr. 
August Munning and others. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


CUBAN ELECTRIC CONTRACT—News comes 
that Mr. Hugh J. Reilly, of New York, has 
received the contract for supplying water 
and electric light to the municipality of 
Guines, which is forty-five miles southwest 
of Havana. 


MONTREAL RAILWAY INCREASES POWER 
EQuIPMENT—The Montreal Street Railway 
has applied for a permit to erect an addition 
to its present power-house. The addition is 
for the purpose of installing machinery in 
connection with the Chambly electric power 
plant. 


CALIFORNIA cOWEB PLANT—Mr. Charles D. 
Lane is said to be interested in a large elec- 
tric power company which has been organ- 
ized in Stockton, Cal., for the purpose of 
supplying San Francisco and other cities 
with light and power from the Stanislaus 
River. 


TRAINING SCHOOL FOR MOTORMEN—The 
Manhattan Elevated Railway Company, of 
New York, has filed plans with the Building 
Department for a new one-story building 
which is to be used for instructing the 
motormen of the third-rail electric system 
which is now being installed. 


LONDON TRACTION NEwS—Mr. Charles T. 
Yerkes and those associated with him are 
said to have organized the Union Traction 
Company under the British Liability Acts 
for the purpose of undertaking and putting 
into effect the application of electrical equip- 
ment and traction to railways or tramways 
in the United Kingdom or elsewhere. The 
capital of this company is given as £200,000. 


WASHINGTON TRACTION CoMPaNy SoL_p— 
The Washington Traction and Electric Com- 
pany,controlling the street railways of Wash- 
ington, has been sold to Mr. Brainard Toles 
for $5,000.000. Mr. Richard B. Tunstall, 
special master commissioner, made the sale 
under a decree of the United States Court 
of the Eastern District of Virginia, in the 
case where the United States Mortgage and 
Trust Company was the complainant. 


LONG-DISTANCE TRANSMISSION IN CALI- 
FORNIA—The Standard Electric Company of 
California expects to complete its high-ten- 
sion line into the Eighth street substation in 
San Francisco shortly. When this is 
completed there will be ready for disposal 
in San Francisco electrical energy developed 
on the Yuba River and conveyed via the 
lines of the two great transmission com- 
panies, the Bay Counties Power Company 
and the Standard Electric Company, a dis- 
tance of 222 miles. 


ReEcENT CABLE Work—Fortifications have 
been erected upon three islands; namely, 
Plum, Gardiner and Gull, which are situated 
at the eastern entrance to Long Island 
Sound. These islands are now to be con- 
nected with the mainland by cable. Gen- 
eral A. W. Greeley and Colonel H. C. Dun- 
woody, of the United States Signal Corps, 
are there supervising the preliminary work. 
Colonel Dunwoody will have the work under 
his personal supervision after it has been 
once started. 


IMPORTANT CONTRACTS AWARDED—The Bos- 
ton & Worcester Street Railway Company 
has elected officers and awarded contracts 
aggregating $1,500.000 for the construction 
of a new street railway line from Boston to 
Worcester. Mr. William Butler was elected 
president of the company. The contracts 
were awarded to J. F. Shaw & Company for 
the immediate construction of the line. The 
work of building a power-house from which 
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the line will be operated has been begun 
at Framingham. 


MASSACHUSETTS STREET RAILWAYS TO 
UnITE—Mr. William M. Olin has presented 
a petition to the Secretary of State desiring 
legislation to permit the Grafton & Upton 
Railroad Company, the Upton Street Rail- 
way Company, the Milford & Uxbridge Street 
Railway Company, and the Milford, Hollis- 
ton & Framingham Street Railway, to con- 
tract these railways into one system. The 
authority for these corporations to lease or 
sell their franchises and property to any one 
of them is also sought. 


LARGE ADDITIONS TO PLANT—It is said that 
the General Electric Company will shortly 
erect three new buildings at its plant in 
Schenectady, N. Y. These buildings include 
a three-story brick building 310 feet by 66 
feet. to be used for the manufacture of 
smaller pieces of electrical apparatus, an 
addition to the iron foundry 20 feet by 100 feet, 
and a third story to be added to the pattern 
storage building, making practically a new 
building of it. Contracts for other new 
buildings have been let recently by this com- 
pany. 

COMMERCIAL PACIFIC CABLE COMPANY—MYI. 
John W. Mackay, who is the president of the 
Commercial Cable Company, which was or- 
ganized a short time ago, is said to have 
stated that San Francisco would be the ter- 
minus for the cable in the United States, 
the company considering that the saving in 
distance if the terminus were in southern 
California would be more than counter- 
balanced by the tolls overland to San Fran- 
cisco; also that the work of laying the sec- 
tion of the cable from California to Honolulu 
would be started as soon as the cable could 
be made ready. 

TELEPHONE EXTENSION IN THE MIDDLE 
WersTt—The first meeting of the directors of 
the Interstate Independent Telephone and 
Telegraph Company, which was recently 
organized in New Jersey, has been held in 
Joliet, Ill. This company is capitalized at 
$3,000,000. It has decided to purchase a num- 
ber of independent telephone systems be- 
sides those which it already owns in Illinois 
and Iowa. The following officers of the com- 
pany were elected: Senator Henry H. Evans, 
Aurora. Ill., president; Frank Tracey, Spring- 
field, Ohio, vice-president; Edward R. Conk- 
lin, Joliet, Ill., general manager, and A. B. 
Conklin, Aurora, Ill., treasurer. 


New CHINESE ELEcTRICAL BookK—What is 
said to be the first book on electricity in the 
Chinese language is being translated in St. 
Paul, Minn., by Mr. Gong Hee, who is in St. 
Paul with Mr. Long Ka Tien, the American 
head of the Chinese Empire Reform Asso- 
ciation. Mr. Gong Hee is a graduate of the 
electrical department of a Portland technical 
school, and is a practical electrician. His 
book is to be a complete treatise in simple 
electricity and electrical application. It is 
a translation of parts of a number of Amer- 
ican text-books, with a large amount of ex- 
planatory matter made necessary by the diffi- 
culty in translating electrical terms into a 
language which knows nothing of them. 


ELECTRIC TRACTION AT THE GRAND CENTRAL 
SraTion, New YorK—It has been announced 
that the managements of the railways termi- 
nating at the Grand Central Station, New York 
city, are making preparations for the instal- 
lation of an electric traction system in the 
terminal section, including the yards and 
tunnels under Fourth avenue. Mr. Bion J. 
Arnold, formerly of Chicago, an engineer of 
great ability, has been appointed electrical 
engineer for the New York Central Rail- 
road, and under his supervision a series of 
tests has peen carried on lately at Schenec- 
tady to secure data of acceleration, draw-bar 
pull, etc., with electric and steam locomotives 
for use as bases of calculation and design. 
No full details of the proposed installation 
have yet been made public. 
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ELECTRIC RAILWAYS 


BRISTOL, TENN.—The construction of an 
electric railway between Bristol and Rogers- 
ville is being agitated. 


HORNELLSVILLE, N. Y.—The building of an 
electric railroad from Hornellsville to Ham- 
mondsport is being discussed. 


JACKSON, MicH.—The Main street line of 
the Jackson & Suburban Traction Company 
is being relaid with heavier rails. 


BELTON, Tex.—Mr. H. M. Carter, of Dallas, 
Tex., has been granted a franchise for an 
electric railway from Belton to Temple. 


Fort WortH, TEx.—Mr. George West has 
been appointed receiver of the Glenwood & 
Polytechnic Street Railway Line by District 
Judge Smith. 


CULPEPER, Va.—lIt is said that an electric 
railway will soon be built to connect Cul- 
peper with Fredericksburg. The survey has 
already been completed. 


MILLBURY, Mass.—A new power station 
at an expense of about $100,000 has been com- 
pleted by the Worcester & B:ackstone Val- 
ley Street Railway Company. 


Lima, OHIo—Tue capital stock of the 
Western Ohio Railway Company has been 
increased from $1,000,000 to $3,000,000, in 
order to build several new lines. 


Avoca, N. Y.—Those interested in the elec- 
tric railroad to be built between Elmira 
and Rochester have been laying out the 
line and securing the right of way. 


Utica, N. Y.—Ground has been broken by 
the Utica & Mohawk Valley Railroad Com- 
pany between Stanwix and Oriskany, for 
the purpose of erecting a power-house. 


MUNCIE, INp.—Mr. Hendrick Leach, who 
represents the Chase Construction Company, 
of Detroit, has begun the work of building 
the Muncie, Hartford City & Fort Wayne 
Electric Railway. 


MARTINSVILLE, IND.—The city council has 
passed an ordinance granting a franchise 
to the Indianapolis & Martinsville Rapid 
Transit Company, which gives the company 
permission to enter the city. 


KITTANNING. Pa.—Mr. H. B. Schall is se- 
curing the right of way for a trolley line 
from Kittanning to Rural Vauey. Mr. 
Schall is said to be acting under the di- 
rection of Pittsburgh capitalists. 


Des MoINeEs, Towa—Extensive improve- 
ments have been made recently by the Des 
Moines City Railway Company. Its elec- 
trical power equipment has been increased, 
its lines extended and a new construction 
and repair shop has just been completed. 


Houston, Trex.—Mr. Owen D. Young, of 
Boston, who purchased the street railway in 
Houston a short time ago, has conveyed it 
to the Houston Electric Company, a cor- 
poration which was recently organized for 
the purpose of acquiring ana operating the 
property. 


TRENTON, N. J.—Articles of incorporation 
have been filed with the Secretary of State 
by the New Jersey & Pennsylvania Traction 
Company. This company has been organized 
to construct a street railway in Trenton to 
carry passengers for a three-cent fare. It is 
capitalized at $1,000,000. 


MT. VERNON, N. Y.—The franchises of the 
North Mt. Vernon Railway Company have 
been sold at foreclosure sale, and the Inter- 
urban Street Railway Company, of Mt. Ver- 
non, has been incorporated with the Secre- 
tary of State as a result of nis sale. The 
capital stock of this company is $500,000, 
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ELECTRIC LIGHTING 


HAMDEN, OHIO—A new electric light plant 
is to be constructed. 


HINCKLEY, ILL.—An electric light plant is 
being installed in Hinckley. 


CasTILe, N. Y.—The Castile Electric Light 
and Power Company has been incorporated. 


GRAND Rapips, Micu.—A new electric light 
plant is being installed by the Grand Rapids 
Brewing Company. 


FRANKFORT, Ky.—Mr. C. P. Chenault has 
purchased an electric light and heating 
franchise from the city. 


CALUMET, MicH.—The construction of a 
municipal electric lighting plant is being 
considered by the city council. 


LUDINGTON, Micu.—The work of installing 
a wireless telegraph system between Luding- 
ton and Manistee has been begun. 


Morris Run, Pa.—The work of construct- 
ing the new electric light plant is being 
pushed rapidly by Electrician Goble. 


MANCHESTER, N. H.—The water-power 
plant belonging to Mr. N. G. English has been 
sold to the Lisbon Light and Power Com- 
pany. 


STOUGHTON, Mass.—The Stoughton Rub- 
ber Company will secure power and light 
from the Stoughton Gas and Electric Com- 
pany. 


PITTSBURGH, Pa.—A new electric light 
plant is being installed at the Ninth street 
plant of tae American Steel and Wire Com- 
pany. 


PoTrsvILLE, Pa.—The Philadelphia-Read- 
ing Coal and Iron Company is constructing 
a large electric power and light plant at its 
works. 


CASHTON, W1s.—A contract has been made 
with the Cashton Milling Company to fur- 
nish electric light and water power to the 
municipality. 


SUFFIELD, Ct.—The Suffield Trolley Com- 
pany has taken possession of the electric 
light plant, the purchase of which was made 
some time ago. 


DELRAY, Micu.—An electric hght franchise 
which is wanted by Messrs. Green & Barnes, 
of the Solway Process Company, is being 
considered by the Delray council. 


FRANKLINVILLE, N. Y.—The Citizens’ Elec- 
tric Light Company has been formed, and 
arrangements for starting the plant will 
soon be made by the stockholders. 


INDIANAPOLIS, IND.—The Commercial Elec- 
tric Light and Power Company has applied 
for a franchise to furnish light and power 
in the wholesale districts of the city. 


TuscuMBia, FLA.—A contract has recently 
been made by the city council with eastern 
capitalists to build a waterworks system, 
electric light plant and street railway. 


Detroit, Micn.—The Grand Rapids Light 
and Power Company has been absorbed by 
the Edison Electric Light Company, of which 
state-Treasurer D. McCoy is the president. 


LITTLE FaLLs, Me.—The streets of Little 
Falis are being surveyed by the Mallison 
Falls Electric Power Company for the pur- 
pose of installing electric lights and fur- 
nishing electric power. 


SEATTLE, WasH.—The construction of a 
city electric lighting plant is being agitated. 
The plan is to construct a plant on the 
Cedar River and use the water power for 
generating electricity. 


MoBILE, AvLA—A meeting of the stock- 
holders of the Electric Lighting Company, 
of Mobile, has been held and the president 
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of the company authorized to increase the 
capital stock to $300,000. 


San BERNARDINO, Cat.—The Mentone 
Power Company has been organized. The 
company has secured a franchise for erect- 
ing the poles and stringing the wires in the 
roads of San Bernardino County. 


CoLuMBUS, OHIO—It is said that arrange- 
ments are now going on which may lead to 
the transfer of the majority of the stock of 
the Columbus Electric Light and Power Com- 
pany to the Mandlemaun-Pomeroy Syndicate. 


OAKLAND, Cau.—The Suburban Electric 
Light and Power Company has obtained a 
franchise permitting it to erect and main- 


tain pole lines and supply power and light 


along the county roads outside the incor- 
porated cities for a period of fifteen years. 


NortH ApAMs, Mass.—The contract for an 
electric power and lighting plant for the 
city of North Adams has been awarded to 
Mr. E. I. Van Doren, of the Kk. G. Bernard 
Company, by the North Adams Gas Com- 
pany. 


ONEIDA, N. Y.—The electric light plant of 
the Oneida Light and Power Company has 
been sold to the Madison County Gas and 
Electric Company. The new company by the 
terms of the contract held wy the Oneida 
Light and Power Company will now light the 
streets. 


New Haven, Ct.—The United Illuminating 
Company, which controls the New Haven 
electric light plant, has purchased addi- 
tional land in the rear of its plant. It is 
said that the plant will be enlarged and ex- 
tended to furnish additional facilities for 
supplying light and power. 


TAUNTON, Mass.—Manager Coleman re- 
ceived orders from the city council a short 
time ago to make a report on the needs of 
the municipal electric lighting plant. This 
report has been almost completed. He has 
laid out plans for a new building together 
with the machinery necessary for a well 
equipped economical plant sufficient to sup- 
ply the demands made upon it. 


TELEPHONE AND TELEGRAPH 


LINCOLN, NEB.—A telephone line to extend 
from Lincoln to Garfield is being built. 


JANESVILLE, W1s.—The local telephone 
company has decided to extend its lines 
into the country. 


Banoor, Mr.—The lines of the Union Tele- 


phone Company are being extended to South 
Hope and East Union. 


GOWANDA, N. Y.—A new telephone line to 
connect Silver Creek and Springville is be- 
ing laid out by surveyors. 


PEORIA, ILL.—An independent telephone 
system is being constructed by the Celestial 
Mutual Telephone Company. 


SHARON, N. Y.—The lines of the Sharon 
Telephone Company are to be extended to 
Sharon Mountain and Ellsworth. 


HELENA, Mont.—The telephone line be- 
tween Helena and Billings has been com- 
pleted and active service begun. 


NEWCASTLE, INn.—The trunk line of the 
Central Union Telephone Company to Louis- 
ville has been nearly completed. 


DENVER, CoLt.—The construction and oper- 
ation of an independent telephone system 


are being agitated by Mr. William C. Robin- 
s0n. 


TAMPA, Fia.—The work of constructing 
a long-distance telephone line between Pal- 
metto, Plant City and Tampa is being pushed 
rapidly. 

WASHINGTONVILLE, N. Y.—A_ telephone 
line is soon to be built from Washington- 


ville to Lincolndale by the Highland Tele- 
phone Company. 
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UPPER SANDUSKY, OnIO—A $1,000,000 mort- 
gage has been filed by the United States 
Telephone Company in favor of the Cleve- 
land Trust Company. 


NEWBURGH, IND.—A telephone exchange is 
now being constructed and will soon be in 
operation. The system is being built by 
the Cumberland Telephone Company. 


CHAGRIN FALLs, OHIO—The Bell Telephone 
Company has received the right to use the 
rear streets and alleys for its telephone 
lines, or else put them under ground. 


New OrveEaAns, La.—Mr. L. H. Lancaster, 
who represents the American Telephone 
Company, has been looking over the ground 
preparatory to establishing an exchange. 


MIDDLEBURG, FLa.—The construction of a 
telephone line to connect with the Jackson- 
ville Long-Distance Telephone Company is 
being agitated by the people of Middleburg. 


JOHNSTOWN, Pa.—The new building of the 
Johnstown Telephone Company for its ex- 
change has now been completed. It is a fine 
structure and contains a modern equipment. 


TorEKA, KaNn.—Plans are being made by 
the Independent Telephone Company to con- 
struct a line from Topeka to Meriden. This 
will open up connections reaching from 
Atchison to Meriden. 


Birp ISLAND, MINN.—A telephone line from 
Bird Island to Lake Lillian is being built 
by the Kandiyohi County Telephone Com- 
pany, where it will connect with a line to 
Willmar. 


AURORA, ILL.—The headquarters of the 
Conklin Construction Company, which has 
received the contract for the work of the 
Interstate Telephone Company, have been 
established in Aurora. 


NASHVILLE, TENN.—The city council is 
considering the application for a franchise 
of the Tennessee Telephone and Telegraph 
Company. This company proposes to estab- 
lish and operate a telephone exchange. 


Jersey Crry, N. J.—A force of engineers 
is making observations for a trunk line 
for the Interstate Telephone Company be- 
tween Jersey City and Philadelphia. The 
purpose of the engineers is to secure a route 
following the lines of the Pennsylvania Rail- 
road as nearly as possible. 


BUTTE, Mont.—A corporation known as 
the Power Company has been granted a 
franchise to erect poles and string wires on 
the public highways of Silver Bow County 
for the transmission of electric power. It 
is intended to construct three lines of poles, 
one for a telephone system and two for 
power service. 


Dover, De..—President Harry Richard- 
son, of the Diamond State Telephone Com- 
pany, has organized the Maryland & Dela- 
ware Telephone Company, to take up and 
improve the system which was recently pur- 
chased from the Salisbury Telephone Com- 
pany. This company, it is said, will con- 
trol the Salisbury Telephone Company, the 
Crisfield Company and the Snow Hill Com- 
pany. 


Kansas City, Mo.—The annual meeting of the 
Missouri & Kansas Telephone Company will be 
held in Kansas City, Mo.. on January 22, 1902, 
at which time a board of nine directors 
will be elected and a vote cast upon the 
proposition to increase the capital stock 
of the telephone company from $2,500,000 
to $5,000,000. The present officers of the 
company are: John R. Mulvane, president; 


N. R. Ferguson, secretary and treasurer, 
and Alonza Burt, general manager. The 
directors are: J. S. Chick, Alonzo Burt, 


Frederick P. Fish, N. R. Ferguson, A. G 
Fuller, J. R. Mulvane, S. A. Walker, E. 
Wilder and C. E. Yost. On October 31 of 
tnis year the company had 18,500 telephone 
subscribers, with total stocks and bonds 
outstanding of $2,838,500. 
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ELECTRICAL SECURITIES 


During the past week the market has re- 
mained practically stationary and little has 
been done. There has been some movements 
in the securities of the copper industry, but 


-no movement of importance has been 


chronicled in any other direction of specu- 
lative activity. The week was shortened by 
the Thanksgiving holiday, and many in- 
vestors have had more reason for genuine 
thanksgiving this year than they have en- 
joyed in the recent past. 

Securities of the United States Steel Cor- 
poration have shown considerable strength, 
and reports from the various subordinate 
companies have indicated excellent earnings 
and a very healthy condition of the market 
for iron and steel manufactures and wire. 
The electrical stocks have held their own, 
as may be seen by the quotations given be- 
low. Taken altogether, the week has been 
one unmarked by any particular movement, 
and the excellent prices obtained for all 
stocks and securities are an indication of 
the good condition in which the country at 
large finds itself at the beginning of the 
winter season. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 30. 


New York: Closing. 
Brooklyn R. T......... ccc ccc ceves 64 
Cony Gas. isi ican Sees fee een 219% 
Gen. Fle ses 9ebe ad ganeee ees 27614 
Man: Bleed Oe Awe eed 138% 
Met. St. (“RY hats heree aed ees 165% 
Kings Co. Elec............e0.eeee 188 
N. Y. & N. J. Tel. Co........- 2200s 166 
Telep., Tel. & Cbl. Co............. 61% 


General Electric was very strong. It 
made a net increase of 1414 per share, clos- 
ing the week at 27614. It reached 281. 
There is understood to be about an equal di- 
vision of the directors whether to declare a 
large stock dividend reimbursing for the 
scaling down of a few years ago, or to con- 
tinue to accumulate a surplus. 

There was considerable activity on the 
curb in Consolidated Refrigerating (which 
includes Axle Car Lighting) and New York 
Electric Vehicle Transportation. Both stocks 
scored advances, and further favorable de- 
velopments are looked for. 


Boston, November 30: Closing. 
Am. Telep. & Tel..............-. 161 
Erie Tel .cccudalcwie ee 3 nea Se eee 21% 
New Eng. Teli sss esd thence eens 133 
Mass. Elec. pf..........ccccceeeee 94 
Westing. Mfg. pf................ 78% 
Edison Elec........snesesseseess 240 


Directors of the Massachusetts Blectric 
Companies have declared a regular semi- 
annual dividend of $2, payable January 1, to 
stockholders of record December 10. The 
books will not be closed. 


Philadelphia, November 30: Closing. 
Elec. Co. of America.............. 6% 
Philadelphia Blec................ 4% 
Union Traction.............0cc eens 32% 
United G. I. Cow... wc ccc ee eee 117% 
Elec. Stor. Bat. c..........c ee eee 64 
Elec. Stor. Bat. pf..............-:. 64 


An unofficial estimate of the Electric Com- 
pany of America net earnings, made in offi- 
cial sources, for the year ending next De- 
cember 31, 1901, places the amount at 
$290,000. 


Chicago, November 30: Closing. 
Central Union Tel............... 40 
Chicago Edison Light............ 158 
Chicago Telep............0ceeccce 250 
National Carbon.................. 20 
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National Carbon pf............... 83 
Un: by: nee oe 10% 
Um- Trat Plea secant eka w aes 47 
Metropolitan EBl......,essssssss.s 91 


NEW INCORPORATIONS 


Paris, TEx.—Paris Light and Power Com- 
pany. Increased its capital stock from 
$60,000 to $120,000. 


MONTICELLO, ILL. — Monticello Electric 
Light Company. Capital stock increased 
from $10,000 to $20,000. 


New York, N. Y.—Century Light and Pow- 
er Company. $150,000. Directors: C. B. 
Hobbs, J. D. Fearhake and others. 


YOUNGSTOWN, OHIo—Banner Electric Com- 
pany of West Virginia. $35,000. Mr. J. E. 
Lippwitt, of Alexandria, is president. 


La Crosse, W1s.—La Crosse Gas and Elec- 
tric Company. $60,000. Incorporators: W. 
W. Cargill, George MacMillan and others. 


PATERSON, N. J.—Paterson & State Line 
Traction Company. $100,00v. Incorpora- 
tors: Preston Stevenson, Frank Frost and 
others. 


SALISBURY, Mp.—The Maryland & Dela- 
ware Telegraph and Telephone Company of 
Wicomico County. $100,000. Directors: 
John W. Smith, W. B. Miller and others. 


Troy, N. Y.—Adirondack Electric Com- 
pany. $100,000. To furnish light, heat and 
power for the village of Lake Placid. Di- 
rectors: A. W. Boynton, H. S. Isham and 


others. 


CoLUMBUS, OHIO—The Mt. Vernon, Mt. 
Gilead & Western Railroad. $10,000. To 
construct and operate an electric railway. 
Incorporators: John W. Barry, C. D. Smiley 
and others. 


Ponce, Ner.—Sioux City & Black Hills 
Telephone Company. $100,000. To build a 
toll line from Sioux City to the Black Hills, 
520 miles. Mr. J. J. Mirathy is president of 
the company. 


MILLINOCKET, Me.—Millinocket Light Com- 
pany. $20,000. To operate gas and electric 
plants in the town of Millinocket. Mr. A. 


- Ledyard Smith, of Madison, Me., is president 


of the company. 


torT SMITH, ARK.—Fort Smith Rapid 
Transit Company. $2,000,000. To construct 
and operate an interurban road in Sebastian 
County. Mr. 1. L. Cannon is president of 
the new company. 


MASSENA, N. Y.—Massena & Raymondville 
Electric Railroad Company. $80,000. To 
operate an electric road from Massena to 
Raymondville. Directors: H. H. Warren, 
W. J. Patch and others. 


DENVER, Co_t.—The Henry Electric Equip- 
ment Company. $1,000,000. To manufacture 
a new machine for lighting and heating 
railway trains. Incorporators: D. C. Henry, 
C. T. Elliott and others. 


DuLuTH, MInn.—Duluth Electric Com- 
pany. $100,000. To convert water power 
into heat, light and power, and to carry on 
all business necessary for its production and 
distribution. Incorporators: A. W. Hartman, 
R. B. Knox and others. 


ALBANY, N. Y.—Mohawk & Hudson Tele- 
graph Company. $50,000. To operate a tele- 
graph line between Schenectady and Sara- 
toga with branch lines to New York city 
and throughout the state. Directors: J. H. 
Stock, William Sells and others. 


MADISON, W1s.—Milwaukee Western Con- 
solidated Electric Railway Company. $100,- 
000. To purchase, acquire or build electric 
railway lines in the state of Wisconsin, and 
to carry passengers, express, mail and 
freight. Incorporators: L. G. Brown, H. E. 
Haskins and others. 
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PERSONAL MENTION 


CoLONEL JOHN N. PARTRIDGE, State Super- 
intendent of Public Works, and for many 
years president of the De Kalb Avenue Street 
Railway Company, of Brooklyn, N. Y., has 
accepted the police commissionership of New 
York city tendered him by Hon. Seth Low, 
mayor-elect. Colonel Partridge will assume 
office on January 1, 1902, and will bring to 
this highly important position experience, 
ability, discretion and unquestioned in- 
tegrity. 

Mr. B. E. FRANKLIN Hart, Je., M. E., for- 
merly with the Wheeler Condenser and Engi- 
neering Company, has joined forces with 
Mr. Edwin Burhorn, M. E., lately of the 
firm of Burhorn & Granger, of New York, 
and Mr. Barton H. Coffey, M. E., formerly 
with the International Contracting Com- 
pany. The offices of the new firm will be 
located at 62 Wall street and its operations 
will be in the engineering and contracting 


line. 

Mr. Morris W. Mean has been reappointed 
as chief of the electrical bureau of Pitts- 
burgh, Pa. Mr. Mead held this office for 
many years until quite recently when a 
revolutionary movement in municipal poli- 
tics overthrew the city administration and 
removed him from his incumbency. For 
some weeks there has been an interregnum 
in the bureau, no one competent to take the 
place having been found. By another turn 
in the wheel of political affairs, however, Mr. 
Mead finds himself reinstated. His official 
record has been marked by a most successful 
administration of his office and the display of 
marked ability. His numerous friends will 
be pleased to learn that his removal was 


only temporary. 


| LEGAL NOTES | 


LIABILITY OF COMPANY SUPPLYING ELEC- 
TRICITY—A new question as to the liability 
of any company supplying electricity to the 
wires of a street railroad company is de- 
cided in Thomas vs. Maysville Gas Co. (Ky.) 
53 L. R. A. 147, which holds that the com- 
pany supplying the electricity, as well as the 
street railway company, is charged with the 
duty to see that the wires are properly in- 
sulated and liable for failure to do so. 

INJURIES RECEIVED IN RESISTING EJECTION 
FROM A STREET Car—Recovery for injuries 
received by a passenger in resisting forcible 
ejection from a street car for refusing to 
pay fare or leave the car is denied, in Kiley 
vs. Chicago City R. Co. (Ill.) 52 L. R. A. 626, 
although he tenders a transfer from another 
line, which should be valid, but is not, be- 
cause of a mistake of the conductor from 
whom it was received, where no more force 
is used than is reasonably necessary to ef- 
fect the expulsion. 


RAILWAY COMPANY CAN NOT CONDEMN 
LAND OUTSIDE ITs TERRITORY—An attempt 
by a street railway company to take land 
for a power-house and coal pockets in a city 
five miles from its lines, in which it has no 
authority to run cars, is held, in Re Con- 
demnation of Land By Rhode Island Subur- 
ban Railway Company (R. I.) 52 L. R. A. 
879, to be for its private benefit, and not 
for public use, and is therefore not 
within statutory permission to take, by emi- 
nent domain, land necessary for its use. 


RIGHTS OF A PASSENGER ON A RUNNING 
Boarp—The right of a passenger on the 
running board of a street car to recover for 
injuries caused by coming in contact with 
a pillar near the track in attempting to pass 
around the conductor, who was also on the 
board, in obedience to the conductor's di- 
rection to come forward and get a seat, is 
denied, in Third Ave. R. Co. vs. Barton 
(C. C. A. 2d C.) 52 L. R. A. 471, unless 
under all the circumstances he acted as a 
man of ordinary prudence would have done. 
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INDUSTRIAL ITEMS 


THe CENTRAL ELECTRIC Company, of Chi- 
cago, is calling attention to the I. X. L., 
weather-proof, slow-burning and slow-burn- 
ing weather-proof wire. This high-grade 
wire is meeting with a popular reception. 


THE GouLp StToraGeE BATTERY COMPANY 
has just opened a branch office in Boston 
and arrangements are now being made for 
additional offices in Chicago and St. Louis, 
where the Gould Coupler Company has 
offices. 


THE New York & Ono Company, of War- 
ren, Ohio, is distributing a very neat book- 
let which sets forth the merits of the Pack- 
ard lamp and also the Packard transformer. 
This booklet is entitled “Light Reading,” 
and should be of interest to electrical peo- 
ple. 


THE ELECTRIC APPLIANCE Company, Chi- 
cago, sales agent for Gutmann wattmeters, 
manufactured by the Sangamo Electric Com- 
pany, is jubilant over the fact that although 
the factory was doubled within the past six 
months, the orders it is sending in are forc- 
ing it again to double its facilities. 


THE LEHIGH VALLEY RarLroaD is sending 
out through its general passenger depart- 
ment an interesting and well-illustrated 
pamphlet devoted to winter tours. This 
railroad has recently completed the equip- 
ment of its main line between Jersey City 
and Buffalo with the Hall automatic electric 
signals. 


THE Stow MANUFACTURING COMPANY, 
of Binghamton, N. Y., has just issued its 
catalogue No. 9, a very handsome book of 
seventy-four pages, describing the flexible 
shafts and multiple-speed electric motors 
made by the company. The catalogue also 
describes a number of tools and other 
auxiliaries made by the Stow company. 


THE MORRIS ELECTRIC Company, of New 
York, has received a contract for the fur- 
nishing of general stock supplies for the 
next six months from the Compania 
Limitada de Tramvias Electricos de Mexico, 
of Mexico: and also a contract for general 
electrical supplies from the Demerara Elec- 
tric Company, of Georgetown, British 
Guiana. 


Mr. BEECHER Oopen, formerly at the head 
of the Literary Bureau of the International 
Correspondence Schools, of Scranton, Pa., 
has taken charge of similar work for Heinz 
& Company, the well-known manufacturers, 
of Pittsburgh. He publishes an interesting 
monthly entitled “Pickles,” which is issued 
in the interest of the employés and friends 
of Heinz & Company. 


Mr. CHARLES E. FARRINGTON, general man- 
ager of the Massachusetts Chemical Com- 
pany, spent several days in New York last 
week buying machinery for the extension 
to his company’s plant. He states that his 
company is equipping its factories to manu- 
facture every variety of insulation used by 
the electrical interests and that in addition 
to standard work it is manufacturing many 
specialties to suit the wants of individual 
manufacturers. 


THE WESTERN ELECTRICAL SUPPLY ComM- 
PANY, of St. Louis, reports that its demand 
for line and construction material has been 
heavier this fall than at any previous time 
in its business; and states that it is carry- 
ing a very large stock of this material, and 
is prepared to ship promptly any of the 
many appliances necessary to fix up lines 
for the heavy winter strain on them. A 
very complete catalogue covering these sup- 
plies is issued by the company. 


THE AMERICAN TOLL TELEPHONE COMPANY, 
43 to 47 Sheriff street, Cleveland, Ohio, is 
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the manufacturer of high-grade automatic 
pay stations. This company’s machines have 
met with much success and are sent on 
thirty days’ trial if requested. They are sup- 
plied in all sizes and run from single coin 
to several denominations of our coins. The 
company also manufactures a call register 
designed to keep a record of outgoing calls, 
which can be attached to any telephone. 


THe Brisrot Company, of Waterbury, Ct., 
has issued circular No. 5, in which its re- 
cording pressure and vacuum gauges are de- 
scribed. These gauges give a continuous 
record day and night of steam, water, gas. 
oil or air pressure. They are adapted to all 
ranges of pressure. Users of steam for any 
purpose should find these instruments of 
great value as they show at a glance whether 
the boiler has received the attention upon 
which depends largely its safety and 
economy. 


THe STANDARD TELEPHONE AND ELECTRIC 
CoMPANY, of Madison, Wis., is now settled 
in its new factory, entirely rebuilt since the 
recent fire. In the new buildings, which are 
of nearly twice the capacity of the former 
shops, departments have been rearranged in 
such a way as to enable a volume of busi- 
ness more than double that formerly done 
to be handled. The company is about to 
put upon the market multiple and central- 
energy apparatus and already has advance 
orders for a number of exchanges. 


THE STANLEY ELECTRIC MANUFACTURING 
CoMPANY—The great transmission com- 
panies of California utilize almost exclu- 
sively S. K. C. apparatus for the production 
of the tremendous voltages and transmission 
of enormous power over very great dis- 
tances. The S. K. C. system is manu- 
factured by the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., and re- 
ceived at the Pan-American Exposition the 
highest possible award, a gold medal, for 
high-tension alternating-current apparatus. 


THE MONTAUK FIRE DETECTING WIRE Com- 
PANY, Of which Mr. John D. Gould, 100 
Broadway, New York, is president. has re- 
ceived a very flattering notice in the official 
report of the committee on exhibits of the 
Pennsylvania State Firemen’s Convention, 
held October 2, 1901. The report concludes: 
“This exhibit deserves your careful con- 
sideration. The wire does not reduce the fire 
hazard. but it does absolutely give a warn- 
ing quicker than anv other known agency 
and is a valuable adjunct to protection of 


life and property. It deserves our hearty 
endorsement.” 


THe ELECTRIC STORAGE BATTERY COMPANY, 
of Philadelphia, has installed 158 batteries 
of chloride accumulators in street railway 
service, for the purposes of regulation, car- 
rying the peak during heavy traffic and for 
use in emergencies. These batteries, repre- 
senting over 103,000 kilowatt-hours of out- 
put. are installed in power-houses, sub- 
stations and rotary transformer stations, 
and cover every application of storage bat- 
teries to street railway service. Among 
recent installations are those for the De- 
troit United Railway. consisting of 250 cells 
of type 53-G; the Chicago City Railway, 250 
cells of 39-G: the Southern Ohio Traction 
Company, 290 cells of 11-F, and the Fair- 


mount & Clarksburg Railroad, 250 cells of 
11-E. 


THE Brown Hoisting MACHINERY Com- 
PANY, Incorporated, of Cleveland, Ohio, has 
forwarded to the ELECTRICAL Rrview, 
through its New York manager. Mr. W. A. 
Stadelman, a copy of a pamphlet entitled 
“Brownhoist” Locomotive Coaling Stations. 
This beautifully gotten-up pamphlet de- 
scribes new methods of coaling locomotives 
original with this company and presents il- 
lustrations of a plant designed and built by 
it and now in operation. The economy of 
operation and compactness of equipment, as 
well as the distinct novelty of ideas and de- 
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sign embodied in the “Brownhoist” system 
of coaling locomotives, present many ad- 
mirable features of marked improvement. 
The pamphlet should be in the hands of 
every one interested, and is in itself a very 
artistic pubuication. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
Boston, Mass., is offering an unusual op- 
portunity to ambitious mechanics who de- 
sire to enroll in its correspondence schools 
to get a handsome and valuable set of books. 
For the purpose of showing the scope and 
high standard of the American School of 
Correspondence, the trustees have voted to 
apportion a limited number of sets of their 
special holiday edition of the “Reference 
Library of Engineering Practice” to be 
awarded to properly recommended students 
enrolling for full engineering courses during 
the month of December. This library con- 
sists of the most important instruction 
papers in its electrical, stationary, locomo- 
tive, marine and mechanical engineering - 
courses. It is in five quarto volumes, hand- 
somely bound in half morocco, and contains 
2,842 pages, and 1,975 illustrations, consist- 
ing of original drawings, sketches, sections, 
details, etc., illustrating every detail of the 
subjects treated. It is thoroughly indexed, 
and is a unique and extremely valuable ad- 
dition to every progressive man’s library. 
A handsome large handbook, describing 
methods of instruction and the library in 


detail, will be sent to any one upon appli- 
cation. 


THE CROCKER-WHEELER Company, of Am- 
pere, N. J., is being pushed to its utmost to 
keep up with the large number of orders it 
is daily receiving and has on hand. It is 
constantly adding to the number of factory 
hands, and has for some months been work- 
ing a regular night shift. Among the ship- 
ments made during the last month are two 
520-kilowatt generators for the American 
Smelting and Refining Company, Perth 
Amboy, N. J.; three 400-kilowatt generators 
and one 100-kilowatt generator for the Al- 
sen Cement Plant, West Camp, N. Y.; one 
400-kilowatt generator for the Christensen 
Engineering Company, Milwaukee, Wis.; one 
300-kilowatt generator for the Balbach 
Smelting and Refining Company, Newark 
N. J.; three 200-kilowatt generators for the 
Stetson & Company’s new power plant. 
Philadelphia; one 375-kilowatt generator 
for the Anglo-American Provision Com- 
pany. Chicago; one 400-kilowatt and one 
75-kilowatt generators for the Lake Shore & 
Michigan Southern Railroad; one 200-kilo- 
watt generator for the Vandergrift Construc- 
tion Company for railroad work; one 200- 
kilowatt generator for the Crucible Steel 
Company, of Blair, Pa.: one 150-kilowatt 
generator for the Latrobe Steel Company; 
one 200-kilowatt generator for the Otis 
Elevator Company and one 100-kilowatt gen- 
erator for the United States Tube Company. 
It has also completed the entire shipment 
of a 45-kilowatt direct-connected generator 
and fifty or sixty motors for the government 
printing office in Manila, Philippine Islands. 
Among the orders recently received are 
noted the following: two 300-kilowatt gen 
erators for the Singer Manufacturing Com 
pany, South Bend, Ind.; two 200-kilowatt 
belted generators for Sayre & Fisher, Sayre- 
ville, N. J.; one 60 and one 30-kilowatt gen- 
erator for the Orange Brewing Company, 
with various motors ranging from 35 to 2 
horse-power in capacity: four 140-kilowatt 
generators for the Fort Hill Chemical Com- 
pany, Rumford Falls, Me.; two 75-kilowatt 
generators for Henry Lang & Company, 
Newark, N. J.: one 90-kilowatt generator 
for the United States Electric Lighting 
Company, Washington, D. C. A shipment 
of 13 motor-dynamos for the Western 
Union Company’s plant, Milwaukee, and the 
electrical equipment of the Skinner & 
Sethman Publishing Company’s plant, Den- 
ver, Col., consisting of a 40-kilowatt gen- 
erator and 28 motors, will also be made 
this month. 
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News comes from California of the com- 
pletion of a transmission line bringing 
power from waterfalls in the eastern por- 
tion of the state into Oakland and San 
Francisco, a distance of two hundred and 
twenty-two miles. This is the longest 
power transmission in the world and one 
of the most important. It is believed 
by those who are most familiar with the 
situation that electrical power trans- 
mission systems will have an immense in- 
fluence in determining the future of the 
Pacific coast states—an influence of the 
most beneficial character. The impor- 
tance of this feat of engineering is almost 
overshadowed by the certainty of vast 
good which must result from it. 


NEW YORK, SATURDAY, DECEMBER 14, 1901. 


THE TELEPHONE AS AN INDUSTRIAL 
FACTOR. 

Invention is full of romance. No man 
examining the first telephone could possi- 
bly have foreseen either the extent of the 
industry which has grown up as the result 
of the invention of this apparatus, or even 
dimly have conceived the industrial im- 
portance of the new means of communi- 
cation. The telephone is now but twenty- 
five years old and in its short lifctime it 
has made a new industry of gigantic pro- 
portions and has been a benefit to the en- 
tire community of such magnitude that it 
is not possible even now to comprehend 
fully the debt that we owe to the instru- 
ment and its inventors. 

When announcement was made of the 
invention of an electrical machine that 
would permit speech to be carried on at 
great distances over a wire, it was received 
at first with absolute incredulity. A little 
later the attitude of the public mind 
toward the telephone was that it was an 
exceedingly interesting thing but of lim- 
ited usefulness. No one can truly judge 
to-day how useful it has been or how much 
it has done, because it is hard to conceive 
of the condition of industry, society and 
commerce had the telephone not been in- 
vented and put in use when it was. 

Certain concrete facts, however, can be 
established in connection with it which 
show that as an industria] factor the tele- 
phone has been of almost supreme impor- 
tance. In the first place, the industry of 
telephone operation and manufacture has 
enlisted investment of enormous sums of 
capital upon which interest is earned and 
paid, and has given employment to hun- 
dreds of thousands of people in a remuner- 
ative and important industry. It has 
stimulated the manufacture of a large 
number of materials, such as wire, insu- 
lators, ete., and in this way has indirectly 
given employment to additional large sums 
of capital and additional thousands of 
operatives. More than these, however, the 
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use of the telephone by the general public 
has worked such marvelous transforma- 
tions in methods of business as to inaugu- 
rate practically a new era in the conduct 
of ordinary affairs. 

The only other thing with which the 
telephone can reasonably be compared is 
the inauguration of cheap postal rates, 
making communication between the citi- 
zens of different parts of the country easy 
and inexpensive. The stimulation of in- 
ternal and external commerce which was 
due to this innovation will probably never 
be realized to its fullest extent, since we 
have no conception of what conditions 
would be at present without these facili- 
ties. It is so with the telephone, but one 
or two points are self-evident. One is 
that a vast amount of the lifetime of the 
human race has been saved by the instan- 
taneous interchange of intelligence possi- 
ble through the agency of the telephone 
wire. If it were possible to imagine the 
business of a great city to-day to be de- 
prived of telephone facilities it is at once 
evident that an enormous number of mes- 
sengers would be required, and that all 
sorts of business would be shackled and 
circumscribed by the difficulty of com- 
munication. It is impossible to compute 
the general benefit that has resulted from 
the instantaneous and easy exchange of 
intelligence that the telephone has made 
possible. 

While the value of telephones in purely 
local affairs is enormous, the importance 
of the long-distance telephone is almost 
equally great. To take a simple case, 
many business transactions between New 
York and Philadelphia, for example, 
which formerly required personal visits 
consuming the whole of one man’s time 
for at least a day and costing a considera- 
ble sum for railway fare and expenses, may 
now be concluded almost instantaneously, 
without loss of time and at very reason- 
able rates, over the telephone. It is an en- 
couraging and interesting fact that the 
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variety of business thus transacted is in- 
creasing and that the volume of long-dis- 
tance traffic is augmenting at a great rate 
every year. The longer the distance, 
other things being equal, the more valu- 
able is the opportunity afforded by the 
telephone for immediate correspondence. 

Taking together all of the factors, it is 
perhaps truthful to-day that the telephone 
has been one of the most important single 
additions to the general equipment of the 
industrial world that has ever been made. 
On other pages of this issue will be found 
a description of the present status of the 
telephone industry in the United States. 
The figures there given are truly aston- 
ishing. More than two million telephone 
sets are in use, representing a total invest- 
ment comparable with any of the largest 
industries. And perhaps the most interest- 
ing phase of the present telephone situation 
is that the industry is evidently only at the 
beginning of an extended growth. What 
has been done in twenty-five years is suffi- 
ciently astonishing; what will be done in 
the next twenty-five years staggers the 
imagination. 


THE INSTITUTE. 

It has been proposed, under provisions 
of the new constitution of the American 
Institute of Electrical Engineers, to es- 
tablish in the various states what may per- 
haps be called auxiliary branches of the 
Institute, and thus afford the great advan- 
tages of membership in that important 
body to a large number of engineers who 
are not at present identified with it. Any 
movement in this direction should receive 
the most cordial and hearty cooperation on 
the part of all of the members and friends 
of this important society. The Institute 
is only at the beginning of its usefulness. 
What it has already done to benefit Ameri- 
can electrical engineering is only a small 
indication of its possibilities for good. 
It is unquestionably destined to become 
one of the most important engincering 
associations in the world, and more and 
more is taking on a quality of official 
authority which makes membership in it 


of great value. Any proposal to increase 
its membership, while at the same time 
carefully restricting membership to those 
fully worthy of it, is one that should be 
strongly encouraged. 
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MANUFACTURERS AND THE TRANS- 
PACIFIC CABLE. 


It has frequently been pointed out in 
these columns that there is almost no 
greater necessity for the general advance 
of American commerce, and especially for 
its extension into the eastern markets 
from the foothold lately obtained by our 
fleets and armies in the Philippine Islands 
than a cable across the Pacific Ocean. In- 
deed, the question does not admit of argu- 
ment, and the crying demand for such a 
cable will ensure its completion at the very 
earl.est practicable moment. While the 
installation of telegraph facilities of this 
character will be of immense advantage 
and be highly appreciated, still it is to be 
regretted that the American cable, touch- 
ing only at points under the control of the 
United States Government, will probably 
be built by foreign concerns and laid by 
them. 

The history of submarine cables, though 
brief, is exceedingly interesting. At the 
time the first transatlantic cables were 
laid the only manufacturers having expe- 
rience with such work were English. The 
first successful, working submarine cables 
were those laid by British concerns across 
the English Channel, connecting the Brit- 
ish Islands with the Continental telegraph 
system. ‘These were succeeded by cables 
across the North Sea giving more direct 
communication with German points, and, 
later, by cables laid in the Mediterranean 
Sea and undertaken as a strategic neces- 
sity by the British War Office and Ad- 
miralty. The transatlantic cable was nat- 
urally manufactured and laid under the 
supervision of the firms which had already 
acquired valuable experience in these di- 
rections. From that day to this the busi- 
ness of making long, deep-sea cables has 
mostly remained with the English con- 
cerns which were pioneers in the work, al- 
though of lste there has been some com- 
petition from French and German manu- 
facturers. 

On this side of the Atlantic there are 
several concerns amply equipped both with 
machinery and experience to construct a 
transpacific cable. One cable differs from 
another practically only in magnitude and 
methods of construction, and a concern 
that can satisfactorily construct and lay a 


cable a hundred miles long is entirely 
competent to undertake the construétion 
and placing of one eight thousand miles 
long, provided certain extraneous condi- 
tions which enter the problem can be 


_ satisfactorily met. Chief among these is 


the task of securing proper cable-laying 
steamships. There are not at nresent any 
cable-ships flying the American flag of 
capacity sufficient to undertake the laying 
of even the shortest length of the con- 
templated cable across the Pacific. It is 
chiefly to this lack that we must lay the 
blame for the contract for a transpacific 
cable going to foreign concerns. 

At the outbreak of the Spanish War the 
United States Government secured posses- 
sion of a large number of steamships for 
use as transports for troops :.nd animals, 
and among them acquired a number of 
very fine vessels of ten thousand tons bur- 
den and upward. The military necessity 
for the maintenance of these transports 
has largely disappeared with the subsi- 
dence of the insurrection in the Philippine 
Islands, and the government now finds on 
its hands a number of superb vessels of 
large size which could be altered into cable- 
ships sufficient and satisfactory for the 
purpose at comparatively trifling expense. 
Were two such ships to be provided it is a 
foregone conclusion that a number of 
American manufacturers would at once 
find themselves in a position to manufact- 
ure the cable and put it aboard the ships. 

This would mean the construction of 
water-side cable-making plants situated at 
such points that the ships could lie at 
wharves adjacent to the works and the 
cable be coiled into their tanks as it was 
manufactured. It is likely that such 
plants would be built on the Pacific coast 
to obviate the necessity of steaming around 
the American continent with the cable on 
board should it be built on the Atlantic 
scaboard. It seems almost a patriotic duty 
that the Congress just assembled should 
equip such ships. The expense is reck- 
oncd at about half a million dollars, which 
sum 1s totally insignificant in comparison 
with the good results that would come 
from the existence of these vessels, and 
it is to be hoped that some strong move- 
ment will be undertaken by American 
cable makers to present this matter to 
Congress in its true light, and to urge 
that some of the large transports may be 
altered over and fitted as cable-ships, thus 
permitting American cable makers a 
chance to construct the new cable. 
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THE FOURTH AVENUE TUNNEL. 

Information has been made public that 
the management of the New York Central 
Railroad Company has undertaken to 
study very fully the possibilities of electric 
traction for application to the terminal] at 
the Grand Central Station in New York 
city, and that Mr. Bion J. Arnold has been 
appointed electrical engineer for the com- 
pany to carry on the work. Already experi- 
mentg have been made at Schenectady with 
heavy trains drawn by steam and electric 
locomotives, a dynamometer car being 
used to record draw-bar pull, acceleration 
and other data necessary to the solution 
of the problem. 

It seems a foregone conclusion that the 
facts elicited by this series of studies will 
lead to the adoption of electric motive 
power for the terminal section of the roads 
centering at this important railway sta- 
tion, and it seems possible even to foresee 
to some degree the conclusions that must 
be reached from the engineering study of 
the problem. The terminal presents one 
of the most difficult situaticns which has 
yet been presented to electrical engineers. 
The station is of the dead-end variety, 
containing a number of parallel tracks and 
situated at vne end of a switchyard of 
great complexity, from which four tracks 
in tunnels lead away to the point where 
the several railroads entering the station 
branch off. The space for the switchyard 
is restricted by a number of conditions 
and is so small compared with the volume 
of traffic that is necessarily handled in it 
as to require the most careful planning 
in handling the business and the most 
elaborate precautions. It seems reason- 
ably certain that it will not be possible 
to use here a system requiring the in- 
stallation of two sets of feeding conduc- 
tors of different polarities. The com- 
plexity of the switchyard seems to indi- 
cate, if not absolutely to require, the in- 
stallation of a system using a single polar- 
ity for the supply system and a track re- 
turn. This being the case the choice is 
restricted to the direct-current system, or 
the less evident but nevertheless possible 
single-phase system. 

Concerning the former it may truth- 
fully be said that there are no problems of 
very great difficulty to solve. All that is 
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necessary to install a perfectly satisfactory 
system using direct current is to use the 
experience that has been accumulated in 
the direction of heavy traction and design 
locomotives which will certainly be suc- 


cessful from the start. The direct-current | 


system also possesses a very great advan- 
tage in that it will be possible to utilize 
well-known methods and standard appara- 
tus for the operation of suburban trains, 
and that upon the same network of con- 
ductors high power locomotives running at 
high speed can handle express trains and 
through trains, while the local business 
may be made to approximate street car 
conditions by the use of motor equipments 
on all passenger cars and probably by the 
use of the multiple-unit system in some of 
its forms. 

Concerning the single-phase system it 
may be said that while little has been done 
to demonstrate the practicability of such 
a method of railway traction, yet there are 
no inherent impossibilities in the use of 
alternating current of this character for 
operating railways, while it possesses cer- 
tain well marked and exceedingly impor- 
tant advantages. If the direct-current 
system is used the extent of the tracks and 
conductors involved will almost certainly 
necessitate the establishment of substa- 
tions for feeding, even if the highest com- 
mercially satisfactory voltage is used. It 
is doubtful if good practice would dictate 
the use of more than eight hundred volts 
on the working conductor, on account of 
the commutator difficulties which higher 
electrical pressures would almost certainly 
introduce. In the light of recent expe- 
rience it is evident that the conducting 
system, whether it be placed close to the 
rails or suspended overhead, will be made 
very solid and substantial, and it does not 
seem likely that any difficulties will be 
encountered in its operation, even in the 
somewhat restricted space in the tunnels. 

The fact that this investigation has been 
undertaken and that all indications point 
to the adoption of an electric traction sys- 
tem at this important terminal, is one that 
should be welcomed as an omen of good 
import by the whole electrical profession. 
It is unnecessary to rehearse here the 
agitation against the smoky tunnel that 
has probably influenced the company to 
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undertake this study. It is sufficient to 
say that all indications point to the suc- 
cessful inauguration of the new system 
and to an increase in public satisfaction 
which will unquestionably amply repay 
any expense that may be undergone in 
establishing the new system. 


———$_— 


GOOD LINE CONSTRUCTION. 

New York was visited lately by some- 
thing closely resembling a hurricane 
which did a very considerable damage to 
shipping interests in the vicinity, un- 
roofed buildings, blew down trees, inter- 
fered with ferry service on the rivers 
and did practically all sorts of damage 
except interfering with the telegraph and 
telephone lines connecting with the city. 
It is safe to say that ten years ago such a 
storm would almost have cut New York 
off from communication with outside 
points. On this occasion a few circuits 
were lost for only a few hours and com- 
munication practically was not interfered 
with to any noticeable degree. The fact 
speaks volumes for the increased ex- 
cellence of construction of overhead and 
underground lines adopted by the tele- 
phone and telegraph companies, and these 
should not be forgotten when their serv- 
ices to the public are considered. At the 
same time no one who remembers the 
great storm in the spring of 1888, which 
so destroyed lines of communication that 
New York and Boston were cut off abso- 
lutely from one another by telegraph ex- 
cept through the transatlantic cables via 
Liverpool, and only one or two telephone 
circuits remained working between these 
important centres, will see the necessity 
that exists here for the construction of a 
few main trunk lines underground be- 
tween our largest seacoast cities. In Eng- 
land the postal-telegraph service of the 
government has laid an underground line 
of telegraph wires from London to Birm- 
ingham, thus rendering it practically im- 
possible for any storm, no matter how se- 
vere, to affect the working of the main 
line of communication in the British 
Islands. Certainly Boston, New York, 
Philadelphia, Baltimore, Washington. 
Pittsburgh and Chicago should be con- 
nected by some such system, for even a 
day’s interruption of communication be- 
tween these points would prove an almost 
incalculable loss and a source of immense 
inconvenience to the business interests of 
the country. 
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Science 
Brevities 


Structure and Capacity of Dielectrics— 
An article upon this subject by M. von 
Hoór has been published in the Elektro- 
technische Zeitschrift, and digested in a 
British contemporary. He has made 
some 8,000 measurements of the inductiv- 
ity of paraffin, gutta-percha, glass, mica 
and impregnated fibre dielectrics. As 
regards the latter, they were found to be 
subject to a great varicty of disturbing 
influences, such as air bubbles, faulty im- 
pregnation owing to viscosity, low tem- 
perature or impurity of the impregnating 
substance, and traces of acids or chlorine. 
Perfectly pure linen, jute, or manilla 
fibre substances, impregnated with liquid 
or well-melted pure paraffins or resins, 
showed a very uniform behavior, and their 
specific resistance was found to be very 
high. In freshly prepared paraffin con- 
densers there is a slow settlement, which 
lasts several weeks, and is the slower the 
higher the melting point of the paraffin, 
or the lower the temperature at which the 
condenser is maintained. Condensers 
made of alternate films of glass and silver 
fused together show a rather high con- 
ductivity, but also a great capacity. Con- 
densers made of layers of mica stuck to- 
gether, like the so-called micanite and 
megohmite, show an almost complete in- 
dependence of the capacity from the volt- 
age to which they are exposed. It may 
be generally stated that great viscosity is 
shown by dielectrics composed of various 
suecessive layers. The thickness of the 
layers is also of great moment. As the 
thickness increases the hysteresis per cy- 
cle and per cubic centimetre also in- 
creases. 

Electric Waves— A pretty full discussion 
of the theory of the propagation of elec- 
tric waves along wires is contributed to the 
Annalen der Physik by M. Abraham, 
whose article has been digested in a Lon- 
don contemporary. He distinguishes two 
cases, in the first of which the return cur- 
rent is a pure conduction current, and in 
the second of which displacement currents 
also come into action. Ordinary teleg- 
raphy and telephony belong to the first 
category, and space telegraphy to the sec- 
ond. In oscillations of the Hertzian order 
it depends upon the distance between 
parallel conductors whether dielectric re- 
turn currents come into play. The author 
discusses the relation between the condi- 
tions of propagation and the electromag- 
netic energy of the waves. He proves, 
among other theorems, that in stationary 
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electromagnetic oscillations in a field bor- 
dered partly by perfect reflecting surfaces, 
while through the remainder plane homo- 
geneous waves import and export energy, 
the mean magnetic energy equals the mean 
electrical energy. In the case of wire 
waves, the effective and apparent internal 
inductances are identical, and when the 
return circuit is metallic, and, therefore, 
the values of the apparent capacity and 
apparent external inductance are real, 
these values are identical with the values 
of the effective capacity and the effective 


external inductance derived from the field 
energy. 


Some Chemical Effects Produced by 
Radium Radiation—M. Ienri Becquerel 
has recently done some work upon this 
subject. A paper in which his work is 
deseribed has been reviewed in Nature. 
Tt is pointed out that the radium radia- 
tions consist of a part capable of devia- 
tion in the magnetic field, identical with 
the cathode rays, and a part non-deviable, 
a fraction of which is absorbable, and the 
remainder extremely penctrating. Some 
kind of spectrum analysis is, therefore, 
necessary before studying the chemical 
action of these rays. Fresh observations 
are brought forward showing the action 
of the rays upon glass, the transforma- 
tion of yellow into red phosphorous, the 
reduction of mercury perchloride in the 
presence of oxalic acid and the effect upon 
seeds, In the latter case it was found 
that prolonged exposure to the radium 
radiations had the effect of destroying 
the power of germinating in the seed. 

Testing Carbon Anodes—The value of 
arbon terminals depends not only on their 
conductivity but also on their permanence 
or resistance to disintegration. Although 
carbon itself is practically unattacked by 
chlorine or, except very slowly, by other 
oxidizing agents in solution, hydrocarbons 
and ash constituents in some commercial 
samples are very readily affected. Herren 
Foerster and Sprösser, in Zeitts. aug. 
Chem., investigate this subject and propose 
a method for valuing commercial carbons. 
Their work has been abstracted in Light- 
ning. A rectangular sample is cut from 
ach, and made the anode in a solution 
of sodium chloride with a little sodium 
chromate between two platinum cathodes 
in a vessel provided with a rubber stopper 
and delivery tube. The addition of sodium 
chromate is derived from an idea of Herr 
E. Müllers, who found that the effect of 
adding small quantities of chromate to 
solutions undergoing electrolysis was to 
form a “film-diaphragm” of hydrated 
chromic oxide on the cathode, acting like 
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the film of lime which is deposited in the 
electrolysis of calcium chloride solutions. 
He considered that electrolysis in the pres- 
ence of chromate formed an ideal dia- 
phragm process. Herren Foerster and 
Sprosser use in conjunction with this cell 
an ammeter, and both an oxyhydrogen 
and a copper voltameter. The ratio of the 
oxygen and hydrogen liberated in the cell 
to that registered by the voltameter gave 
the current yield in hypochlorite and chlo- 
rate, if no action on the carbon anode had 
occurred. The gases from the cell were 
analyzed and compared with the weight of 
copper deposited in the copper voltameter, 
showing the actual current yield of active 
oxygen, and the difference between the two 
results gave the amount of current con- 
sumed in the disintegration of the carbon 
anode. The method of testing in sulphuric 
solution may, with care, be used as con- 
firmatory. Carbons from a number of 
makers were examined and found to vary 
largely in value. The tables give the mean 
of a large number of determinations, and 
include the volume of the pores, the 
pereentage of ash, fraction of the cur- 
rent used in formation of active oxy- 
gen and in destruction of anodes, loss 
of weight by oxidation and by disin- 
tegration, production (with diaphragm) 
of CO, and O, and loss of weight, with 
diaphragm, for 100 ampere-hours at 
cighteen degrees centigrade. The chief 
destructive chemical action is one of oxida- 
tion, forming soluble humous substances 
which deposit as a dark film on the cath- 
ode, leading to the impression that carbon 
could be electrolytically deposited like 
metals. With carbon anodes in twenty per 
cent sulphuric acid, it is stated that nine- 
tenths of the current is employed for the 
combustion of the carbon in all cases, 
even with graphite.’ Carbons of extra 
hardness, while not losing so much 
mechanically, are said to be chemically 
“not very satisfactory.” With caustic soda 
the action is not so great; Acheson graph- 
ite was hardly attacked at sixty degrees 
centigrade, while some of the amorphous 
kinds were more affected, the difference 
was not so great as in acid solutions. 
Porosity of the carbons favors attack, 
but the disposition of the pores has also 
great influence, as if these form channels 
leading outwardly, the electrolyte more 


easily penetrates and the destruction 1s 
greater. For alkaline chloride solutions 
the anodes require to be of large dimen- 
sions and as free as possible from ash and 
from pores. For aluminum and carbide 
these requirements are not so necessary. 
Graphitized carbons are proposed to he 
used instead of platinum-iridium in chlo- 
rate manufacture. 
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The Electric Tramway of St. Moritz, 


Switzerland. 


An Interesting Installation in the Capital of the Engadine. 


tion at St. Moritz, in the Engadine, 

is perhaps the smallest installation 
of electric traction in Europe, but by no 
means the least interesting. 

Among all the Alpine regions the most 
interesting is that of the Grisons canton. 
While the number of its inhabitants is 
small, it is perhaps the largest of the 


f: ELECTRIC tramway installa- 


By Enrico Bignami. 


of the Upper Engadine is the most im- 
portant and certainly the most beautiful. 
It would not be far from the truth to say 
that in its size, the perfection of its cli- 
mate, its fertility and the magnificent 
panoramas of mountain and valley spread 


on every hand, as well as on account of 
the many improvements which have been 
erected in it, it is perhaps the most splen- 


point of departure of the federal dili- 
gences or omnibuses, which form one of 
the best known means of transit in Swit- 
zerland. 

The whole of the Upper Engadine re- 
gion has a character peculiar to itself; 
there are other enchanting valleys and 
other pleasant spots in Switzerland, but 
one scarcely expects to find in the region of 


Fie. 1.—TRAMWAY LINE IN THE PABACELSUSSTRASSE, SAINT MORITZ. 


Swiss cantons and the richest in natural 
beauty. It stretches from the plains to 
the high regions, with beautiful villages 
alternating with richly cultivated fields, 
verdant pastures and charming lakes sur- 
rounded by forests of pines and beeches. 
In it deep valleys and fertile prairies at 
altitudes of 7,000 feet above sea level lie 
between imposing mountains, from the 
feet of which rush innumerable swift and 
snow-fed mountain torrents. The town 
of Coira is surrounded by high summits 
and charming valleys in which are situated 
some of the most magnificent hotels in 
Europe, and thermal baths and medicinal 
bathing establishments which have long 
been celebrated everywhere. 

Among all of the valleys of Grisons that 


did resort region in the whole of Europe. 
The mountains of this neighborhood are 
also rich in mineral springs, and, not to 
mention others, it may be said that those 
at Tarasp and at St. Moritz enjoy the 
highest vogue for cures of numerous mala- 
dies. 

It is natural that these waters and the 
natural beauties of the situation should at- 
tract a large number of visitors to the 
Engadine, and at St. Moritz especially, 
on account of its situation and its high 
altitude (6,000 feet above sea level), 
there is for three months of the year a 
highly cosmopolitan concourse. Many 
roads lead into St. Moritz and to the 
neighboring town of Samaden, which is 
the centre of the Upper Engadine and the 


the eternal snow and of the glacier a flour- 
ishing city adorned with all the advan- 
tages of civilization. Ordinarily, at near- 
ly 7,000 feet above sea level, one expects 
to find only the shepherd with his flock, 
an occasional small hamlet or a profound 
solitude. The situation of St. Moritz is 
such that power for electric lighting and 
traction can be easily procured by utilizing 
the water powers of the Inn and the 
Julier. For the great hotels of St. Moritz 
there were constructed in 1886 and 1891 
two central lighting stations, and later 
the system of electric traction has been 
added, taking its current from one of these 
plants. 

On account of the steep grades in the 
neighborhood, which make animal trac- 


4 


tion difficult, and the abundance of water 
power, electric traction is, of course, the 
natural solution of the tramway problem. 
The line illustrated has a single track 
connecting the town of St. Moritz with 
the thermal springs in the neighborhood 
and runs from the centre of the town 
along the cantonal road, which has been 
widened ten feet on this account, to the 
Paracelsusplatz. Along the line are situ- 
ated a number of the great hotels of the 
region. In building the line it was nec- 
essary to remove the iron bridge carrying 
the road over the river Inn upstream and 
to construct a new bridge for the trolley 
cars. Widening the road was the cause 
of no small expense and trouble, for in 
several places this required the construc- 
tion of sustaining walls and facings and 
very costly excavations. The rails are of 
the Phænix type, laid on wooden cross- 
ties. 

In one of the lighting central stations 
is a direct-current dynamo, direct-coupled 
to a 350-horse-power turbine, which fur- 
nishes motive power for the line. The 
rolling stock is composed of three cars, 
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Fic. 2.—Curve NEAR THE ENGADINER Hor, 
Saint Moritz. 


each having twelve seats and twelve stand- 
ing places, and each equipped with two 
twenty-horse-power motors. 

In one of the illustrations is shown the 
terminus of the line at the springs estab- 
lishment, and there may be seen the two 
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methods of traction representing the old 
and the new in Switzerland. Passengers 
going on further debark from the sump- 
tuously furnished tram cars- and take the 
donkeys seen patiently standing in the 
foreground. A schedule of five minutes’ 
headway is maintained morning and even- 
ing on the trolley line for the benefit of 
travelers to and from the springs. 

The cars and other equipment were man- 
ufactured by the Elektrizitats Aktiengesell- 
schaft, of Niirnberg, Germany. The type 
of cars and trolley construction is excel- 
lently shown in the accompanying illus- 
trations, which also give a good idea of 
St. Moritz and its surroundings. 
> 

Enrico Bignami. 

Of late there have appeared in the ELEC- 
TRICAL REVIEW several entertaining arti- 
cles written by Signor Enrico Bignami, of 
Milan, whose portrait and a short account 
of whose interesting career appear below. 

As a young man Signor Bignami was 
forced by circumstances to earn his living 
in manual pursuits and found himeelf 
finally in charge of a construction train 
for a railway in Italy. Taking up at this 
time university studies he had scarcely 
entered the course of instruction when the 
war for Italian independence broke out 
and he enlisted at once as one of the en- 
thusiastic followers of Garibaldi. He 
‘ook part in the campaigns for the con- 
quest of Rome, and at the termination of 
the struggle determined to devote his life 
to the revolutionary propaganda and 
started a socialist republican newspaper in 
a small provincial town in Italy. The 
subject of a variety of persecutions on ac- 
count of his advanced position in these 
matters, he was compelled finally to flee 
the country to escape imprisonment and 
necessarily set to work to discover a means 


_ of livelihood. 


In 1881, being at Paris on business con- 
nected with railway concessions, he be- 
came acquainted with the capitalists who 
were then interested in the storage battery 
of Faure. It was here that he received 
the suggestion that he should devote him- 
self to the study of electricity. Return- 
ing to Milan he began the study at the 
time when the electrical industry in Italy 
was in a very rudimentary condition, and 
shortly after began the publication of the 
weekly electrical journal; L’Flettricita. 
This journal is to-day the recognized and 
authoritative electrotechnical publication 
of Italy. Signor Bignami has not con- 
fined himself to his editorial duties in 
connection with this journal but has been 
active as an inventor, having patented a 
number of apparatus useful in telephony, 
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primary and secondary batteries, etc. He 
has also published a series of books, several 
of which have been exceedingly successful, 
and has at the same time kept up the revolu- 
tionary and socialist propaganda to which 


Enrico BIGNAMI. 


he early devoted himself. At present liv- 
ing in the beautiful Swiss town of Lugano, 
near the Italian frontier, he is probably 
the most active figure in electrical journal- 
ism and in the agitation of electrical de- 
velopment in Italy. His sources of infor- 
mation are so large and his knowledge of 
the situation of the electrical industries 
in Italy, Switzerland and the neighboring 
states so full and complete as to 
lend additional interest and value to his 
communications, which are marked also 


by an easy and pleasant literary style. 
Signor Bignami writes equally well in 
the French and Italian languages and is 
regarded as the most authoritative writer 
on electrical subjects in his country. 


British Tramway Changes Hands. 


The following tramway news has beep 
sent by United States Consul Me- 
Farland: The horse tramway system of 
Northampton, which was established by a 
private company in 1881, was this week ~ 
taken over under purchase by the North- 
ampton corporation, at a transfer price of 
$182,493.75. The working hours of em- 
ployés have been reduced and other re- 
forms instituted; but the purpose of the 
city in acquiring the plant is to convert it 
into an electric system, and enlarge it to 
suit the needs of the locality. This con- 
version of private into public tramway 
enterprises is proceeding generally 
throughout England, and in every 1n- 
stance so far has been perliminary to the 
institution of modern electric service. 
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CONSTRUCTION OF SMALL TELEPHONE 
EXCHANGES—XVII. 


BY A. E. DOBBS. 


SOME TRICKS OF THE TRADE. 
It sometimes happens that the construc- 
tion man is called upon to run two or 
three lines in places where it would hardly 


Fia. 68.—PORCELAIN KNOB ON TREE. 


pay to build a pole line, as to some house 
standing back from the road or on some 
street where it seems certain that there 
will never be more than two or three tele- 
phones. In such cases it often happens 
that a tree forms a convenient support for 
the wire, which can best be attached by 
nailing a porcelain knob to the side of the 
tree, as in Fig. 68, or a bracket, as in Fig. 
69. In order to keep the wires clear of 
the tree they should be placed on one that 
will pull off at an angle from the rest of 
the line. For this purpose two trees diag- 
onally from each other on opposite sides 
of the street are sometimes selected and 
a long wire attached as a hanger, ten feet 
or more in length, which, when the wire 


is pulled up; allows it to swing free of - 


limbs or foliage. A line can sometimes 
be zigzagged in this manner for half a 
mile or more. 

In addition to the knob on the tree 
(Fig. 68) there is also ancther knob or cir- 
cuit-breaker to each wire to which the 
wire loops sre attached, thus making two 
knobs between the line wire and the tree 
trunk. 

Sometimes the wire is passed through 
the hole in the knob and sometimes it is 
tied to the groove and the hanger wire 
passed through the hole and looped back 
on itself. Whatever method is used, the 
wire should be left free to swing with the 
motion of the tree, and for this reason 
should not be tied unless the hanger is a 
very long one and there is no danger of 
its breaking. 

In Fig. 69 the knobs are dispensed with 
and a single wire with a loop end attached 
to a bracket on the side of the tree. This 
is better than the use of porcelain knobs, 
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for the insulation of the wire is in this 
way maintained in wet weather, whereas 
the water runs from the outside of the 
knob and directly to the tree trunk and 
the insulation of the line thus becomes 
no higher than that of the film of rain- 
water running down the outside. With 
the glass insulator the place underneath 
the skirt is nearly always dry and its 


superiority as an insulator is due solely 


to this ‘fact. 

Fig. 70 shows a method of suspending 
wires across the street where there are 
so many trees that a pole line is out of the 


Fic. 69.—HANGER ON TREE. 


question and where, at the same time, 
there are not wires enough to justify a 
cable. The writer has seen as many as 
twenty-five wires suspended over a street 
in this manner. - J 

The insulators in this case are tied be- 


"aw, 
TETA 


Vol. 39—No. 24 


be left suspended loosely in the hooks 
without tying, provided the screw-hooks or 
screw-eyes are so arranged that the wire 
can not easily fall out. Sometimes porce- 


‘lain knobs have .been suspended on a 


single No. 6 wire and the line wires drawn 
through the centre holes. This is not as 
good as the petticoat insulator, however. 
The insulators should be spaced about 
twelve inches apart; access to them can be 
had by means of a long ladder resting 
against the span wires. They should be 
so suspended that the centre of the span 
will not be less than eighteen feet above 
the ground. 

One of the objections to be urged 
against this form of suspension lies in 
the fact that if the lines should become 
crossed the trouble man can only reach 
them by means of a long ladder or a pike- 
pole; but, as there is no reason why these 
lines should not be pulled tight and even, 
there should be no more trouble in them 
than in a straightaway pole line. This 
sort of a line is not recommended for gen- 
eral use, but is suggested as a temporary 
expedient where there are few lines and 
where shade trees or extremely narrow 
streets make a pole line out of the ques- 
tion. 

SIDE-ARMSB. 

There is another method of avoiding 
trees or tall buildings, shown in Fig. 72, 
which consists in bolting the arms to the 
pole at one end instead of at the usual 
place in the centre. The outer ends of 
the arms are supported by a flat strap iron 
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Fia. 70.—Line or Wires SUSPENDED BETWEEN TREES. 


tween two No. 9 wires that are pulled 
across the street from tree to tree, two 
tie wires passing around the top groove, 
as shown in Fig. 71. 

The hooks shown in the bottom of the 
insulators may be ordinary screw-eyes 
cemented into the glass. The wires may 


brace, which spaces them all equally and 
which connects at the bottom arm with 


, a side brace made of two-inch pipe—or 8 


two by two-inch angle iron—flattened to- 
gether and drilled for the proper bolts at 
the ends. These bolts should not be small- 
er than one-half inch, while the attach- 
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ment to the pole should be made by means 
of two seven-inch lag-screws. The strap 
iron brace is made three-eighths by one 
and one-half inches, with holes drilled at 
the proper intervals to pass a one-half-inch 
bolt through the arm. Where the pull is 
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:Fie. 71.—T1E WIRES. 


heavy, this strap brace is sometimes 
doubled, there being one each side of the 
arm. 

In getting the length of the lower brace 
between the points F F”, first measure the 
distance from the pole face to the hole 
through the arm F’. Then measure the 
same distance down the pole to get the 
spot F, which gives this brace an angle of 
forty-five degrees, which, all things con- 
sidered, makes the strongest support. 

Example—Suppose that the distance 
from the pole to the hole F’ is eighty 
inches. By measuring from the centre of 
this arm down the pole make a mark at 
the spot F. Now the distance from the 
poles F F’ is found by the usual rule 
(the square of the hypotenuse is equal 
to the sum of the squares of the other two 
sides), which makes one hundred and thir- 
teen and one-third inches between the 
holes F F’. By marking out these spots 
and having the braces made beforehand, 
the arms will be leveled up when the brace 
is put on, without sighting. 

If necessary, more arms can be added 
at a future time, the lower arms being sus- 
pended by strap braces from the ones 
above them. The weight that the lower 
brace will safely stand, however, must al- 
ways be kept in mind. To prevent the 
pole from leaning toward the street from 
this one-sided weight, it should be given a 
slight rake backward from the centre of 
the street. In many places the use of some 
such construction as this is almost com- 
pulsory. 

BRACKET LINES. 

It sometimes happens that a pole line 
ig put up to carry from four to six 
wires and it hardly seems worth while to 
put on cross-arms, but generally it is a 
case of gradual growth. First there. are 
two brackets, then one or two more, and 
later, perhaps, two or three more are added. 
Aside from this, however, there may be a 
good reason for the use of a bracket line 
in some places, as it generally does not 
require so much tree trimming. In Fig. 
73 is shown a plan of bracketed lines that 
can be made to look as well as though an 
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arm was put on. In the first place, the 
diameter of the pole is six inches. The 
width of two brackets placed opposite each 
other makes from seven to eight inches 
more, so that two wires placed opposite 
each other and tied on the outside of the 
glass are about thirteen inches apart, 
which is farther than if placed on a stand- 
ard arm. From the top of one bracket to 
the top of the next is also fourteen inches, 
so that we have regular arm spacing, 
which enables us to pull our wires “level” 
with each other. As said before, such a 
line can be made to look as well and be 
as free from trouble as though an arm was 
put on, but the trouble is that bracket 


Fig. 72.—SipgE-ARM CONSTRUCTION. 


lines are often not properly guyed and 
braced, wires pulled slack or tight, as the 
lineman’s fancy may dictate, and brackets 
placed without regard to any other 
bracket on the pole. 

Temporary work is the bane of many 
telephone exchanges, for many and many 
a time lines are carelessly put up with 
the expectation that they will be perma- 
nently placed next week, but the next week 
comes around with its own work and its 
own troubles, and the work done “tempo- 
rarily” is never repaired until finally so 
much of it accumulates that a new gang 
of men has to be hired to rebuild the en- 
tire plant. 

If ‘you are going to build a line, even 
though it be a bracket line, build it right! 
Gain the poles so that you can put on an 
arm at some future time if need be. 
Space the brackets at regular distances 
apart and pull the lines as tight and guy 
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the line as well as though it is intended 
to last ten years. Then, if you should 
change from a bracket to a cross-arm line, 
the wires would all be in place and merely 
have to be lifted up from one insulator to 
another. 

Sometimes, where two or three lines run 
together for quite a distance, it becomes 
necessary to transpose them occasionally in 
order to ensure quiet service. With cross- 
arms in use some of the break-arm de-. 
vices shown in Fig. 61 can be used to 
good advantage in the absence of regular 
transposition insulators and pins. Trans- 
position insulators all require especially 
long pins, if we except the ordinary 
double-grooved glass which may be used 
on short lines as a transposition glass. 

There are three methods that might be 
used to break a circuit for the purpose 
of crossing the wires, which are shown 1n 
Figs. 74, 75 and 76, where the regular 
transposition insulators are not available. 

None of these are to be commended, 
and are merely shown as expedients to be 
used on cheaply constructed lines. Of 
the three, Fig. 76 is probably the best. 
ape 

Electrophone for Deafness. 

The electrophone has been invented by 
Dr. Samuel G. Tracy, of New York. ‘It 
is an electrical device which combines the 
principles of the microphone and tele- 
phone, and is so constructed as to magnify 
sound at least five times. The purpose of 
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Fie. 78.—BRACKETS. 


the instrument is to supersede ear trump- 
ets and conversational tubes. The central 
parts are a sound transmitter, a sound re- 
ceiver, a specially constructed induction 
coil and an electric battery. For the bat- 
tery a dry cell is used, which does not re- 
quire renewal oftener than about once a 
month. It is said that the instrument can 
be used as an aid to hearing in about eighty 
per cent of chronic catarrhal deafness and 
in a small percentage of cases of deafness 
rising from other causes. Some thera- 
peutic value is also possessed by this instru- 
ment from the fact that it gives an activity 


to a dormant auditory apparatus. It is 
said that it should also prove useful as an 
aid in the instruction of deaf mutes. 
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Electric Lighting Policies. 


R. HENRY L. DOHERTY, of 
Denver, president of the Na- 
tional Electric Light Associa- 

tion, and one of the most successful 

organizers and operators of electric light- 

. ing properties in the United States, con- 

tributes the following to the general dis- 

cussion of the future policy of the elec- 
trie lighting industry: 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

For the sake of brevity I will sum 
your letter up in the form of six questions 
and attempt to answer them. 

Question 1—What new inventions are 
needed for the development of the cen- 
tral station business? 

Answer—(1) We need a good and in- 
expensive indicating and recording in- 
strument for weighing flue gases to guide 
and check the work of our firemen. It 
should not lag more than one minute 
behind furnace results. (2) We need 
better protection for long-distance trans- 
mission lines from interruption to serv- 
ice and damage from lightning. (3) We 
need motors, and especially polyphase 
motors, having a greater range of speed. 
(4) We need less expensive, less cum- 
bersome and more reliable high-tension 
switches. Were I working on this prob- 
lem, I would be inclined to experiment 
with ordinary knife switches, using com- 
pressed air to extinguish the are. (5) 
We need automatic pressure regulators 
to obtain current for lamp and meter 
testing and other laboratory work of ab- 
solute uniform voltage. We could also 
use such a regulator on generators, cir- 
cuits or transformers. An alternating- 
circuit regulator should be easy and in- 
expensive to construct, while a direct-cur- 
rent regulator would be more expensive 
but probably no more difficult. (6) 
We need a reliable and efficient rectifier 
for charging storage batteries from alter- 
nating-current mains, and such a recti- 
fier would be useful in many other ways. 
(7) We need an automatic compen- 
sator to correct variable lag in alternat- 
ing-current feeders and translation ap- 
paratus. (8) We need a storage bat- 
tery of less cost and higher efficiency and 
of maintenance and nursing. (9) We 
want a more durable and reliable meter, 
one that will do business with less cost 
for direct currents, or to be general, we 
want a meter as accurate, cheap and re- 
liable as the badly abused gas meter. 
(10) As the internal combustion en- 
gine gives the greatest promise toward 
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economy in generation, we want an en- 
gine of this type with good regulation, 


less difference in angular velocity, and 


at a cost more nearly equal to that of 
the steam engine. (11) We want a better 
producer-gas generator which will oper- 
ate on cheap lignite and bituminous coal, 
which will yield a-gas of uniform value 
and operate at a temperature sufficiently 
low to permit the use of fuels containing 
the most fusible ash. As the capacity 
of an internal combustion engine is ap- 
proximately proportional to the calorific 
value of the explosive mixture, a more 
ambitious wish would be for a gas of 
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higher calorific value per foot than pro- 
ducer-gas, and yet one which would con- 
tain as large a percentage of the original 
heat value of the coal. Until we can find 
some cheap means for the production of 
oxygen I am not sanguine of the produc- 
tion of such a gas, although some very 
high efficiencies are reported in European 
practice where the Delwik process is 
used. These are but a few of the many 
things we want. 

Question 2—What will be done toward 
disposing of such by-products as hot 
water and steam? 

Answer—lI will not attempt to say, but 
there are some collateral considerations 
which must not be overlooked. (1) It is 
frequently more economical to run con- 


‘densing than to attempt to esell the heat 


in the exhaust steam, even if no condenser 
water is available and cooling towers 
must be used. The evaporation of the 
same quantity of water as is used to feed 


the boilers is approximately sufficient 
for cooling condensation water. (2) It 
would generally be cheaper to use a me- 
chanical draft and abstract the waste 
heat from the flue gases by open or closed 
heaters, transmitting it by hot water, 
than to heat the water by exhaust steam. 
(3) The adoption of internal combus- 
tion engines would often show greater 
economy than steam engines even with 
a good market for exhaust steam. 
Question 3—What changes will there 
be in handling the output of electrical 
stations? | 
Answer—I think this largely depends 
upon the development of storage batteries. 
If we must continue to use storage bat- 
teries requiring an investment of $100 
per horse-power, with an efficiency of but 
fifty to seventy-five per cent, and a main- 
tenance charge of from five to fifteen per 
cent, the present trend toward alter- 
nating currents will continue. For con- 
gested districts I see no vast improve- 
ment that can be made on the three-wire, 
direct-current system, and for less con- 
gested districts I see no vast’ improve- 
ment which can be made on the three- 
wire, 110 to 220-volt, single-phase system 
for lighting, or the four-wire three-phase 
system for light and power. The natural 
tendency must be for the use of consolidat- 
ed generating stations well located for re- 
ception of fuel and condensation water 
and with mechanical equipment for hand- 
ling fuel and ashes, using large multi- 
expansion engines or steam turbines. 
The latter certainly give more promise 
than reciprocating engines, permitting a 
fair saving in first cost of prime mover, 
a large saving in cost of generation, 4 
greater saving in cost of real estate and 
buildings, less attendance, greater dura- 
bility and better results from synchro- 
nous operation of generators. Another 
possibility is the use of producer-gas gen- 
erators and gas engines, or the use of 
producer-gas generators and turbines 
adapted to the use of the products of com- 
bustion from this gas burned at the en- 
trance to the turbine. 
Current will be generated preferably 
as three-phase current, yielding the mini- 
mum loss in transmission and the greater 
reliability of six-phase rotaries. Transmis- 
sion will be at higher voltages than now 
prevail, and as underground methods must 
become more general we may naturally 
expect the use of high-tension cables such 
as are being successfully used at St. Paul 
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at 25,000 volts pressure. Secondary 
transmission will be accomplished by sub- 
stations for rotaries where direct-current 
is used, distributing on the three-wire 
network system, and where alternating 
current is used, by interconnected pri- 
maries and subway transformers with 
primaries connected in delta and sec- 
ondaries connected in Y, with intercon- 
nected four-wire three-phase distribution 


.and lights and motors connected up on 


the same secondary mains. Rigid specifi- 
cations being required on performance of 
motors to prevent disturbance to electro- 
motive force, oil-type water-cooled trans- 
formers may be used to dissipate heat 
generated in transformers. The simplest 
means of water cooling would probably be 


a series pipe which would absorb the ex- 


cess heat of the transformer, passing 
through the oil-immersed water coils, and 
would in turn impart this excess heat to 
the ground in passing on to the next 
transformer. 

Question 4—Methods of extending 
electric lighting to meet the competition 
of other illuminants. 

Question 5—Methods further to develop 
business. 

Question 6—How may loss be dis- 
counted which would result from a 
marked improvement in the efficiency of 
lamps. 
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Answer—These questions may all be 
met generally by the use of a logical meth- 
od of charging. The rate question is too 
long for an intelligent exposé in a single 
issue of your journal, but if any one wants 
to know my views on the subject, they can 
refer to a paper which I read at the 1900 
convention of the National Electric Light 
Association, or at the 1901 convention of 
the Northwestern Electrical Association. 
The adoption of this rate scheme in Den- 
ver, Col., has, in six months, increased 
the use of the connected load from sixty- 
one minutes per day to eighty-eight min- 
utes per day, and we look for a still 
greater increase. 

I think the most potent factor toward 
increasing our output will be (1) the 
higher standard of illumination which 
is constantly Leing demanded; (2) dec- 
orative lighting, such as outlining build- 
ings, and (38) sign lighting. 

Our fathers were content with an illu- 
mination of probably one-tenth of a can- 
dle-foot, we demand an average illumina- 
tion of, say, three-quarters of a candle- 
foot and our children will demand an 
illumination of five candle feet. It is all 
a matter of education and habit. 

Decorative lighting has come to stay. 
The outline lighting of the Pan-American 
Exposition is what we may expeet to see 
on the buildings of our more progressive 
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merchants, but we must get away from 
the twenty cents per kilowatt idea before 
we can expect them to adopt such lavish 
illuminating displays. Twenty cents a 
kilowatt is too low a price if they are 
only going to use their lights on holiday 
occasions, and about five times too much 
if they are going to light up six hours 
each night and every night in the year. 
Sign lighting is a growing thing. 
Cities can and will somè day encourage 
electric signs by allowing them to tres- 
pass over the sidewalk and street, to the 
exclusion of the lifeless sign which mars 
rather than beautifies the street’s appear- 
ance and which adds nothing to the street 
illumination. The billboard of the future 
in congested districts will spell out its 
words in electric lamps. 

The question of a high-efficiency lamp 
is a constant menace to the earning pow- 
er of every station selling current on a 
per kilowatt-hour basis. You have cer- 
tain fixed expenses which are constant, 
regardless of consumption of current. 
They are determined by the number of 
consumers a station has and the demand 


they occasion. If a fixed charge is made 
to cover these fixed expenses, the earnings 
of the plant are not seriously jeopardized 
by the production of a high-efficiency 
lamp. 
Henry L. Donerry. 
Denver, Col., December 4. 


Electrochemical and Electrometallurgical 


Industry-IV. 


ARTICLE IV: PROGRESS IN GERMANY. 


INTRODUCTION. 
LECTROCHEMICAL and electro- 
E metallurgical industries have been 
hindered in their growth in Ger- 
many by the lack of natural water 
power capable of economical develop- 
ment for manufacturing purposes. It 
is a curious fact—one that well illus- 
trates Emerson’s law of compensation— 
that the two countries in Europe occupy- 
ing the leading positions in manufactur- 
ing industry at the moment are both de- 
ficient in the supply of power destined to 
take the place of coal. 

England and Germany owe their manu- 
facturing importance largely to their 
possession of extensive coal fields capable 
of economical working, and it is chiefly to 
the active use these two nations have made 
of this source of power that their wonder- 
ful progress during the third and last 


quarters of the last century has been due. 


By John B. C. Kershaw, F.I.C. 


The energy and inventive genius of the 
German and English peoples would have 
counted for little had no such source of 
cheap power been available. 

But coal fields, unfortunately for these 
two countries, are exhaustible, and at some 
point of time in the century upon which we 
have just entered, it is possible that both 
in England and Germany these natural 
stores of energy will be worked out. By 
that date the water-power developments 
in other countries of Europe will no doubt 
be able to supply a large proportion of the 
total power required in manufacturing in- 
dustries; and the old question of what is 
to become of this quarter of the world 
when her coal fields are exhausted will be 
found to have been satisfactorily solved by 
the combined skill of the electrical and 
hydraulic engineer. 

In the meantime Germany and England 
are making the best possible use of the 


power at their command, and great strides 
have been made in recent years in the 
more economical generation of mechanical 
and electric energy from coal. As point- 
ed out in Article II, the use of gas en- 
gines of large size, fed either by special 
producer gas or by the waste gases of blast 
furnaces, is extending in Germany, and 
at Differdingen, in Luxemburg, a power 
plant is already at work supplying 5,400 
horse-power from the waste gases of blast 
furnaces. 

Such plants, if these large gas engines 
prove reliable and durable under the con- 
ditions of continuous work, are likely to 
increase in number, and the prospects of 
a cheap supply of electric energy for man- 
ufacturing industries of all kinds in both 
countries are thereby immensely improved. 

In Germany, owing to the better and 
scientific technical training of the heads 


of the large industrial establishments, the 
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progress is likely to be more rapid than 
in England. Electrometallurgical manu- 
factures, which have been supposed to be 

- only remunerative when carried on with 
very cheap power drawn from water, will, 
no doubt, be established in connection with 
the iron smelting works of western Prus- 
sia. The German chemists and metallur- 
gists have carried on valuable pioneer 
work in nearly every branch of electro- 
chemical and electrometallurgical science, 
and now that a supply of cheap electrical 
energy in bulk seems to be available, they 
will doubtless make efficient use of their 
opportunities. 

Whether English or German scientists 
will ever solve the problem of extracting 
energy from the ether, and thereby stave 
off the threatened danger that approaches 
with the exhaustion of the coal fields, re- 
mains for the future to disclose. Should 
this task prove too great for man, the 
twentieth century will most likely wit- 
ness a striking change in the industrial 
position of European nations, and the 
supremacy of England and Germany will 
probably pass to those countries which at 
present occupy a comparatively humble 
position in the manufacturing markets of 
the world. 


COPPER REFINING. 


- The electrolytic methods of refining raw 
copper were introduced into Germany in 
the year 1872, when the Mansfield Copper 
Company started a small refinery at Eis- 
leben, in the Hartz Mountains. This re- 
finery is still at work, although it has 
never grown to any marked degree, and in 
1893 its estimated output only amounted 
to 734 tons. In 1876 the Nord-deutsche 
Affinerie, at Hamburg, was founded, and 
at one time this refinery was the most im- 
portant in Germany. Difficulty in ob- 
taining supplies of raw copper has, how- 
ever, caused the usual check to develop- 
ment, and, although in 1895 this refinery 
produced 1,700 tons of copper, the present 
output is less than in the earlier years of 
its history. In 1878 another small refinery 
was established at Oker by the “Commu- 
nion Hiitten Werke,” using the Siemens 
& Halske systems of working, but this 
refinery, though still in operation, is only 
of small size and importance. Other elec- 
trolytic copper refineries were established 
in the succeeding years at Berlin, Burbach, 
Frankfort, Schladern and Papenberg, and 
at the present date there are estimated to 
be nine such refineries operating in Ger- 
many. No reliable figures can be given 
for the output of these nine refineries, but 
it is not large, and the scarcity of raw 
copper suitable for refining by the electro- 
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lytic process checks all hopes of any ex- 
pansion of the industry. 

At Schladern the Elmore process for 
making tubes and sheets is worked with 
better financial results than in England, 
and the refinery is said to have 1,000 
horse-power available for its operations. 
At Papenberg the Hoepfner process for 
extracting copper from its ores is worked 
in conjunction with a nickel process, cup- 
rous chloride being used as the leaching 
agent. The installation here is compara- 
tively recent, and it is yet too early to 
regard the process as a proved success. A 
process patented in 1886 by Siemens & 
Halske for achieving the same end did 
not yield satisfactory results on practical 
trial, and the Marchese copper extraction 
process, When tried at Stolberg, also 
proved a costly failure. The results ob- 
tained at the Papenberg works will, there- 
fore, be awaited with interest by all elec- 
trometallurgists. 

Although one or two of the German 
copper refineries have water power at their 
disposal, the majority of the nine refiner- 
ies use steam or gas power for generation 
of the electric current. 


ALUMINUM. 


The industrial production of aluminum 
by electrolytic processes dates in Germany 
from 1886, when the Griizel process was 
started at Hemelingen. This works oper- 
ated from 1886 to 1890, producing fifteen 
tons of aluminum in the latter year. Ac- 
cording to Borchers, the Grazel process 
for the electrolysis of aluminum chloride 
or fluoride was practically worthless, and 
the aluminum actually made at Hemelin- 
gen was produced by the reduction of 
ervolite by means of magnesium—a proc- 
ess patented by Beketoff. 

In 1890 the production of aluminum at 
Hemelingen ceased owing to the fall in 
price due to the competition of the Hall 
and Heroult processes, and the works at 
Hemelingen since that year have been 
devoted to other manufactures. In 1888 
the Neuhausen Aluminium Company was 
formed by Swiss and German capitalists 
for operation of the Heroult process, and 
in 1889 a factory at Neuhausen on the 
Rhine was started, drawing power from 
the neighboring falls. Although this fac- 
tory is on Swiss territory it will be more 
convenient to regard it as a German works, 
for the same company has lately extended 
its operations to Rheinfelden, the large 
power station on the banks of the Rhine, 
near Basle. The production of aluminum 
alloys by the Heroult process at Neu- 
hausen proved successful, and by 1891 
2,000 horse-power was employed in the 
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manufacture. Improvements made in the 
original process by Kiliani, the Neuhausen 
company’s chemist, led to the production of 
ninety-eight to ninety-nine and one-half 
per cent aluminum, and by 1895 the power 
requirements of the Neuhausen works had 
grown to 4,000 horse-power and the out- 
put of aluminum to 650 tons. Further 
developments were checked at Neuhausen 
owing to ssthetic considerations, and in 


1899 the Rheinfelden works of the com-. 


pany (stated to have cost $558,000) were 
started. Five thousand horse-power is 
now utilized here in the production of 
aluminum and calcium carbide. Although 
9,000 horse-power is available for the 
manufacture of aluminum in the two 
factories owned by the Neuhausen com- 
pany, the whole of this is not devoted to 
the production of the metal, and the ofti- 
cials refuse to give any information con- 
cerning the actual output of aluminum 
during recent years. The Mineral In- 
dustry gives 1,300 tons as the production 
of the two factories in 1899, and it is 
quite possible that this large total was 
exceeded in 1900. The Neuhausen com- 
pany is financially one of the most suc- 
cessful electrometallurgical companies in 
Europe, the dividend paid on its capital 
of $3,077,000 usually ranging from ten 
to thirteen per cent. 


ALKALIES AND CHLORINE. 


In Germany the time and ability of 
clectrochemists were given at an early date 
to the solution of the problem offered by 
the electrolysis of chloride solutions, and 
one year after a distinguished authority 
in England had declared the industrial 
production of alkalies and bleach by clec- 
trolysis to be an economic possibility, such 
a process was in operation near Frank- 
fort. 

The early experiments were carried out 
with potassium chloride solutions, and the 
later developments of the electrolyti2 al- 
kali industry in Germany have been chiefly 
in the direction of supplying all the re- 
quirements of the home market for potash 
salts, the bleaching powder being regarded 
as a by-product. The first plant of this 
character was erected at Griesheim, near 
Frankfort, in 1890, and the original in- 
stallation at this place having proved suc- 
cessful, it was enlarged in 1892, and a 
second factory built at Bitterfeld in 1894, 
where cheaper fuel was available. 

Both these factories worked what 1s 
known as the “Elektron” process for elec- 
trolysis of chloride solutions, but the proc- 
ess is unpatented and few details concern- 
ing it have been given to the public. It 
is, however, believed to be a process in 
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which diaphragms are employed to sep- 
arate the anodic and cathodic compart- 
ments of the cells, and it therefore differs 
materially from the most successful Eng- 
lish process—namely, the Castner-Kell- 
ner. The parent company owning the 
“Elektron”? process has been financially 
successful in its operations, and sub-com- 
panies have been formed for operating the 
process in France, Russia and Spain. In 
1898 and 1899 the Griesheim company paid 
dividends of sixteen per cent on its capi- 
tal, but it must be remembered that this 
company carries on four distinct manu- 
factures, and that alkalies and bleach are 
not the companies’ chief products. 

A second electrolytic alkali works was 
built at Bitterfeld in 1894 by the “Elek- 
trochemische-werke Gesellschaft,” a com- 
pany promoted by the “Allgemeine Elek- 
tricitäts Gesellschaft,” of Berlin. At this 
works a process similar to that of the 
“Elektron” company has been successfully 
worked down to the present date. 

Tn 1898 this company extended its oper- 
ations to Rheinfelden, where another 
works was built, and at the present mo- 
ment these two factories have at their 
disposal nearly 5.500 horse-power for the 
manufacture of alkalies and bleaching 
powder. The parent Bitterfeld company 
has also promoted the flotation of a large 
number of sub-companies in Europe for 
operation of its process of decomposing 
chloride solutions. In 1898 the two Ger- 
man companies resolved to consolidate 
their interests, and nearly all of the Euro- 
pean works using cither the “Flektron” 
or the “Bitterfeld” process of manufacture 
are now under the technical and business 
control of the Griesheim company. 

The “Elektron” process is also operated 
by the “Badische Soda u. Anilin Fabrik.” 
at Ludwigshafen, and by the “Consoli- 
dierte Alkali Werke,” at Westergehn, these 
companies working the process also under 
the control of the parent company at 
Frankfort. About 2,600 horse-power is 
available for the manufacture in these two 
works. 

In 1896 the Deutsche Solvay Company 
commenced to work the Castner process at 
Oesternienberg, in Anhalt, and 1,500 
horse-power (steam) is now utilized at this 
works in the production of alkali and chlo- 
rine products. 

The Spilker and Lowe process was start- 
ed at Leopoldschall in 1892 with 250 
horse-power, but this process has not been 
very successful, and there is some doubt 
whether it is still being operated. 

The German elcetrolytie alkali works 
thus number eight. and have over 14,000 
horse-power available for the manufacture 
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of caustic alkalies and bleaching powder. 
Ten years ago little or no bleaching pow- 
der was produced in Germany. In 1899 
the electrolytic alkali works manufactured 
enough bleach to meet the home require- 
ments, and sent 17,400 tons abroad. 

As already pointed out, potassium chlo- 
ride is the chief raw material of these 
German alkali works, and caustic or car- 
bonated potash is their chief product. The 
decomposition of sodium chloride by elec- 
trolysis has been left in the hands of the 
English chemical manufacturers, who 
have cheaper supplies of brine and salt 
at their disposal. 


BULLION REFINING. 


Although the refining of gold and sil- 
ver bullion by clectrolysis does not demand 
large works or extensive plant, yet the 
capital sunk in this comparatively new 
industry is large, and the results obtained 
are eminently satisfactory. 

Germany has taken the distinct lead in 
this branch of clectrometallurgy and 
bullion refineries are in operation at Ham- 
burg, at Frankfort and Pforzheim. The 
process used resembles in principle that for 
refining crude copper. The gold or silver 
bullion is used as anode in a suitable elec- 
trolyte, with thin plates of pure metal as 
cathode. On the passage of the current 
the silver or gold is deposited at the cath- 
ode, while the impurities either remain in 
solution or collect as the anode “sludge.” 
Since gold bullion often contains palladi- 
um and platinum as impurities and these 
metals can be separated by comparatively 
easy methods from the “sludge,” the elec- 
trolytic bullion refining process offers 
many advantages. 

Limits of space will not permit many 
details of the processes to be given in this 
article. At Hamburg the Wohlwill proc- 
ess is used and gold-silver bullion is dealt 
with. At Frankfort the Moebius process 
is emploved for refining silver bullion and 
silver-gold alloys. At Pforzheim a proc- 
ess known as the Diezel process is used 
for refining silver alloys containing cop- 
per. Copper nitrate is employed as the 
electrolyte in place of the silver nitrate 
used in the Moebius process. 

The power utilized in the bullion refining 
industry is small, but in 1900 the value of 
the output of the Hamburg and Frank- 
fort refineries was valued at $12,500,000. 


ITY POCH LORITES. 

The production and utilization of 
hypochlorite solutions for bleaching pur- 
poses have made greater progress in Ger- 
many than in any other European coun- 
trv. The electrolytic method of producing 
these solutions depends upon the elec 
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trolysis of potassium or sodium chloride 
in an open cell, with insoluble electrodes, 
at temperatures under twenty degrees 
centigrade. Charles Watt’s historic pat- 
ent of 1851 fully described the conditions 
necessary to obtain hypochlorite in the 
electrolytic cell, and later inventors have 
simply modified the form of apparatus 


used. The hypochlorite cells most widely ` 


employed in Germany are those of Kell- 
ner, Vogelsang and Oettel. The installa- 
tions of these cells are chiefly to be found 
in the textile factories of Saxony, and in 
most cases the power employed for work- 
ing them is not large. A large number of 
factories, however, have adopted the elec- 
trolytic method of producing bleaching 
solutions, and it is stated on good author- 
ity that over 1,500 horse-power is now 
utilized in this manner in the textile 
factories of southern Germany. 


REMAINING MANUFACTURES. 


Calcium carbide has been produced at 
several places by steam, water and gas 
power, but the recent fall in prices has 
quite disorganized the industry, and at 
the present moment most of the carbide 
works are shut down. With carbide sell- 
ing in Germany at $40 per ton, there is 
little profit to be made by the factories 
even should they possess a cheap supply 
of power, and the closing of the carbide 
works at Lauffen, in Wurtemburg, is the 
latest example of the inability of German 
works to make a profit on carbide produc- 
tion. 

The failure to uphold the Bullier car- 
bide patents in Germany is held by some 
authorities to have been unfortunate, since 
it has led to over speculation and over 
production in the German industry. 

Nickel is refined by an electrolytic 
process by Gustav Menne & Company, at 
Siegen, and the same metal is extracted 
from the Caledonian ore by the Hoepfner 
electrolytic process at Papenberg. The 
works at the latter place have been started 
comparatively recently, and it is yet too 
carly to regard the Hoepfner process as a 
proved success. In 1900 the Papenberg 
works were stated to be producing one and 
one-half tons of nickel per day. 

Magnesium is produced by the elec- 
trolvsis of carnallhite at Hemelingen, and 
sodium is produced under the Castner 
patents at Rheinfelden. The latter metal 
ix also manufactured at Bitterfeld, and by 
Meister Lucius and Bruning, for private 
use, at Hochst-am Main. Chromium and 
chrome-iron alloys are manufactured by 
the Bitterfeld company. The larger Ger- 
man color works are known to be employ- 
ing electrolytic methods for reduction 
and oxidation purposes in the manufacture 
of dves and other organie products, but 
no details of these methods are allowed to 
he made public. Carborundum is manu- 
factured on a small scale at Iserlohn under 
the Acheson patents. 
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METHODS OF SAFETY FOR THE OVER- 
HEAD ELECTRIC TROLLEY 
SYSTEM.* 


BY EDWARD MANVILLE. 


— 


[The following article is representative 
of the best practice in overhead railway 
construction in Great Britain. The 
author is a well-known and competent 
engineer, and his paper gives an excellent 
idea of the point of view of British en- 
gineers concerning electric railway con- 
struction.—Ebs. ] 


The rapid growth in this country of 
late years of tramway systems operated 
electrically on the overhead trolley sys- 
tem has drawn public attention to its mer- 
its and disadvantages; and the corpora- 
tion of Leicester having recently deter- 
mined to install this system for the 
Leicester tramways, makes this occasion 
a peculiarly appropriate one for the con- 
sideration of such a subject by the asso- 
ciation. The limits of this paper will not 
permit of a consideration of the whole of 
this somewhat extensive subject, and the 
author therefore proposes to confine him- 
self to the methods which may be adopted 
for ensuring safety to the public when 
using the tramways or the streets in which 
they are laid. 

For the convenient consideration of this 
paper it is divided into two parts: 

1. Precautions to be taken to ensure 
solid construction. 

9, Methods of ensuring safety should 
a breakdown occur. 

PRECAUTIONS TO BE TAKEN TO ENSURE 
SOLID CONSTRUCTION. 


Obviously it is most important that the 
overhead trolley system, when installed, 
should be of such solid construction and 
excellence of design that with a compara- 
tively limited amount of inspection there 
shall be the smallest possible liability to 
breakage of the “live” conductors, or of 
parts carrying these, and of the entangle- 
ment of the trolley-wheel with the “live” 
conductor, the guard wires and their fit- 
tings. 

In the first installations made on this 
system abroad both the trolley wire and 
the fittings supporting it were very light, 
and liable to fracture when subjected to 
comparatively small extra strains. It was 
originally the custom to use 0 B. & S. 
trolley wire of hard copper or phosphor 
bronze, having usually a tensile strength 
of about 24 tons per square inch section ; 
consequently a trolley wire of the size 
mentioned would part when subjected to a 
Ta paper read before the Incorporated Association of 


Municipal and County Engineers, at the annual meeting 
held at Leicester, England, 1901. 
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strain of 4,560 pounds. Thenumerousacci- 
dents occurring from the use of so small 
a wire, and the fittings proportionate 
to its size, gradually caused the introduc- 
tion of larger sizes of trolley wire, 0 wire 
being replaced by 00, having a breaking 
strain of about 5,230 pounds, and this 
size being itself superseded in the most 
modern installations by 000 wire, having 
a breaking strength of 6,580 pounds. As 
the wire used was increased in section, so 
the fittings supporting it were increased 
in size and strength, until the 000 wire, 
as installed to-day, has become an ex- 
ceedingly strong and substantial struc- 
ture. 


No doubt the length of time that has 
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Fics. 1 AND 2.—GUARD WIRES. 


elapsed in the adoption of the heavier 
wires, having regard to the accidents that 
undoubtedly occurred with the lighter 
ones, has been due to the fact that, espe- 
cially in this country, it was believed 
that the heavier wires and fittings 
would be more perceptible to the eye 
than those of lighter character, but 
the actual installations of these that 
exist show conclusively that, at the 
height above the road level which they 
occupy, small differences in size are quite 
imperceptible, and certainly do not, 80 
far as that reason is concerned, warrant 
the sacrifice of anything in the shape of 
the extra safety secured. 

The provision of the heavier trolley 
wire does not necessarily mean a percepti- 
ble increase in the cost of the tramway 
system, since the extra copper thus put 
into the trolley wire effects a material 
saving in the cost of the insulated distrib- 
uting wires laid underground. 

In addition to making the trolley wire 
and the fittings directly supporting it of 
ample strength, it is, of course, equally nec- 
essary that the further fittings required to 
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attach these to the bracket-arms or the 
cross suspension wires—if used—should 
be of equally substantial design, and the 
brackets themselves should be propor- 
tioned to have an ample margin of 
strength to withstand strains that may be 
thrown upon them through the trolley 
wire. 3 

In the gradual growth from the 0 to 
the 000 construction there has been a ten- 
dency, while adapting the heavier trolley 
wire and fittings, to consider that the 
minor details used in the lighter con- 
struction were sufficiently strong for the 
heavier construction. For instance, five- 
eighths-inch bolts, which were universally 
used for the light insulating ears, are 
quite unsuitable for the heavy ears, 
and it is to be particularly noted that 
for this purpose no bolts of less than 
three quarters inch in diameter and 
of mild steel, should be used. In 
the same way the fittings on the steel 
street standards themselves, were used for 
the attachment of cross suspension wires, 
or for the securing of the bracket-arms 
to the poles, should be made of no less 
reliable material than malleable-iron cast- 
ings, although one sees, in a good many 
instances, cast-iron fittings of this descrip- 
tion used for the purpose, as formerly. 

To ensure effective insulation of the 
trolley wire, the insulation should be 
double throughout. In the case of cross 
suspensions, the insulated bolt carrying 
the ear to which the trolley wire is at- 
tached is the first insulation; the second 
insulation forming a portion of the strain- 
ing apparatus used to take up the sag from 
the cross span. In the case of bracket- 
arm suspension, the first installation, as 
before, should be the insulated bolt sup- 
porting the ear, and the second a layer of 
insulating material between the clamp to 
which the hanger is attached and the 
bracket-arm itself; but where flexible sus- 
pension is used in connection with a 
bracket-arm in place of the rigid suspen- 
sion, the same arrangement of double in- 
sulation should be used, as in the case of 
the span-wire construction. 

Next only in importance to the strength 
of construction of the trolley wire ar- 
rangements are the methods which should 
be adopted to ensure, as far as possible, 
the absence of contacts between falling 
telephone or telegraph wires and the trol- 
ley wire. 

This is usually effected by placing guard 
wires parallel to and above the trolley 
wire, so arranged that there may be but 
little chance of falling telephone or tele- 
graph wires evading the guard wires, and 
thus coming into contact with the trolley 
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wire. The guard wire should be propor- 
tionately quite as substantially supported 
as the trolley wire, and should be of such 
section that the accidental contact of a 


Fig. 3. Fig. 4. 


Fig. 5 


2 Trottey Wires over 3 O apart 


Fig 6. 
Fras. 3-6.—GUARD WIRES. 

falling wire simultaneously with the 
guard wire and the trolley wire will en- 
sure the operation of the circuit-breakers 
and other safety devices used, so that the 
current may be instantly cut off on that 
section of the trolley wire on which the 
accident occurs. 

The guard wires should be of galvanized 
stranded steel, of not less than three- 
eighths inch in diameter, and supported 
in a thoroughly substantial manner. Fig. 
1 shows the most approved form of flexi- 
ble bracket-arm suspension now being in- 
stalled on the straight lines; and Fig. 2, 
modifications of the same form of suspen- 
sion when used on curves. In both cases 
the supports for the guard wires are also 
shown. In the latter case, i. e., the method 
of construction for curve work, it will be 
noted that the fittings are very much 
strengthened as compared with those used 
on straight lines, which used not to be the 


ease in earlier installations. 


ARRANGEMENT OF GUARD WIRE. 


To ensure the better protection of over- 
head telegraph and telephone wires from 
contact with the trolley wire, great con- 
sideration has been given to the best 
methods of arrangement of the guard 
wires in reference to their position to the 
trolley wire, and the latest regulations 
issued by the post-office authorities in this 
respect probably represent the best ar- 
rangements. 

(a) Telegraph or telephone wires cross- 
ing above trolley wires. 
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1. When there is only a single trolley 
wire or two trolley wires not more than 
12 inches apart, two guard wires should 
be erected, as shown in Figs. 3 and 4. 

2. When trolley wires are more than 12 
inches apart, and do not exceed three feet, 
the guard wires should be increased to 
three in number, as shown in Fig. 5. 

3. When the distance separating the 
trolley wire exceeds three feet, each wire 
should be separately guarded as shown in 
Fig. 6. . 

(b) Telegraph or telephone wires par- 
allel to trolley wires. | 

In all cases in which telegraph or tele- 


Figs. 7 AND 8.—SHOWING GUARD Hooks. 


phone wires and trolley wires are parallel, 
and within 30 feet of one another, suitable 
hooks should be fixed on the arm, stay, or 
on the span wire to support the guard 
wires, which should be erected on similar 
lines to the above. This is shown in Figs. 
7, 8 and 9. 

These last arrangements, cf course, refer 
only to a case where the telegraph or tele- 
phone wires are at a higher elevation than 
the trolley wires, so that broken wire may 
be blown transversely across a trolley wire. 
Where, however, the telegraph or tele- 
phone wires are at or about the same 
height as the trolley wire, when there 
would be no possibility of this happening, 
the guard wires need not be provided. 

(c) Where the telegraph or telephone 
wires are so close to the trolley wires as 
to render the foregoing protection insuffi- 
cient, the guard wires should be cross- 
laced, as shown in Fig. 10. This cross- 
lacing forms a hammock netting, on to 
which the broken telegraph or telephone 
wire would fall, and is a very effective 
protection. 

The same arrangement can be used 
with great advantage where a number 
of telegraph or telephone wires are cross- 
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ing the trolley wires, and not running 
parallel to them, in which case the “ham- 
mock” can be suspended under the tele- 
graph or telephone wires from pole to 
pole at the point where they cross the 
trolley wires. In such cases, however, it 
is probably better to arrange with the 
post-office authorities or the telephone 
company that the mass of wires shall be 
dispensed with and an insulated cable con- 
taining all the conductors be substituted 
therefor—a matter not of very considera- 


NOTE The guard hook to be fired n 
the sida oes which the tele, Rip Tine 
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Fie. 9.—GuaRD WIRES AND Hooks. 


ble expense, seeing that only one span of 


the telegraph or telephone system is in- 
volved in such an arrangement. 


With the above arrangements effectively 
carried out, it is not very probable that a 
falling wire will come in contact with 
the “live” trolley wire, and it is highly 
improbable, should it do so, that it will 
fail to make contact with one or other 
of the guard wires. At the same time that 
this happens the falling wire would either 
be fused off at once, or failing this, would 
operate one or other of the safety devices 
referred to hereafter. 

To ensure the operation of the safety 
devices by the short-circuiting of the trol- 
ley wire on the guard wire, it is essential 
that the guard wire should be in thorough- 
ly good electrical connection with the 
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Fig. 10.—PLAN oF GUARD WIRES. 
track, and this should be effected by the 
direct connection of the base of the steel 
street standard to the nearest rail in at 
least one and preferably two cases in each 
detached length of guard wire. It is 
somewhat curious to note in this connec- 
tion that in the older installations it was 
considered desirable to insulate the guard 
wires in place of effectively earthing, as 
is now the recognized and only safe prac- 
tice. 

ROLLING STOCK. 
Danger may arise in two respects from 
the rolling stock : 
1. Entanglement of the trolley arm 
with the overhead construction. 
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2. Shocks to passengers. 

The entanglement of the trolley arm 
with the overhead construction in older 
installations was a constant source of 
accident. This has been, to a very large 
extent, overcome by the proper guarding 
of the trolley-wheel, so that in the event 
of this leaving the trolley wire and com- 
ing in contact with the cross suspensions, 
bracket-arms or other fittings, it can 
hardly become entangled with any of 
these; and this is further helped by the 
trolley arm being so arranged as not to 
rige further than a predetermined limit 
when off the trolley wire. 

Perhaps there is more liability to acci- 
dent and more difficulty in guarding 
against it in connection with the trolley 
arm than with any other portion of the 
system ; and although the substantial con- 
struction of the overhead system as pre- 
viously described will almost certainly 
prevent any disturbance to this should 
the trolley-wheel become entangled, it is 
in that case difficult to prevent the trolley 
head being itself pulled off the trolley 
arm. For this reason the trolley arm 
should be long enough to carry the head 
free of the car, so that, should it be 
dropped, it will fall clear of the passen- 
gers. 

Electric shocks to passengers carried 
on the cars are very rare, and should not 
occur at all if the precaution is taken of 
thoroughly “earthing” all metallic parts 
of the car, including the trolley standard 
itself. 

The springs used to give the trolley 
arm the requisite upward pressure against 
the trolley wire, if arranged externally, 
might also be a source of annoyance to 
passengers, and these springs should there- 
fore be arranged within the trolley stand- 
ard. This has been done very effectively 
lately in connection with a tramway with 
which the author is concerned, and will 
no doubt in the future be a standard ar- 
rangement. Fig. 11 shows a complete 
drawing of a trolley standard, and there 
is on the table a sample of a patent form 
of swiveling, shielded trolley head which 
has been found very effective in practice. 

METILODS OF ENSURING SAFETY SHOULD A 
) BREAKDOWN OCCUR. 

If, notwithstanding the substantial con- 
struction advocated, a trolley wire should 
break, or if telegraph or telephone wires 
ahould come in ‘contact with the “live” 
trolley wire, it is essential that means 
should be provided for immediately ren- 
dering that particular section of the trol- 
ley wire inoperative by automatically dis- 
connecting it from the generator. In the 
earlier installations, and even to a certain 


ELECTRICAL REVIEW 


extent to-day (abroad), the trolley wires 
and feeders were so interconnected and 
unguarded that an accident to one part 
of the system either produced serious re- 
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Fig. 11.—TROLLEY STANDARD. 
sults or involved the shutting down of a 
large part of the system on account of one 
local fault. To guard against this and to 
enable suitable safety devices to be effec- 
tively operated, the trolley wire should be 
divided into sections not exceeding half 
a mile in length, and as few of these sec- 
tions as possible fed through any single 
feeder proceeding direct from the source 


of supply. 
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` Fie. 12.—Section Cut-Ours. 

In between the adjoining sections of 
the trolley wire properly designed section 
pillars should be connected, enabling any 
section of the up and down trolley wire 
to be disconnected from the circuit while 
continuing the supply to the remainder. 
The section pillar should be arranged so 


that the discontinuance of the supply of | 


current to the particular section of trolley 
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wire may be brought about either by the 
melting of fusible connections, the opera- 
tion of hand or automatic switches, or a 
combination of these. 

The ends of the feeders supplying the 
fewest possible number of these sections 
should be suitably protected in the gen- 
erating station by an automatic switch, 
arranged to open the circuit when a mod- 
crately larger quantity of current than 
the normal passes through its widenings. 
Then, should a telegraph or telephone 
wire fall across the guard wire, and, at 
the same time, by accident come into con- 
tact with the “live” trolley wire, a suff- 
ciently large flow of current will take 
place through the short-circuit thus pro- 
duced to either melt the fuse or operate 
the automatic switch in the section box, 
in which case that particular section of the 
trolley wire only will be automatically put 
out of action, or, failing the effective ac- 
tion of the fusible cutout or automatic 
switch in the section pillar, the circuit- 
breaker at the end of the feeder in the 
generating station will open, stopping the 
supply of current in that case to the sec- 
tion of trolley wire on which the accident 
has occurred, and also the other sections 
of trolley wire fed by the same feeder. 

It will be obvious that in carrying out 
such an arrangement ‘the sections of trol- 
ley wire fed from one feeder must not be 
interconnected with the sections fed from 
the other feeders, but the section boxes 
themselves should be provided with 
switches which will enable the gaps to be 
bridged over between adjoining trolley 
wire sections, fed off separate feeders, 
when a faulty section has had to be cut 
out. 

Fig. 12 shows the general arrangement 
of a section pillar now in almost universal 
use on tramways in this country, varying 
only in the details of arrangement. In 
the figure in question fusible cutouts are 
used for connecting up the various trolley 
wire scctions to the distributor, and 
switches are provided for connecting up 
the distributor and the feeder. The fusi- 
ble cutouts are arranged to be used as 
switches when it is required to tempo- 
rarily disconnect any trolley wire, and 
the switches are available for disconnect- 
ing the distributor or feeder for testing 
or other purposes. i 

The feeder pillar also contains the ter- 
minals for the reception of the ends of 
telephone cables—the instruments them- 
selves being carried on the cars—and ter- 
minals for the ends of the Board of Trade 
test wires, and in case of any special safety 
device being used, such as the “Quin” 
automatic switch, described later on, the 


EE eee 


oo m 


December 14, 1901 


section pillar should also be arranged to 
contain any such fitting. 

The above arrangement may be de- 
scribed ‘as the more usual arrangement 
adopted up to date, and while, if properly 
proportioned, it would be effective for 
the cutting out of trolley wire sections 


Fia. 13.—CONNECTIONS OF THE QUIN SWITCH. 


when telegraph or telephone wires have 
come in contact with therh, is not gen- 
erally applicable to accidents which might 
occur from the breakage of a trolley wire 
the ends of which would hang down to 
the roadway, and which, unless the ends 
came into actual contact with the rails, 
might not convey sufficient current to 
open the circuit-breakers or melt the fuses, 
and, therefore, might remain “alive,” to 
the danger of any animal or person com- 
ing in contact with them. 

To meet this exigency several devices 
have lately been designed to ensure the 
circuit being opened as surely when a trol- 
ley wire is broken as when it is short-cir- 
cuited to the guard wires through a fallen 
telegraph wire. These devices may be 
divided into two classes: 

1. Automatic switches requiring a pilot 
wire for each section of trolley wire, car- 
ried the whole length of the half-mile 
section. 

2. Mechanical devices brought into ac- 
tion by the severance of the trolley wire. 

The best known example of the first of 
the above-mentioned types, namely, auto- 
matic switches requiring a pilot wire, is 
that designed by Mr. Quin, of Blackpool, 
and in use upon the electric tramway sys- 
tem there. This device involves the trolley 
wire being divided up into sections, which 
are not, as is otherwise usual, intercon- 
nected with the adjacent ones. Each of 
these automatic switches has a main 
solenoid coil in series with it, and is so ar- 
ranged that, should the current passing 
through this coil exceed the predetermined 
amount for which it is adjusted, a plunger 
within the solenoid is drawn up against 
two catches and releases the switch, so 
that in case of short-circuiting or ex- 
cessive current the line is automatically 
cut out. At the back of this switch there 
is a shunt solenoid coil which is in series 
with the pilot wire, which may be run 
either overhead, on insulators, or a8 an 
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insulated conductor underground at the 
end of the trolley wire section the switch 
is intended to control, and is there con- 
nected to the trolley wire. So long as the 
pressure between the trolley wire and the 
rails remains at about 500 volts, this shunt 
coil holds up the plunger within it, but if 
the line were to break and the pressure 
thereby be cut off from the pilot wire and, 
therefore, from the shunt coil, the plunger 
would be released, falling on to two catch- 
es and operating the switch, thus auto- 
matically cutting off this section of the 
trolley wire. In this way this particular 
switch takes both the place of the fusible 
cutout previously referred to and, in 
addition, ensures the current being cut off 
from the trolley wire should the wire be 
broken. 

It has, however, one disadvantage, and 
that is that no current can be put on to 
any of the sections of the trolley wire until 
the switch has been set by hand once the 
pressure has been taken off the line, so 
that after shutting down at night it is 
necessary for an official, on the first car 
proceeding out in the morning, to stop at 
cach section pillar and set the switch for 
the succeeding “tion before the car can 
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proceed over it, while, should there be an 
accidental short-circuit during the hours 
of operation of the tramway which might 
for a moment cut off the current entirely 
from the power-house, it would again be 
necessary for all the switches to be reset by 
hand as the cars proceeded. A diagram 
of the connections of the Quin switch is 
shown in Fig. 13. 

The second type—that is, mechanical 
devices for cutting off the current and 
coming into operation by the severance 
of the trolley wire—depend for their ac- 
tion on the short-circuiting of the trolley 
wire to the rails, thus either melting the 
fusible cutouts or opening the circuit- 
breakers as previously described, in the 
case of any ordinary excess of current 
taking place. So far as the author is 
aware, the only devices of this descrip- 


tion that have yet been put into operation 
are those designed by Messrs. Blackwell 
& Company. 

In each form of this apparatus the 
necessary short-cireuit is produced by a 
short lever being pulled over either 
against the bracket-arm, when either the 
rigid or flexible suspension type of bracket 
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construction is used, or against a loop 
hanging from a special earthing wire car- 
ried over the trolley wire when the cross 
suspension method of construction is in 
use. 

Fig. 14 shows one form of this device 
as adapted to the flexible suspension 
bracket-arm construction. From this fig- 
ure it will be seen that the lever remains 
in a vertical position so long as there is 
no pull on the short stay wire connecti 
the short end of the lever with the trolley 
wire. Should the trolley wire break at 
any point along the span, a considerable 
pull is exerted on the short end of the 
lever which brings the longer end imme- 
diately into contact with the bracket-arm, 
exerting considerable pressure between 
these two points, and ensuring a good 
contact to earth with a consequent short- 
circuit and sufficient flow of current to 
melt either the fuses in the section box 
or open the circuit-breaker in the power- 
house. The extreme simplicity of this 
device has much to recommend it. The 
same device might be conveniently used 
for safe-guarding telegraph or telephone 
wires where they cross the trolley wire, 
and where they are not in sufficient num- 
bers to make it worth while substituting 
an insulated cable, as recommended in 
an earlier part of this paper. Fig. 15 
shows the modification of this device un- 
der such circumstances. 

The telephone pole, at points where the 
wires cross the trolley wires, must be 
permanently connected to the rail. The 
lever shown in the figure is fixed to each 
insulator by means of a clamp, and the 
weighted end is attached to the telephone 
wire. The stirrup shown is connected 
either through the pole to the rail, or, 
should the pole be a wooden one, through 
a special wire attached to each stirrup 
and connected to the rail. Should the 
telegraph or telephone wire break, the 
weighted end of the lever drops, and 
brings the other end into contact with the 
stirrup, thus earthing the broken wire. 
If the broken wire has come into con- 
tact with the trolley wire, sufficient cur- 
rent will flow through the trolley wire 
to the telephone wire to either melt the 
fuses in the section box or open the cir- 
cuit-breaker in the power-house, or, alter- 
natively, to fuse off the telephone wire it- 
self. In this case the weight of the break- 
ing telegraph or telephone wire would 
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assist the movement of the weighted end 
of the lever. 

The author trusts that this description 
of means for rendering the overhead trol- 
ley system safe has not taken up too much 
of the time of the association, and his 
excuse must be that the increasing number 
of installations of this system in the coun- 
try is such as to demand the careful con- 
sideration of all concerned in eliminat- 
ing, as far as possible, the chances of 
accident. 
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Views, News 
and Interviews. 


It is said that the manager of the Cuya- 
hoga Telephone Company, in Cleveland, 
Ohio, has established a public information 
bureau, with a young woman in charge. 
This young woman is supposed to answer 
all sorts of questions. Of course, some of 
the questions can be answered offhand, 
but many of them require to be looked up 
in reference books. In this case the tele- 
phone number of the enquirer is taken and 
the answer is sent later on. The bureau 
has a special number and is fitted up in 
a large room with all kinds of books for 
reference. It is said that many absurd 
questions were asked at first, but now the 
bureau has reached a business basis. The 
operator is frequently asked the location 
‘of fires, and during the baseball season 
the scores were asked for many times a 


day. 


A ridiculous damage suit has just been 
decided in London. Our contemporary, 
the London Electrical Review, indulged 
in some humorous remarks concerning a 
variety of patent perpetual-motion ma- 
chine devised by one Pole, and by him 
called “Poleforcia.” He brought suit in the 
King’s Bench Division of the Court of Chan- 
cery to recover damages for alleged libel. 
Mr. Pole’s machine was the “double-energiz- 
ing momentum engine,” of which readers 
of daily newspapers in this country have 
doubtless heard before. After hearing evi- 
dence and arguments, which were natural- 
ly extremely amusing to the members of 
the engineering profession present, the 
jury immediately returned a verdict for 
the defendant with costs. Outside of its 
humorous aspect, the case is of some im- 
portance in virtually assuring the liberty 
of the technical press to expose some non- 
sensical inventions. 


A unique story comes from Pennsyl- 
vania. A certain Bohemian truck farmer 
had been extraordinarily successful in the 
early marketing and in the quality of the 
vegetables which he produced and had in 
this way caused his neighbors to become 
envious. At the same time the officials 
of the trolley company, whose wires passed 
his field, began to notice that an extraor- 
dinarily large amount of electricity was 
consumed in the cperation of its cars and 
lighting business. The dynamos had to 
be worked overtime. By a strange coinci- 
dence, it is said that the greater the trou- 
bles of the trolley company the greater 
was the prosperity of the producer of vege- 
tables. At last the affairs of the trolley 
company reached such a state that men 
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of science were summoned to solve the 
problem. One of these men accidentally 
heard of the marvzlously fine crops raised 
by the farmer. He made an investigation 
and found, it is alleged, that the trolley 
feed wire had been tapped ingeniously 
and that a fine network of wires ran 
through the soil of the truck farm, which 
solved the mystery. It is said that the 
trolley company has now brought suit 
against the farmer for damages for taking 
electricity. How many kilowatts are re- 
quired to ripen a turnip is not stated. 


The Hon. Edward F. Jones, of Bing- 
hamton, N. Y., formerly Lieutenant- 
Governor of New York state— the 
identical Jones who made himself fa- 
mous because he paid the freight—has 
discovered that a telephone can be turned 
into a burglar alarm at small expense. 
He ties a string to his telephone receiver, 
which is downstairs in his house, and 
brings the end of it up to his bedroom in 
such a way that he can joggle the receiver 
at night should he be visited by burglars. 
The flashing of signal lights at the ex- 
change switchboard at unseemly hours will 
be understood by the operator to indicate 
burglars and prompt information sent to 
the police. Mr. Jones claims that his in- 
vention works to his entire satisfaction. 


Sir Hiram S. Maxim gives an interest- 
ing instance of the attraction which cer- 
tain sounds have for mosquitoes. One of 
the electric lamps which he put up at 
Saratoga Springs, N. Y., in 1878, emitted 
a musical note; or, rather, the note pro- 
ceeded from the box containing the dyna- 
mo machine under the lamp. One even- 
ing, while examining the lamp, he found 
that everything in the immediate vicinity 
was covered with small insects. They did 
not appear to be attempting to get into 
the globe, but into the box that was giving 
out the musical note. A close examina- 
tion of these insects showed that they were 
all male mosquitoes. Although there were 
certainly 200 times as many female mos- 
quitoes on the ground as males, not a sin- 
gle female mosquito was found to have 
been attracted in the least by the sound. 
When the lamps were started in the be- 
ginning of the evening every male mos- 
quito would at once turn in the direction 


of the lamp, and, as it were, face the 
music, and then fly off in the direction 
from which the sound proceeded. It then 
occurred to him that the two little feathers 
on the head of the male mosquito acted as 
ears, that they vibrated in unison with the 
music of the lamp, and as the pitch of the 
note was almost identical with the buzzing 
of the female mosquito the male took the 
music to be the buzzing of the female. 
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Book Reviews. 


“Electrical Engineering Formule.” By 
W. Geipel and M. Hamilton Kilgour. 3 by 
4%4 inches. Flexible leather. 828 pages. 
Many illustrations. London. The Blec- 
trician Publishing Company. Furnished by 
the ELECTRICAL REVIEW at $3.00. l 


This little book is a second edition, re- 
vised and enlarged, and is doubtless des- 
tined to continue the favorable impression 
which was made by the first edition. It 
contains a very large amount of useful in- 
formation and many tables, and forms an 
excellent compendium of British practice 
in electrical engineering. 


“Shop and Road Testing for Dynamos 
and Motors.” By E. C. Parham and John C. 
Shedd. 5% by 8 inches. 627 pages. 211 
illustrations. Cloth. New York. Electrical 
World and Engineer. Supplied by the 
ELECTRICAL Review at $2.50. 


The sub-title of this book is “A Practical 
Manual for the Testing Floor, the Car 
Barn and the Road.” A good deal of the 
book is given cver to an introductory part 
of the general theory of electrical ma- 
chinery, but the testing part itself is a valu- 
able and altogether excellent treatise. 
This is the kind of book that ought to be 
found in the car barn and the power- 
house—not in the bookcase, but out on the 
work bench where it will be used. 


“Electrical Catechism.” By George D. 
Shepardson. 6% by 10 inches. 403 pages. 
1,516 illustrations. Cloth. New York. 
American Electrician Publishing Company. 
Supplied by the EvectrricaL Review at $2.00. 


The subject-matter of this book is a re- 
vision and enlargement of an electrical 
catechism which has been running for the 
last five years in electrical publications. 
It is an attempt to answer the innumerable 
questions which continually come up in 
the minds of those who come into contact 
with electrical applications. A copious 
index gives great additional value to the 
work, and the 1,520 questions contained in 
it are answered in a plain, practical way 
that should commend them to the general 
reader. 


“A Handbook for Apprentice Machinists.” 
Edited by Oscar J. Beale. 4 by 6 inches. 
141 pages. 86 illustrations. Cloth. Pub- 
lished by the Brown & Sharpe Manufactur- 
ing Company. Supplied by the ELECTRICAL 
REVIEW at 50 cents. 


The well-known manufacturing com- 
pany which has published this little book 
planned its subject-matter for the use of 
its own apprentices, but finding that there 
appeared to be a demand for such a work, 
decided to publish ıt for general circula- 
tion. It presents points which should be 
learned early and remembered late by the 
apprentice or machinist. Naturally, it is 


“eminently practical in style and contains 


a great deal of information that is of real 
and genuine value. 


n ES Ee 


—m + 


December 14, 1901 


ELECTRICAL REVIEW 


T27 


The Telephone Industry in the United States. 


The Present Great Extent and Growth of the Telephone Business. 


HE HISTORY of the telephone in 
the United States has been one of 
great interest and has been marked 


-by developments of an almost spectacular 


character. The telephone was invented by 
Professor Alexander Graham Bell in 1875, 
and was patented the next year. In 1877 
the instrument was brought to the atten- 
tion of business men but met very 
little encouragement. Indeed, it was 
stated as the deliberate opinion of men 
prominent in telegraph and business cir- 
cles who had examined the invention care- 
fully with reference to its utility that it 
could never be of practical use in business 
affairs! 

The business was organized and devel- 
oped under the admirable management of 
the late Gardiner G. Hubbard, who started 
the telephone industry by appointing 
agents in the principal cities of the coun- 
try and granting licenses for terms of 
various lengths. The first telephone lease 
was issued in June, 1877, and by January 
1, 1878, somewhat over 5,000 telephones 
had been manufactured and delivered to 
agents and licensees for use on private 
lines. As early as this time test conversa- 
tions had been successfully carried on be- 
tween New York and Philadelphia, and 
Philadelphia and Washington, this dis- 
tance representing about the limit of tele- 
phone conversation with the early magneto 
instruments. The first central office equip- 
ment was devised and put in use in 1879, 
and this date may be said to be the be- 
ginning of the telephone industry. To 
quote from an article by Mr. George C. 
Maynard, in the ELECTRICAL REVIEW of 
January 12, 1901: 


“The machinery consisted of long rows of 
loud ringing bells (one for each wire) with 
a plug switch for making the necessary con- 
nections, and a number of operators’ tables 
entirely separated from the switch. One or 
more switchmen were employed to watch 
the bells, switch the wires to an operator 
sitting at a table and shout out the full 
names of the individuals, firms or officials to 
be connected. The cost of this equipment. 
with capacity for operating 500 wires (2,500 
subscribers), was $2,310.” 


The company then inaugurated now has 
an exchange service numbering over 9,000 
subscribers. 

The central organization of the Bell 
Telephone Company was completed at 
about this time, and the company was re- 
organized in 1880. Recently a consolida- 
tion of the interests of the company for- 
merly operating the long-distance tele- 
phone lines, and the American Bell Tele- 


phone Company, whose business consisted’ 


in licensing subordinate concerns to-do 
business in different sections of the coun- 
try, has been effected, and the new central 
organization, known as the American Tele- 
phone and Telegraph Company, now rep- 
resents that large consolidation of inter- 
ests known as the Bell companies. Below 
will be found comparative figures of the 
present status of this company, and of the 
independent companies which are its 1m- 
mediate business rivals. 

The fundamental patent on the speak- 
ing telephone expired by limitation in 
March, 1893, and immediately a number 
of concerns undertook the manufacture 
of telephones, the basic patents no longer 
preventing the construction and sale of 
these instruments. In the early part of 
1894 there were several independent oper- 
ating companies in existence in some of 
the smaller cities, these having been or- 
ganized to meet the demand for telephone 
facilities at reduced rates. The matter 
seemed to take root particularly in the 
central states, and it is here that the in- 
dependent movement has grown and 
flourished more than elsewhere, although 
at present it extends to every state of the 
Union with the exception of Nevada and 
Rhode Island, and in these states it is 
understood that independent companies 
are organizing. The history of the inde- 
pendent movement was admirably recount- 
ed by Judge James M. Thomas, president 
of the Independent Telephone Association 
of the United States, in the ELEcTRICAL 
Review for January 12,1901. 

A third movement should perhaps be 
spoken of here, although strictly speaking 
it is a part of the general independent 
development. This is the introduction of 
automatic telephone exchanges, in which 
the services of operators are dispensed 
with and electrically operated automatic 
switches used to perform the necessary 
connections and disconnections between 
subscribers. 

In addition to the various forms of ex- 
change service mentioned above, the tele- 
phone has been very largely extended to 
replace the speaking tube and to furnish 
intercommunicating systems for such es- 
tablishments as hotels, factories, large 
works and offices desiring the advantages 
of immediate electrical communication 
from department to department. For the 
most part this work has been carried on by 
the independent manufacturers, although 


in some cases hotels have been supplied 
with intercommunicating systems by the 
Bell companies, and in the larger cities 
what is known as the “branch office sys- 
tem” is very largely in use in offices con- 
nected with the Bell company’s exchanges. 
By this system the various departments 
of a large concern are provided with tele- 
phones connected with a common central 
office, which, in turn, is connected by one 
or more trunk lines to the nearest tele- 
phone exchange. For intercommunicating 
work a number of excellent automatic sys- 
tems have also been devised and are in 
successful use. 

In attempting to summarize the present 
extent of the telephone industry many 
difficulties have been encountered, and the 
data given below are believed to be as accu- 
rate as any that can be had at the present 
time, although it is probable that the fig- 
ures given for the extension of the inde- 
pendent companies are considerably under 
the truth. The tables represent the best 
information that can be had at present, 
and are here given as a reliable summary 
of the situation on October 1, 1901. 


INDEPENDENT TELEPHONE COMPANIES 
AND SvUBSORIBERS. 
Towns Having Sub- 


States. Pea scribers. 
Alabama .............. R6 6,423 
Alaska ....eonneusnnnen 4 340 
ÅTIZODA eo strewn eeatinss 9 1,019 
Arkansas .............. 34 2,985 
California ............. 61 8,750 
Colorado ...........0.. 37 1,964 
Delaware ............. 15 3,336 
District of Columbia.... 3 311 
Florida ........aanen. 21 3,297 
Georgia ..... PPPOE ee 62 10,962 
Hawail seorsstinigaira 1 111 
Idaho seis estore ees 5 495 
[linois sineret raana 197 21,667 
[odida aana e 192 88,669 
Indian Territory...... 15 1,478 
TOWER E E E 146 32,364 
Kansas ees see iawn es 59 9,917 
Kentucky «34 stcseieions 66 11,365 
Louisiana ............. 17 3,228 
Maine « i265 bnc8atunnns 32 2,991 
Maryland ans cs5 4:20 ceedes 40 14,360 
Massachusetts .......... 831 11,925 
Michigan ...... sareen 140 41,734 
Minnesota ............. 71 19,102 
Mississippi ............ 44 8,842 
Missouri .............. 111 36,245 
Montana .............4. 17 1,449 
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Nebraska 


re n.. 81 3,230 
Nevada leonan i sae 
New Hampshire........ 19 3,826 
New Jersey............ 45 8,080 
New Mexico............ 11 1,029 
New York.............. 166 20,470 
North Carolina......... 71 9,931 
North Dakota.......... 19 2,108 
OMO satis Sn prt ee wees 226 155,664 
Oklahoma ............. 17 2,154 
Orpon cosior ruttas 29 13,775 
Pennsylvania .......... 198 64,604 
Rhode Island........... ` K 
South Carolina......... 49 5,898 
South Dakota.......... 30 2,432 
‘Tennessee ......---005- 80 8,360 
Texas akiicad Saas seeks 80 8,144 
Wan: oasuerdeccoswu. wins 1 Nee 
Vermont .........-006- 29 1,608 
Virgie s-ieiscuseaabers 59 19,271 
West Virginia.......... 54 9,734 
Washington .........-. 12 1,684 
Wisconsin ........-+500- 121 20,868 
Wyoming .......---.6+ 5 488 

Totals seneese Ses .. 2,811 708,717 


It should not be forgotten in connec- 
tion with this table that it represents only 
the exchange companies operating on an 
independent basis, and that the number 
of telephones made by independent manu- 
facturers and actually in use for inter- 
communicating purposes, private lines, 
farmers’ and cooperative systems, etc., is 
somewhat in excess of 450,000. A con- 
servative estimate lately made from data 
furnished by manufacturers gives the 
number of such telephones in use at 490,- 
000, and this may be taken as a fair basis 
of comparison. In some states the number 
of independent telephone exchanges con- 
siderably exceeds that of the Bell ex- 
changes, this being true in Pennsylvania, 
Ohio, Indiana, Illinois, Michigan, Wiscon- 
sin, Towa, Missouri, Kansas and perhaps 
in several others. 

From the best information at present 
obtainable the investment represented in 
the independent telephone interests, in- 
cluding toll lines and manufacturing es- 
tahlishments. at this time is from $125,- 
000,000 to $150,000,000. 


THE BELL INTERESTS. 

Turning, now, to the Bell telephone in- 
terests, it is found that the licensee com- 
panies of the American Telephone and 
Telegraph Company are fiftv-one in num- 
ber and operate at present a total of about 
1,500 exchanges, with about 1.080.000 
subscribers connected. The latest accurate 
figures obtainable are those for January 
1, 1901, which showed that at that time 
this company was operating a total of 


ELECTRI CAL REVIEW 


1,354,202 miles of wire and was giving 
employment to 33,000 people. It was at 
that time handling a total of very nearly 
2,000,000,000 calls per year, the average 
daily number of calls per station through 
the United States being 7.1. 

The capital invested in the Bell inter- 
ests is very large. The capitalization of 
the American Telephone and Telegraph 
Company is $100,000,000, the capital 
stock at present quotations being valued at 
$160,000,000. The stock and bonded in- 
debtedness of the licensee companies rep- 
resent as much more, so that the total in- 
vestment in this branch of the telephone 
industry may be set at $320,000,000. 


THE TOTAL TELEPHONE INVESTMENT. 


Figures of the automatic telephone in- 
dustry are included in the independent 
estimate given above. It will be seen 
from these figures that the total of the 
industries in the United States at present 
may be represented as follows: 


’ 
Number of Exchanges. Capital Invested. Te oe 


Bell ......... 1.500 $320,000.000 1,080,000 
Independent .. 2.811 150,000,000 708.717 
Farmers’ lines, 


Intercommuni- 
cating systems, 
etc. (Ind.)..... 490.000 
Totals, 4,311 $470,000.000 2,278,717 


Comment upon such figures as these 
is unnecessary. The industry has had ac- 
tually only twenty-two years in which to 
develop. The telephone has become an ab- 
solute necessity, and its extension and 
growth have been proceeding lately at an 
accelerating rate. While no forecast of 
its future is possible, vet it is not difficult 
to see that the next twenty vears will 
probably show an extension very much 
greater than that exhibited in the first two 
decades of this extremely important 
branch of the electrical field. 


TELEPHONE MANUFACTURING INTERESTS. 


Manufacturing interests form a large 
and important part of the general business 
of telephony. That of the Bell corpora- 
tions is centred in a single concern, the 
Western Electric Company. which con- 
ducts an enormous business, requiring 
two large factories in the United States 
and several abroad. 

In the independent field there are about 
sixtv manufacturing concerns making 
telephone, switehhoard and auxiliarv ap- 
paratus. Several powerful corporations 
are engaged verv largely in making tele- 
phone wires and cables, while a very larre 
number of comnanie- engage either wholly 
or in part in the manufacture of special- 
ties for the telenhone field. Tn all. these 
manufacturing interests represent an in- 
vestment of manv millions and give em- 
plovment to thousands of operatives of 
all grades. Their output is almost uni- 
formly exeelent..and much of it renro- 
sents the highest grade of telenhone mate- 
rial built anvwhere in the world. 
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Trams and Telephones of Bangkok. 


United States Consul-General Hamil- 
ton King has sent the following: Bang- 
kok enjovs the advantages of an electric 
light plant and of an electric tram line 
six miles long, and is now laying a second 
line of equal length. These are all pri- 
vate enterprises. The service of the two 
plants already in operation is fairly good, 
and, together with the introduction of the 
new tram line, they mark a decided ad- 
vance in the development of the city. 

The telephone system of Bangkok is de- 
cidedly bad. It is owned by the govern- 
ment and forms part of the postal-tele- 
graph department. There are some 200 
instruments of the Keiser-Schmidt, Ber- 
lin, make in the city at present, and to 
anv one who has ever attempted to use 
one of these, it is evident that even this 
limited number stands as a monument to 
the patience and good nature of the citi- 
zens. Better results are produced every 
day by the American boy with his tow- 
string and the resonant bottom of a tin 
can. 

Yet this is a city of magnificent dis- 
tances, and, taking into consideration the 
manner in which the palace and its sur- 
rounding public buildings are separated 
from the legations and consulates, the 
distance of the walled city from the resi- 
dences of most of the foreigners, of the 
large foreign firms one from the other, 
of the old palace group from the new 
palace in its beautiful park, and the en- 
tire division of the old city from the new 
by the river. which is crossed by no 
bridges, few cities are better fitted to ap- 
preciate a first-class telephone system. 
The Siamese are a people who know a 
good thing when thev see it, and they, to- 
gether with the long-suffering members 
of the foreign community, would gener- 
ously patronize a good telephone system, 


were it at once established. There should 


be at least 1,000 instruments in use in the 
citv, in place of 200, and this number 
without question would be largely in- 
creased as the fact was borne in on the 
public that a telephone was invented to 
save time and for convenience. 

There would seem to be an opening for 
the introduction of an improved system 
in Bangkok, and with the present condi- 
tion of affairs, a few first-class instruments 
in some of the public buildings might 
soon work a change in the entire city. 
ae 

The Brooklyn Rapid Transit Company 
will spend about $3,000,000 during the 
present winter for improvements. Tn these 
improvements a $500,000 power-house, to 
be ereeted at Third avenne and First 
street, South Brooklyn, is included. 


~—— 


a ee en sO oM 


i 


a 
Eas 


December 14, 1901 


ELECTRICAL REVIEW 


TRO 


Some Typical Telephone Exchanges. 


HERE are illustrated on these pages 
three examples of telephone ex- 
changes which may be regarded as 


DETAIL OF THE Rinarne KEYS. 


typical of the best practice of the inde- 
pendent, Bell and automatic fields. 
The magnificent exchange of the New 


CABLE CROSSING IN THE EIGHTEENTH STREET 
TELEPHONE EXCHANGE, 


York Telephone Company, one of the 
licensees of the American Telephone and 
Telegraph Company, in Eighteenth street, 
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DETATL OF LIGHTNING ARRESTER BOARD, 
ROCHESTER INDEPENDENT EXCHANGE, 


ELEPHONE EXCHANGE. 
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PART OF THE MAIN SWITCHBOARD, INDEPENDENT TELEPHONE EXCHANGE, RocHEsTER, N. Y. 
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in New York city, was recently opened, and rep- 
resents the present standard of that company 
in its large exchanges using the common battery 


oe re! aes 


represents fairly the highest class of work of 
the independent companies. ‘This office handles + 
over 4,000 subscribers in Rochester proper and 
the twenty-six towns in the immediate vicinity 
which are connected in on the same board. The Ry 
system adopted is the central energy type of 
telephone appliances made by the Stromberg- | 
Carison Telephone Manufacturing Company, of E 
Chicago, and the switchboard is of the full i 
multiple type. In this station the power sup- i 
ply is from the electric lighting mains of the $ 
city, and most elaborate provisions are made to 
guard against failure or accident, a full dupli- i 
cate of all parts of the a spares being kept con- o 
stantly in service. Load curves taken on this ex- s 
change show that the maximum demand for cur- 
rent for operating the entire plant has not yet 
exceeded a total of 600 watts, which gives an 
excellent idea of the superior installation main- 
tained on the system. The switchboard is oper- 
ated with electrically restored visual signals, “a 
while the clearing-out signals consist of incan- r 
descent lamps placed in the plug circuit. The 
monitor’s board in this station is a very com- 
plete and interesting piece of apparatus, and 
gives full supervision of all the circuits and 
operators. The Rochester company operates k 
in all over fifty miles of cable, laid under- : 
ground, and has one of the finest installations : 
that the independent- companies have yet es- A 
tablished. p 
The exchange of the Fall River Telephone 
Company is of the automatic type, using the 
new appliances of the Strowger company. It E 
is well shown in the accompanying large illus- k 
tration, which gives a view of the selecting f 
devices used in performing automatic connec- J 
tion and disconnection between any subscribers 
on its lines. This exchange had last month a 
total of 600 subscribers, the switchboard being 
competent to serve more than twice that num- 
ber. Connections are made upon it automat- ; 
ically by the operation of a numbered dial on- 3 
the subscriber’s instrument, which is turned in , 
succession to the various numbers making up ` 
the call of the desired party. Disconnection is 
automatically accomplished by hanging up the . 
receiver. In this system the only attention 
requisite in the switching room is such as is 
usually given to electrical apparatus, and the 
personnel of the company is reduced to an abso- 
lute minimum. The service has been highly 
satisfactory at Fall River, and is being extended 
to other points in New England. 


= system. This exchange handles 7,000 lines on a ‘ 
4 full multiple switchboard. The incoming calls j 
$ are announced to the operators by incandescent 2 
= lamps placed near the answering jacks, and, as i 
ce one of the illustrations clearly shows, the con- 2 
ta: ¢ struction of the calling and ringing keyboard i 
3f $ g is most elaborate. At the new building, which 3 
3 = =! S was erected by the company to accommodate i 
} 3 Tg - z S the exchange, are probably the most ample and T 
: Pair F A perfect provisions for the comfort of employés 
; —— ae ever installed in a telephone exchange. The : 
E ea ie n | iF £ E a a hee AE is ee eves a i" 
= -E uire thir owatts of genera appar $. 
2 Senne ae ne ees . : z supply the talking and Seas suirent neces- : 
ern x sary. 
. nena! ge tie ae esis > x The exchange of the Rochester Telephone 
s] i č Company, which 1s illustrated on another page, Pi 
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Modern Telephone Apparatus and 


Equipment. 


Illustrated Descriptions of New Telephone Apparatus and Appliances Made by Manufacturers in 


N NO DEPARTMENT of electrical 
engineering has advance been more 
rapid or improvement greater than 

in the development of telephone apparatus 
for all purposes. Whether it be the in- 
stallation of a great central exchange, with 
several thousand connected subscribers, or 
an intercommunicating system of a few 
telephones connecting the departments of 
a factory or a business office, the same im- 
provement in material and apparatus is 
noticeable. While manv new designs of 
great originality and value have lately 
appeared, in the descriptions following are 


HE APPARATUS illustrated on 
this and the following pages is rep- 
resentative of standard practice in 

this country. Much of it is entirely new ; 
some part of it represents simply 
improvements on existing appara- 
tus, while a certain portion is only 
representative of the standardiza- 
tion of well-known types in con- 
formity with the requirements of 
present demands. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY. 

Among the novelties lately pro- 
duced by this company is the 
transmitter, whose parts are illus- 
trated in the accompanying en- 
graving. This transmitter was de- 
signed to overcome the difliculties 
which have frequently been en- 
countered in similar apparatus 
due to the packing of the granu- 
lar carbon material and to indis- 
tinct articulation of loud tones. 
The transmitter is of the reverse 
solid-back type. The cell which 
contains the granular carbon and 
electrodes is formed in and con- 
stitutes a part of the diaphragm, as 
shown in the illustration. The 
electrode corresponding to the 
front electrode in the well-known 
“solid-back” transmitter is rigidly held, 
so that not only is the piston effect ob- 
tained, but the entire cell vibrates with the 
diaphragm, thus keeping the granules well 
shaken up. This not only prevents pack- 


the United States. 


noted only a few of the more excellent ap- 
pliances of this character, the space at 
disposal not permitting more than a casual 
reference to many appliances of great 
value. 

lt will be noticed, in comparing these 
designs with others of an older date, that 
the general tendency has been tə improve 
telephone apparatus along mechanical 
lines, and without reference to any great 
saving in its first cost to produce apparatus 
of high efficiency and great reliability. In 
this the manufacturers have succeeded ad- 
mirably, and the appliances described rep- 


ing but is stated to produce a wide varia- 
tion in resistance giving very powerful 
transmission. The granules of carbon are 


made by a special process securing highly - 


aw 
PART8 OF THR KELLOGG TRANSMITTER. 


polished faccs without the necessity of 
filling the pores of the carbon. The car- 
bon is the result of a great number of ex- 
periments and tests, as it is considered by 
the manufacturers to be one of the most 


resent the culmination of a long period of 
experimental practice in which was se- 
cured the data for the noticeable improve- 
ments that have been made. Of course, 
it would be ridiculous to say that finality 
or anything approaching it has been 
reached in the field of telephone manufact- 
ure. But a certain standardization of 
apparatus and parts is beginning to be 
noticeable, and this may generally be re- 
garded as an indication that manufacture 
has reached a stable and satisfactory pe 
riod. The appliances shown reflect a high 
measure of credit upon its makers. 


vital points about a transmitter to get car- 
bon of uniform size and resistance and a 
material that will retain these qualities 
indefinitely. The working parts are sealed 
by riveting a retaining-ring over 
a thin mica disc which forms an 
auxiliary diaphragm. This con- 
struction prevents the parts being 
tampered with and at the same 
time renders the cells practically 
moisture-proof. The diaphragm 
is formed of hard drawn alumi- 
num, surrounded by a soft rubber 
gasket held in tension by two steel 
springs, a construction which is 
said to prevent the diaphragm re- 
sponding to noises in the room 
while making it extremely sensi- 
tive to speech into the transmitter. 
The front of the transmitter is 
turned up from a solid brass cast- 
ing and all of the mechanical parts 
are very rigid. The transmitter 
is made in two styles, one intended 
for local battery and the other 
for common battery service, 
these two imposing slightly differ- 
ent conditions upon the transmit- 
ter design. ‘The instruments rep- 
resent the result of much study 
and experiment. 

The Kellogg company has also 
lately greatly 1mproved and per- 
fected its design of switchboards, both for 
distributed and central energy systems, 
and has also improved in considerable 
detail the form of bipolar receiver used 
with its instruments in order to secure the 
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maximum of power with the minimum of 
weight and great permanence of adjust- 
ment. 

THE UNION SWITCHBOARD COMPANY. 

The manufactures of the Union Switch- 
board Company consist of switchboards, 
one of which, installed in the independent 
exchange at Eric, Pa.. is shown in the ac- 
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ing number to ascertain his wants, when 
the number on the large drop rack changes 
from black characters to red, thus show- 
ing the monitor operator that the call is 
recelving attention. When the desired 
connection is given that number also 
shows red on the drop rack, these red 
numbers thus constituting a visual busy 
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‘The Union Switchboard Company has its 
offices and factory at Erie, Pa. 


TIE WESTERN TELEPHONE CONSTRUCTION 
COMPANY. 


This company, whose headquarters are 
in Chicago, was one of the pioneer manu- 
facturers in the independent telephone 


we 


THE EXCHANGE AT ERIE, PENNSYLVANIA, INSTALLED BY THE UNION SWITCHBOARD COMPANY. 


companying illustration. 
extremely novel in its method of opera- 
tion. Subscribers’ calling signals are re- 
ceived on a drop rack of large size situated 


on one side of the room directly in front 


of and in plain view of all the operators. 
Immediately before the operators are only 
the multiple jacks, with the usual regular 
operator's keys and equipment. When a 


The system is 


signal, and the operators being informed 
by a glance at the drop rack of the condi- 
tion of lines. The auxiliary board, shown 
at the right of the illustration, is for the 
use of monitor operators, who take care 
of calls that can not be immediately an- 
swered by the regular operators, thus 
effectually doing away with delays due 
to this cause. It is claimed by the makers 


field, having constructed and equipped a 
large number of exchanges in the earlier 
days of the industry. The switchboard 
shown in the accompanying illustration 
is that installed by this company at Will- 
iamsport, Pa. This switchboard is of the 
central energy type, with automatic re- 


storing line signals and double supervisor 
g g p y 
lamp signals. The line signals supplied 


a 
—— 


A. PA : : 
WESTERN TELEPAONE CONSERUCTIÓON COMPANY’S SWITCHBOARD, AT WILLIAMSPORT, PENNSYLVANIA. 


subscriber signals the exchange his drop 
falls in the usual manner on the drop 
rack, exhibiting his number in black 
characters. At the same time a pilot 
lamp at the position of his operator is 
lighted. She plugs in at the correspond- 


that the extreme simplicity of the circuits 
employed, the absence of resistances, im- 
pedances or repeating coils, condensers or 
similar devices greatly improves the eff- 
ciency of the system and reduces liability 


of switchboard trouble to a minimum. 


by the company may be either of the visual 
type or of the incandescent lamp type, 
but in either case the signal is restored 
by the insertion of the answering plug. 
The visual signals are placed in the upper 
part of the sections just opposite the eyes 
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of the operator, so that any call is imme- 
diately noticed. The space for the multi- 
ple jacks is just below these signals, these 
multiple jacks being repeated every six 
panels. The distance which the operator 
must reach is diminished to the smallest 
practicable extent on these boards, the 
jacks being constructed with very short 
spaces between centres and only occupying 
seven-sixteenths of an inch horizontally 
and vertically. All the parts of the board 
are held together by a structural steel 
frame and are not dependent upon cabinet 
work for support. 

All of the visual signals are provided 
with night-alarm contacts, the signals be- 
ing usually mounted in strips of twenty 
upon iron racks. These racks are care- 
fully insulated from the iron frame of the 
switchboard to prevent any opportunity 
for trouble from grounding in the lamp- 
signal board. The lamps are placed im- 
mediately below the corresponding answer- 
ing jacks in rows of ten each. The multi- 
ple jacks installed upon these boards con- 
tain features which are claimed to be of 
unique excellence. Any part of the jack 
may be easily and quickly replaced at any 
time. The ferrules or sleeves may be un- 
screwed and removed from the front and 
new ones inserted. This enables replace- 
ment to be made of the parts exposed to 
the severest wear. All the springs of the 
jacks are made of German silver of large 
dimensions. The ringing and listening 
keys are built up on an iron frame with 
hard rubber insulation and German silver 
springs having platinum contacts. The 
relays used on the company’s new board 
are of the ironclad pattern, and it is 
claimed will work with satisfaction over 
very long lines. The company’s central 
energy transmitter is claimed by the 
maker to work well on long lines and 
consume very little current, the average 
consumption for an exchange of 1,000 
subscribers being three amperes and the 
maximum consumption about six amperes. 

The company is manufacturing a dis- 
tributing rack having an iron frame, one 
side being adapted to hold the switchboard 
terminal strips and the other carries the 
slate-backed lightning arresters and head 
coils. A large number of these improved 
multiple boards have recently been in- 
stalled, that illustrated, which has been 
constructed at Williamsport, Pa., being 
typical of several lately put in service. 
THE GLOBE AUTOMATIC TELEPHONE COM- 

. PANY. 

The Globe Automatic Telephone Com- 
pany, of Chicago, manufactures automatic 
telephone apparatus for both central ex- 
change and intercommunicating purposes. 


ELECTRICAL REVIEW 


The claim for this apparatus, made by 
the maker, is extreme simplicity. The in- 
struments are made to operate by a modifi- 
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lines are not in use they are consequently 
always accessible, and when in use are 
absolutely private. The apparatus in- 
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Fia. 1.—STANDARD TELEPHONES AND ELECTRIC COMPANY'S AUTOMATIC DROP-RESTORING 
SwITCHBOARD. 


cation of the step-by-step method, each 
telephone being equipped with a calling 
keyboard consisting of three keys, one for 
the hundreds, one for tens and one for 
the units in systems intended to operate 


Fic. 2.—STANDAKD TELEPSONE AND ELECTRIC 
ComMPANY’s PORTABLE SET. 
up to 999 telephones. In calling, the keys 
are moved to the desired number in each 
class and the called subscriber is then 
rung up in the ordinary way. Should his 
line be busy a busy signal is given, and 
no interference is possible. When the 


stalled at the central exchange is claimed 

to be of a very strong and substantial 

construction. 

THE STANDARD TELEPHONE AND ELEC- 
TRIO COMPANY. 


The novelties which this company is 
offering this season consist of the switch- 
board and the portable set shown in the 
accompanying illustrations. 

The switchboard is of the automatic 
drop-restoring type, having improved cir- 
cuit-changing keys and tubular clearing- 
out drops. As the illustration clearly 
shows, the board is made in sections of 
one hundred drops each, the clearing-out 
drops being mounted below the answering 
jacks, while the ringing and listening keys 
are mòunted on a shelf on the lower part 
and are immediately accessible by means 
of hinges allowing the shelf to be turned 
up. The cords and cable terminals are 
of a new and improved design. 

The portable set is rather a novel ar- 
rangement, the standard being of solid 
mahogany, while the base and top of the 
instrument are made of brass, fully nick- 
eled. This instrument, like all the other 
telephone manufactures of this company, 
is provided with the Mildé transmitter, 
which has now been in use abroad and in 
the United States for over ten years and 
has achieved an enviable reputation. This 
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instrument is entirely self-contained and 
has no parts to get out of adjustment. 
It is claimed by the maker that it is ex- 
ceedingly economical of battery current. 
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of the night-bell and line connections and 
so simplifies the connections of the switch- 
board as to prevent the possibility of 
faulty connections. All of the cord cir- 


Fie. 1.—WILLraMs-ABBOTT COMBINED REMOVABLE SPRING-JACK, DROP AND COIL. 


The Standard company has recently con- 
structed a fine new factory at Madison, 
Wis. 
THE WILLIAMS-ABBOTT ELECTRIC COM- 
PANY. 
The Williams-Abbott Electric Com- 
pany, Cleveland, Ohio, manufactures tele- 


cuit connections are insulated with hard 
rubber. The standard switchboard made 
by the company is cf quarter-sawed oak 
containing these units, ten pairs of cords 
with plugs and ten listening, ringing and 
back-ringing keys and ten clearing-out 


_ drops being provided for each operator’s 
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Fria. 2.—WILLIAM8-A BBOTT OPERATOR’S KEY. 


phone apparatus of all kinds. The illus- 
tration on this page shows the combined 
removable spring-jack, drop and coil em- 
ployed by it upon its standard metallic 
circuit switchboard. This instrument, 
which is the subject of patents by Mr. H. 
C. Dodge, combines many features of 
novelty and merit. The shutter is auto- 
matically restored upon the insertion of 
the plug into the jack, while the apparatus 
is greatly condensed and brought into the 
small compass necessary for use on mod- 
ern switchboards of large capacity. The 
construction and operation of this instru- 
ment are easily understood from the illus- 
tration. It is adapted for use both on 
local exchange and toll-line boards, and 
both line and clear-out drops of tubular 
form are made non-inductive and of high 
sensitiveness. The tubular casing of the 
coil allows the use of coils either of series 
or bridging type. Inserting the drop in 
its place on the board and then screw- 
ing down two thumb-nuts completes all 
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position. For large installations a highly 
developed form of multiple lamp signal 
transfer system is provided. The cabinets 
are made up in sizes of twenty-five, fifty 
and one-hundred-drop capacity. 
Thecompany’s distributing boards 
are of exceedingly convenient 
form and comprise also carbon 
lightning arresters, heavy-current 
arresters and test-jacks. By 
means of the latter any line can 
be tested from the cross-connect- 
ing board to the subscriber or to 
the switchboard without the dis- 
connection of any wires. Lines 
may be connected to the clips 
either by soldered joints or screw and 
washer connections. The clips are plainly 
numbered on both sides of the distributing 
board, whereby lines are easily located and 
the tracing of jumper wires greatly 
facilitated. 

THE CONNECTICUT TELEPHONE AND ELEO- 

TRIO COMPANY. 


The instruments manufactured by this 
company anc here illustrated are of two 
different and interesting types. The tele- 
phone shown in Fig. 1 was designed with 
the object of making as compact an in- 
strument as possible and of installing all 
of the necessary parts in a single box 
structure. The wall box is made in three 
parts, the upper containing the switch 
hook, induction coil and ringer; the mid- 
dle section containing the magneto gener- 
ator, and the lower section containing the 
necessary battery for operating the trans- 
mitter. This compartment holds two dry 
cells. By unlocking the front of the in- 
strument the whole of the interior is at 


Fies. 1 AND 2.—CoNNECTICUT TELEPHONE AND ELECTRIC CoMPANY’S INSTRUMENTS, 
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once exposed, thus rendering any repairs 
or changes very convenient. This instru- 
ment is made up with a powerful long- 
distance transmitter, an improved re- 
ceiver and a new type of magneto ringing 
generator. It is constructed either for 
bridging or series lines of any capacity, 
and, if desired, is furnished with a carbon 
lightning arrester mounted between the 
binding-posts on the top of the instru- 
ment. 

The second type of telephone, illus- 
trated in Fig. 2, is made up on the general 
lines of central energy apparatus, but is 
designed to operate on magneto ringing 
systems. The cabinet is so constructed 
that the upper lid can be raised and the 
front may be lowered or opened, while the 
battery box at tne lowest part of the struc- 
ture is supplied with a door so that the 
batteries are accessible with very little 
trouble. The general design of this very 
neat instrument is well shown in the ac- 
companying illustration. It is intended 
primarily for use in residences. 

THE HOLTZER-CABOT ELECTRIC COMPANY. 

The telephone manufactures of the Holt- 
zet-Cabot Electric Company, of Brookline, 
Mass., comprise numerous varieties of ap- 
pliances, the illustrations here showing a 
magneto bell and a new intercommuni- 
cating desk set intended for operation in 
connection with the Ness automatic inter- 
communicating telephone system. The 
magneto bell is of the five-magnet type, 
and is an instrument of high power in- 
tended to be used on bridging lines or in 
other places where a magneto bell capable 
of ringing through a very high resistance 
is desirable. The shunt in these ringers 
is of most ingenious construction and de- 
pends upon centrifugal action for its oper- 
ation. A case containing silver-plated 
granules is made to rotate with the arma- 
ture, and these, flying up when the arma- 
ture turns, open the circuit immediately. 
These magnetos are made in a number of 
sizes and wound for ringing through a 
variety of resistances. 

The intercommunicating desk set em- 
bodies all of the desirable features of the 
wall telephone, and is entirely automatic 
in its operation, the restoring mechanism 
being located in the base of the instru- 
ment, while calling is accomplished by the 
switch on the top of the base. This auto- 
matic system is made in a variety of forms 
adapted to the various requirements of 
intercommunicating installations. The 
smallest size made is a ten-point instru- 
ment, whick. takes care of ten stations or 
any number less than that. The instru- 
ments are made also of sixteen and twen- 
ty-point sizes, with capacity for a corre- 
sponding number of lines. 
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THE WESTERN ELECTRICAL SUPPLY COM- 
PANY. 
The central energy telephone apparatus 


handled by the Western Electrical Supply 


Sa ~ 
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to depend in any way upon the rigidity 
of the wooden framework. These switch- 
hoards are closed at the back with heavy 
felt curtains mounted upon substantial 


Fic. 1.—Hovrzee-Capor FIVE-MAGNET GENERATOR. 


Company, of St. Louis, Mo., is adaptable 
either to small or large exchanges. In the 
accompanying illustrations are shown sev- 
eral of the details of this system, which 
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framework of the visual signal multiple 
board is of very rigid construction, en- 
suring great stability and not permitting 
the situation of the switchboard appliances 


Fie. 2.—HoxLtzer-Canor INTERCOMMUNICATINSG Desk SET. 


rollers, serving to keep out dust from the 
rear of the board while permitting ready 
access to all of the parts. The key shelves 
of each operator’s position are hinged 
separately, the wood used in their con- 


ey struction being of three layers 


thickness, with the grain crossed, 
thus eliminating the possibility 
ofwarping. Thecircuit-changers 
are enclosed and of a dustproof 
type. The visual signals or lamps 
are mounted on the upper part 
of the board, while immediately 
below them are mounted the 
multiple jacks, with the answer- 
ing jacks on the lower panels 
directly in front of the operator’s 
position. In this system the call 
to central is accomplished by re- 
moving the subscriber’s receiver 
from its hook, causing a visual 
signal to appear in front of the 
operator, a pilot lamp to light at 
her position, and a pilot lamp 
on the chief operator’s desk 
to light as a supervisory sig- 
nal. The insertion of the 
answering plug extinguishes all the lights. 
When the conversation is finished minia- 
ture incandescent lamps on the cord cir- 
cuit are illuminated, showing that a dis- 
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mechanism and then rotated so that the 
three arms carried at its lower part en- 
gage with certain of the contacts on the 


parts of the United States. Perhaps the 
most interesting of these plants is that 
at Fall River, Mass., which was described 


connection is desired. The busy signal is 
given by an audible click sounding in the 
operator’s head telephone should she at- 


Fic. 1.—IRoN FRAMEWORK OF WESTERN ELECTRICAL SUPPLY COMPANY’S SWITCHBOARD. 


tempt to plug in a line that is already in 
use. 

The Western Electrical Supply Com- 
pany has already supplied a large number 
of exchanges with this type of apparatus, 


at length in the KLEcTRicAL Review for 
November 16, and of whose main switch- 
board apparatus an illustration appears 
on page 731 of this issue. The accom- 
panving illustration represents one of the 


Fie. 2.—VisuaAL SIGNAL APPARATUS, WESTERN ELECTRICAL SUPPLY COMPANY. 


which, it is stated, is giving verv general 

satisfaction. 

THE STROWGER AUTOMATIC TELEPHON:: 
SWITCHBOARD COMPANY. 

This concern, whose headquarters are 
in Chicago, manufactures apparatus for 
the installation of automatic telephone ex- 
changes, of which a considerable number 
are in successful operation in different 


selector switches used on the Fall River 
and New Bedford, Mass., exchange switch- 
boards. This instrument handles the con- 
nections for an exchange up to 9,999 lines 
capacity, three instruments being requisite 
to complete a call. The movements of 
the selector switch are two in number, 
the rod shown at the front of the appara- 


Fic. 3.—LAMP SIGNALS, WESTERN ELECTRICAL SUPPLY CUMPANY. 


semi-circular banks below. The move- 
ment of the switch is governed by the 
relay magnets on its back frame. The 
apparatus is very compact, the illustra- 
tion here shown being about half actual 
size, and its construction exhibits the re- 
sult of extraordinary mechanical and elec- 


AUTOMATIC SELECTOK TELEPHONE SWITCH, 
STROWGER SYSTEM. 


trical ingenuity, while its operation is 

said to be entirely satisfactory. 

THE FARR TELEPHONE AND CONSTRUCTION 
SUPPLY COMPANY. 

The specialty of this company, whose 
headquarters are in Chicago, at present is 
bridging telephones, intended for use 
where twenty or thirty instruments are 
to be placed on one line. The magneto 
generators used on these instruments are 
made in three types, adapted to ring the 
standard bell through 50,000, 100,000 
and 150,000 ohnis, respectively. The per- 
manent magnets used in these instruments 
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sustain from ten to twelve times their own 
weight and laminated armature cores are 
used. The coils of the ringers are wound 
with very fine wire of from 1,600 to 3,000 


Fig. 1.—Farr BRIDGING SET. 


ohms resistance, and with sufficiently high 
inductance to present practically an infin- 
ite impedance when bridged across the 
talking circuit. The transmitters em- 
ployed on these instruments are of the 
carbon type, having aluminum dia- 
phragms, and are stated to give excellent 
results on long lines heavily loaded with 
telephones. A bipolar type of receiver is 
used, having magnets made of high-grade 
Norway steel and wound to a resistance 
which has been found most satisfactory in 
practice. The exchange and residence 
telephones constructed by this company 
are only eight inches wide by twenty-six 
inches high and form very compact and 
neat instruments. Their wooden parts are 
of quarter-sawed oak, highly polished. 
The Farr company also manufactures a 
large list of other telephone supplies and 
appliances of various types. 
THE D. & W. FUSE COMPANY. 

In addition to its manufactures of fuse- 
protecting apparatus for all varieties of 
electrical circuits, the D. & W. Fuse Com- 
pany, of Providence, R. I., is an extensive 
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manufacturer of telephone protecting ap- 
paratus. The accompanying illustrations 
show some varieties of this apparatus in- 
tended especially to afford protection 
against lightning and crosses with high- 
tension lines. This protector embodies a 
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cuit. The sneak coils are built to operate 
on currents of from one-tenth to five 
tenths ampere, those working at two- 
tenths ampere being recommended for 
telephone service. The lightning arrester 
is of the carbon-plate type, consisting of 


Some D. & W. TELEPHONE FUSE PROTECTORS. 


lightning arrester for relieving the line of 
high electrostatic potentials and also of 
fuses and “sneak coils” intended to pre- 
vent damage from heavy currents. The 
method of connection is shown in the dia- 


' Fia. 2.—Farr RESIDENCE TYPE EXCHANGE 
TELEPHONE SET. 


gram. The fuse is constructed upon the 
same principle as the well-known high- 
tension enclosed fuses made for lighting 
work by this company and will operate 
satisfactorily on a 3,000-volt short-cir- 


a carbon block separated from a ground 
plate by mica or an insulated water-proof 


‘film. With the mica an air-gap of 0.008 


inch is provided, while with the film only 
0.0025 inch separates the carbon from the 
ground plate. The makers recommend 
and prefer the film type of arresters, since 
this apparatus practically keeps the line 
grounded with regard to electrostatic ef- 
fects, while at -Le same time testing clear 
of grounds for the operating and other 
currents employed. When the line be- 
comes grounded with a high-tension cur- 
rent the film has the property of auto- 
matically grounding it. Since trouble 
from slight leakage current is more com- 
mon than absolute crossings the sneak 
coil is made to operate when such currents 
are diverted through the instrument, this 
apparatus being easily renewed and re- 
placed as desired. The sneak coil con- 
sists of a very small, close-wound coil 
made in two parts, which are under ten- 
sion with reference io one another, these 
being soldered together by a solder of 
special composition and having a very low 
melting point. The whole apparatus is 
enclosed in a capsule of hardened gelatine 
and forms a highly efficient protecting 
fuse against small leakage currents. 


THE EUREKA ELECTRIC COMPANY, INC. 


Among the recent products of the 
Eureka Electric Company is a new relay 
supervisory, electric light signal, clear-out 
switchboard. This board is adapt- 
able either to magneto or central energy 
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call system exchanges. The special fea- 
tures embodied in this board are that there 
are no separate relays for operating line 
signals, these Leing indicated to the oper- 


ator by the lighting of a small incandes- 


cent lamp. The relays employed are self- 
contained, self-restoring and have the 
lamp signals enclosed in their cores. The 
board by this means is considerably sim- 
plified. In addition to this switchboard 
apparatus the company makes a complete 
line of multiple switchboard and other 
telephonic apparatus ‘of all kinds, and 
within the last three years is said to have 
equipped and installed apparatus in more 
than 2,000 exchanges. 
STANLEY & PATTERSON. 

The latest improved type of automatic 
patented intercommunicating apparatus 
placed on the market by Stanley & Pat- 
terson, 93 Liberty street, New York, 
manufacturers of De Veau telephone ap- 
paratus, merite special attention. By use 
of the De Veau patented automatic 


8witchless telephone apparatus any sta- 


tion may be called by pressing the button, 
with the receiver either on or off the hook. 
When you put the receiver back on the 
hook, the connections are automatically 
restored. By holding the button down on 
the first call and pressing any other but- 
ton, one or more additional parties may 
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Fia. 1.—Front View or De Vgau SwiTcyH 
LESS TELEPHONE. 


be cut in and take part in the conversa- 
tion, thereby obviating the necessity of 
repeating the same. This feature is novel 
with this apparatus, and in itself saves 
a great deal of time. 

The act of pushing in the button all 
the way calls the siation. When the press- 
ure on the button is removed, it comes 
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half way back and cuts in the talking 
circuit. 

The switchless intercommunicating 
desk telephone is artistically designed and 
an ornament to any desk. Each instru- 
ment is fitted with De Veau solid-back 
Bell type transmitter and solid bipolar 
receiver. 

Fig. 3 shows the interior of the wall 
type De Veau patented automatic switch- 
less telephone. The telephone is wired 
complete to a hinged backboard, so that 
the line circuits can be connected perma- 
nently to the backboard. The interior 
of the telephone can be examined or the 
circuits tested without disconnecting any 
of the wires. 

“The De Veau solid-back Bell type long- 
distance transmitter (Fig. 4) is the re- 
sult of many years’ careful study and ex- 
tensive experiments. The diaphragm is 
made of aluminum, specially coated to pre- 
vent its becoming corroded. This bridge 
is provided with a tushing or collar, 
through which the back electrode plunger 
passes. As shown in illustration, this 
collar is provided with a screw, by means 
of which any adjustment of resistance 
in the carbon electrode desired may be 
made and, when properly adjusted, firmly 
fixed by setting of screw, as shown in illus- 
tration. The front electrode is attached 


Frc. 2.—SWwITCHLERS DESK SET. 


to the diaphragm by a screw and lock nut. 
The method by which the electrodes are 
manufactured is entirely original. 

The carbon granules used in De Veau 
solid-back Bell type transmitters are pre- 
pared in the company’s own factory. The 
manufacturers employ a special process 
and can guarantee its resistance. The 
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front plate of transmitter is made of heavy 
cast bronze metal, which entirely elimi- 
nates the metallic ring so common to 
transmitter cases when made of spun 
metal or of a light-weight casting. The 
mouthpiece is of new type, with perforated 
guard and vent holes. 

Stanley & Patterson also manufacture 
a full line of De Veau exchange apparatus 
for central energy, bridging and series 


Fra. 4.—INTERIOR VIEW TRANSMITTER. 
work. There are over a hundred different 
types of telephones illustrated in their 
new catalogue. 


American Society of Mechanical 
Engineers. 
At the election of officers of the Ameri- 
can Society of Mechanical Engineers, 


Fia. 3.—INTERIOR VIEW SWITCHLESS TELEPHONE. 


which met recently in New York city, the 
following were elected: President, Edwin 
Reynolds, of Milwaukee; vice-presidents, 
Wilfred Lewis, Philadelphia; M. E. 
Cooley, Ann Arbor, Mich., and M. P. Hig- 
ginson, Worcester, Mass.; treasurer, Will- 
iam H. Wiley, New York; secretary, Pro- 
fessor F. R. Hutton, New York. 
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Correspondence Instruction. 


In the last ten years the method of in- 
struction by correspondence has become of 
vast importance in this country, and at 
present a very large number of students 
are enrolled in these courses, those fur- 
nished by the International Correspond- 
ence Schools, of Scranton, Pa., having en- 
rolled probably the largest number of 
students to be found in connection with 
any institution of learning in the world. 

A little over ten years ago the editor 
of the Colliery Engineer, an educational 
magazine published at Scranton, became 
convinced that a systematic course of in- 
struction in coal mining, adapted to the 
needs of ambitious men of little educa- 
tion, would be of great advantage in the 
immediate neighborhood. In October, 
1891, such a course was prepared and stu- 
dents shortly began to enroll for it. The 
success of this course soon led to the prep- 
aration of others of mechanical, steam and 
electrical engineering, and from these be- 
ginnings there was rapidly evolved the in- 
stitution known as the International Cor- 
respondence Schools. 

The method adopted in this variety of 
instruction is to send a student pamphlet 
instruction papers beginning with the 
fundamental principles of the profession 
or trade which he is studying. Tn the 
electrical course. the first papers deal with 
arithmetic. These are especially prepared 
for home study and are widely different 
from the ordinary text-books. After the 
student has mastered his first instruction 
paper he is required to answer the ques- 
tions in an examination paper forming 
part of the first lesson. His answers are 
examined and corrected, the errors pointed 
out, and the student furnished with such 
instruction as he requires to master any 
of the difficulties of the lesson. This svs- 
tem of study, examination and correction 
is followed throughout the entire course 
until it is completed and a diploma 
granted. The feature of the svstem, how- 
ever, consists in furnishing cach student 
at the outset with a duplicate set of his 
papers, neatly and durably bound, to be 
used as a reference library in his work. 
For example, a man may be a student of 
the course in dynamo running, and al- 
though he mav be studying the first papers 
in arithmetic, the possession of the school’s 
reference library will enable him imme- 
diately to solve most of the various techni- 
cal problems which constantly arise in 
practical work. 

It is stated that the results attained in 
electrical instruction have more 
gratifving than in any other direction. 
The course has been constantly revised to 


been 
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meet the necessities of the rapidly advanc- 
ing science, and specialized courses in 
different branches have been added from 
time to time. The various courses treat 
of practically all subjects embraced in 
electrical work, some of them being sum- 
marized below. 

The courses of interior wiring, dynamo 
running and engine and dynamo running 
are sufficiently described by their titles. 
Electric lighting is the course intended for 
those engaged in the operation of electric 
lighting stations or the installation and 
maintenance of lines and interior wiring. 
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running is also offered for the use of 
motormen, conductors and barn employés 
who desire a thorough knowledge of the 
principles of operating electric cars. En- 
gine and dynamo running is another 
course intended for engineers, firemen and 
dynamo tenders. The steam - electric 
course is intended for those who desire 
thorough instruction in all of the details 
of steam engineering, electric lighting and 
railways. 

Electrical engineering is the full course 
intended for superintendents of electric 
factories, machinists, draftsmen, design- 


EXPERIMENTAL AND TESTING OUTFIT FURNISHED TO STUDENTS OF THE ELECTRICAL 
ENGINEERING COURSES, INTERNATIONAL CORRESPONDENCE SCHOOLS. 


electric railways is a course intended for 
those engaged in the operation and main- 
tenance of electric traction svstems. A 
combination course is also offered in these 
two subjects. 

Advanced electrice lighting is a course 
intended for those who desire a thorough 
knowledge of both the steam and elec- 
trical engineering branches of the work, 
or for those who wish to qualify to take 
charge of electric light and power plants 
and systems. Instruction in these courses 
includes, in addition to the fundamental 
subjects, lessons concerning boilers and 
fittings, combustion, fire draft, boiler man- 
agement, feed water, steam engines, the 
indicator, governors, valve gears, com- 
pound engines, steam pumps. elevators, 
steam heating, the elements of electricity 
and mechanics, dvnamos and motors and 
their operation, dvnamo-electric machin- 
ery, alternating currents and electric 
transmission, with optional instruction in 
drawing and interior wiring. 

Advanced electric railways is a course 
cognate with the above on the subjects cov- 
ered by its title. A course in electric car 


ers, etc., and all others who wish a thor- 
ough practical knowledge of the principles 
and design of electrical apparatus and its 
maintenance and installation. This ìn- 
cludes a very full course of instruction on 
the subjects covered by the courses al- 
ready mentioned and also mechanical en- 
ginvering. Courses are also offered in 
telephony and telegraphy. l 

Students in the electrical and allied 
courses are provided with the experimental 
and testing apparatus shown in the illus- 
tration. This is furnished in connection 
with the instruction in elements of elec- 
tricity and mechanism, and is a valuable 
and practical aid in putting into practice 
the principles taught in the course. 

The amount of good that has been done 
by correspondence instruction is hard to 
overestimate. The enrolment of students 
in the schools which form the subject of 
this article has already surpassed 350,000. 
> 


New York Electrical Society. 
The 219th mecting of the New York 
Electrical Society will be held Thursday 


evening, December 19. Professor Dayton 
C. Miller, of the Case School of Applied 
Science, Cleveland, Ohio, will lecture on 
“Polarized Light,” with many lantern 
slides. 
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POWER TRANSMISSION IN CALIFORNIA. 


— mMM 


A DISTANCE OF 215 MILES AT AN EFFI- 
CIENCY OF EIGHTY PER CENT. 


Dr. F. A. C. Perrine, president of the 
Stanley Electric Manufacturing Com- 
pany, of Pittsfield, Mass., recently re- 
turned from a visit of inspection to the 
great power plants equipped by his com- 
pany in the state of California. When 
scen on Saturday last by a representative 
of the ExvecrricaL Review, Dr. Perrine 
spoke enthusiastically of the work that 
had been done in the direction of elec- 
trical transmission of large powers to 
long distances in California. He described 
the two great installations, that of the 
Bay Counties Power Company and that of 
the Standard Electrice Power Transmis- 
sion Company, both of which derive their 
power from mountain streams on the 
western slope of the mountains forming 
the divide between California and Nevada, 
and transmit to the city of Nan Fran- 
ciseo and to intermediate points, as well 
as distribute in the neighborhood of the 
power-houses: for mining power and other 
purposes. Speaking of the recent achieve- 
ment of the Standard company in trans- 
mitting power 215 miles from the Blue 
Lakes power-house via Oakland and 
around the southern end of San Francisco 
up to Redwood, Cal, he said that the 
overall efficiency of this transmission, 
measured to the receiving step-down trans- 
formers at the terminus, was as high at 
full load as eighty per cent. The power is 
utilized for lighting. electric railway and 
general power purposes, and a very Con- 
siderable portion of it 1s used also in the 
operation of shovels and other*tools used 
in placer mining in the gravel drifts near 
the power-houses. In both of these plants 
the hydraulic equipment consists of high- 
head, high-velocity impulse wheels and 
each plant has a capacity of about 10,000 
kilowatts. 

Dr. Perrine made some interesting 
references to his travels in inspecting these 
plants. In three days he had to travel 
about 140 miles on buckboards and in 
buggies, horseback and on foot. Yet in 
this difficult mountain country heavy 
hydraulic and electrical apparatus has 
been successfully installed, the machines 
being teamed, in some instances, thirty- 
five miles from the nearest railroad sta- 
tion. 

The outlook for the successful opera- 
tion of these installations is exceedingly 
good, as coal is expensive and of inferior 
quality on the Pacific coast. “More than 
a million pounds,” said Dr. Perrine, “of 
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aluminum cable an inch in diameter has 
been used on these transmission lines and 
the troubles which were feared by some in 
connection with brush discharge and air 
leakage from cable to cable at these high 
potentials has not been encountered. The 
operation of the lines so far as completed 
has been entirely satisfactory.” 

The plant of the Bay Counties company 
is already in full operation, its limiting 
transmission distance being 185 miles. 
The plant of the Standard company will 
be started early in 1902, depending some- 
what upon belated deliveries of hydraulic 
apparatus. The electrical installation is 
already complete. 

These lines represent the extreme limit 
to which electrical power transmission 
has been extended and reflect both upon 
their designers and constructors unusual 
credit. -The problem presented was one of 
extreme apd almost monumental difficulty. 
The solution has been simple and practi- 
cal, and it is believed that the operation 
of these installations will add no little 
to the effective producing power of Cali- 
fornia industries, and prove the forerun- 
ner of numerous other installations of the 
same general character. 

so oe. S 


THE HIGH-SPEED ELECTRIC TRACTION 
EXPERIMENTS IN GERMANY. 


— 


BY U. S. CONSUL-GENERAL F. H. MASON. 


It is from one of the power stations of 
the Berlin Electrical Company that the 
current supply is transmitted at high 
voltage from Oberschönweide, on the 
River Spree, above Berlin, across to 
Marienfelde for the high-speed electrical 
railway experiments, a preparatory ac- 
count of which has been given in the 
EvecrrtcaL Review for November 30,. 
1901. After many months of careful 
preparation, the actual tests began at the 
end of September on the stretch of stand- 
ard-gauge track between Marienfelde and 
Zossen. They have been from the first 
carefully guarded from publie observa- 
tion, and no technical account of the diffi- 
culties encountered and results obtained 
will be accessible until the full official re- 
port of the engineers in charge of the 
experiments shall be published. 

From entirely trustworthy sources, how- 
ever, information has been obtained from 
time to time on the basis of which it can 
he stated that during the first few days 
the speed attained did not exceed ninety 
kilometres (55.9 miles) per hour. This 
was gradually inereased until the record 
of November 8 shows a pace of 150 kilo- 
metres (93.2 miles) per hour, which, ac- 
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cording to the best information that can 
be obtained, is considered the practicable 
limit of advisable speed with the equip- 
ment thus far devised. Above that veloc- 
ity the increasing danger of derailment 
and the tremendous strain upon track and 
rolling stock would, it is believed, out- 
weigh the advantages of higher speed 
with the machinery now available. It is 
therefore understood that the experiments 
are suspended, at least until some radical 
changes, suggested by this experience, may 
be made in the construction of motors and 
other details of the apparatus. 

The official report, when it shall ap- 
pear, will be replete with new and inter- 
esting data for electrical scientists. The 
motors, although in at least one instance 
“burnt out” by the powerful current, have 


„apparently done all that was expected of 


them, and the expected difficulty of “get- 
ting the current into the car’ from a 
triple overhead wire seems to have been 
successfully overcome. The other antici- 
pated obstacle, air resistance, proved less 
serious than was expected. The maxi- 
mum pressure registered by the instru- 
ments placed in front of the cars was 134 
kilogrammes per square metre—approx!- 
mately 16.7 pounds per square foot. 
The present results of the experiments, 
although falling far short of the extreme 
rates of speed which were somewhat glibly 
talked about as likely to be attained, 
demonstrate anew the difficulties and con- 
sequent greatly increased expenses which 
inevitably attach to extreme velocities, but 
they will form a new and valuable ground- 
work of demonstrated facts upon which 
further experiments toward still higher 
rates of speed can safely be based. 
> 
London Underground Railways to 
Have American Equipment. 


The following cable despatch, under 
date of December 9, comes from London 
and is believed to be substantially correct: 
“Tt is unofficially, but apparently ac- 
curately, announced that Mr. Lyttelton, 
the arbitrator appointed by the Board of 
Trade, has decided against the Ganz clec- 
tric system for the Metropolitan and Dis- 
trict railways. 

“This statement of Mr. Yerkes’s victory 
was accepted as correct at the Stock Ex- 
change to-day (December 9), with the 
result that Metropolitan shares advanced 
5 and District shares 14.” 


— — Md 


The physical laboratory at J ohns Hop- 
kins University has received a gift of 
$1,000 for new apparatus from Mrs. L. J. 
Wood, of Jamaica Plain, Mass. 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HE LAST MONTH of the year 

T 1901 finds the electrical industry 

in Chicago and throughout the 

West in a most prosperous condition, and 

there is every reason to believe that 1902 
will tell a similar story. 

In all of the western states new elec- 
tric railways are being built, and this has 
kept engineers, contractors, dealers in rail- 
way supplies and manufacturers behind 
on their orders. Already there are 
enough western lines projected to make 
the coming year equally as active in the 
railway field as the year 1901 has been. 

In the telephone field the western devel- 
opments of the past twelve months have 
been truly wonderful. 
populous states of Ohio, Indiana, Illinois, 
Iowa, Michigan and further west, new ex- 
changes have been installed in cities, 
towns and hamlets, and, in addition to 
this, residents of farming sections have 
been connected by rural lines. The 
farmer and stockman is no longer willing 
to drive to town to find what price his 
produce is Lringing, but simply walks to 
his telephone, takes down the receiver and 
has a talk about the markets with his 
merchant. These rural lines have drawn 
heavily on the manufacturers for both 
instruments and wire, and many of the 
larger factories have been obliged not only 
to increase forces but also to put on night 
shifts. Put it down, therefore, that the 
telephone manufacturer in the West who 
does not wear a smile of contentment is 
suffering from a disordered liver and not 
an impoverished bank account. 

Drop into any of the electrical repair 
and maintenance shops of Chicago and 
you will be at once impressed with the 
magnitude of this branch of the business. 
These people are rushed with orders and 
their chief concern is how to do the work 
on time. 

In the motor and dynamo field the same 
general activity is manifested. Almost 
every manufacturer of these machines in 
the West has, during the past twelve 
months, been obliged to enlarge his fac- 
tory or work night and day. In some 
cases both these means have been resorted 
to in order to fill orders. In several in- 
stances quarters were too small, and large, 
modern factory buildings were erected on 
entirely new sites. A number of new com- 
panies have entered this line of manufact- 
ure and bid fair to become prominent fac- 
tors in the field during the coming year. 

Comment upon this field would be too 
much abridged should I fail to mention 


Throughout the. 


the growth of the electric lighting in- 
dustry. In all of the large cities of the 
West the lighting companies have made 
improvements on a large scale, consisting 
of increases in motive power, generators, 
general equipment and buildings. But 
this growth is by no means limited to the 
large cities. In all of the western states 
each week has given birth to new electric 
light corporations which have completed 
plants or are at present at work on them. 


The field is not nearly covered as yet, and 
I hazard nothing in saying that 1902 will 
be a great light year. 

The manufacturers of lamps, both are 
and incandescent, throughout the West re- 
port a very busy year, and among all of 
them preparations are being made to 
meet a growing demand during the com- 
ing season. I might say, also, that some 
of the most meritorious improvements in 
electric lamps for the year may be cred- 
ited to western manufacturers. New com- 
panies, possessing capital and engineering 
ability, have been formed for the manu- 
facture of lamps and are now in opera- 
tion. 

The wire industry in the West, embrac- 
ing rubber-covered magnet and weather- 
proof wires, is in a very healthy condi- 
tion. Indeed, it may be said that com- 
panies have been well nigh overwhelmed 
with orders. 

It is estimated that during the year 
1900 $1,150,000 worth of electric fans 
were manufactured in the United States. 
A large per cent of these were the product 
of western factories. This year it is safe 
to increase this estimate by several hun- 
dred thousand dollars and the West has 
fully shared in the increase. ; 

In passing, it would be well to men- 
tion the manufacture of conduits for un- 
derground and interior work. It has been 
a satisfactory year in this line, and an in- 
crease in the output may be safely pre- 
dicted for 1902. 

Western companies engaged in the man- 
ufacture of engines—steam, gas, gasoline 
and oil—used to drive electrical machin- 
ery have done “big business.” New com- 
panies have been organized and new plants 
constructed, which will be actively en- 
gaged in supplying both the domestic and 
forcign trade during the coming year. 

In the manufacture of electrical in- 
struments, batteries—both storage and 
primary—rheostats, insulators and insu- 
lating material, sockets and switches, 
transformers, electric fixtures, fire and 
police alarm apparatus, electrical cranes 
and hoists, carbons and electric bells the 
West shows both an improvement in the 
character of its output and a most signifi- 
cant increase. 

As I said above, the closing of the year 
1901, which, from the standpoint of the 
electrical manufacturer, has been a bril- 
liant one, gives promise of yet greater 
accomplishments for 1902. 


Chicago, December 7. J. F. C. 
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THE PRESENT TELEPHONE OUTPUT. 


From information received from numer- 
ous manufacturing companies it has been 
possible to make a close approximation 
to the number of telephones manufactured 
daily in the United States at present. It 
is learned that the independent manu- 
facturers are turning out about 2,000 com- 
plete sets daily, of which, it is claimed, 
more than eighty per cent are made in 
Chicago and its immediate vicinity. 

From the instrument statement of the 
American Telephone and Telegraph Com- 
pany (Bell) it appears that for eleven 


months of the year 1901 the rate of output 
was 2,033 telephones per day. The latter 
figure, however, represents both trans- 
mitters and receivers, and shows the out- 
put of telephone sets by this company to 
its licensees for lease to subscribers to be 
at the rate of 1,016 sets of instruments 
per day. 

From these figures it is seen that the 
total telephone output of both classes of 
manufacturers is in excess of 3,000 com- 
plete telephone sets per diem, or over 
1,000,000 per year. Taking the average 
value of these sets and of the switchboard 
apparatus accompanying them at a fair 
estimate, it appears that the output of 
the telephone manufacturing industry in 
the United States is valued at between 
$30,000,000 and $35,000,000 per year. 

It is believed that these figures are sub- 
stantially accurate, and from them it is 
evident that the manufacturing output of 
the independent makers is about double 
that of the American Telephone and Tele- 
craph Company’s manufacturing depart- 
ment. The independent instruments are 
sold outright to users and very large num- 
bers of them find use for intercommuni- 
cating and private line purposes, whereas 
all of the output of the Bell telephones is 
held by the various companies in the Bell 
interests and are leased to subscribers con- 
nected with the exchanges and long-dis- 
tance lines of that organization, none of 
them being sold. These figures for tele- 
phone equipment do not include line 
equipment of any kind, nor do they in- 
clude power plants, generators, cable ter- 


_minals, storage batteries and other ac- 


cessory apparatus in use in exchanges. 
It is probable that the consumption of 
such material, including poles, wires, fix- 
tures, cables, conduits and power-plant 
apparatus, is over $25,000,000 a year, 
making a total consumption and output 
of apparatus for telephone use in the 
United States of between $50,000,000 and 
$60,000,000 every twelve months. 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


ELECTRICAL ACTIVITY IN SOUTH AFRICA— 
It is reported that the docks at Cape Town, 
South Africa, will be provided with an ex- 
tensive electric system for lighting and for 
the operation of hoists, cranes and surface 
tramways. 

CHINESE ELECTRIC TRACTION NEws—It is 
said that Shanghai will soon have an electric 
traction system, the municipal council hav- 
ing decided to advertise for tenders for the 
construction and operation of tramways. The 
right to take over the system after a certain 
period is reserved by the council. 


SEATTLE ELECTRICAL ACTIVITY—The Board 
of Public Works, in Seattle, Wash., has 
granted permission for the erection of a 
large number of poles and the stringing of 
wires to the Sunset Telephone Company and 
the Seattle Cataract Company. The Inde- 
pendent Telephone Company has also re- 
ceived permission to construct independent 
conduits. 


CAPITAL STOCK INCREASED—At a meeting 


of the directors of the Chicago Telephone - 


Company, it was voted to increase the capi- 
tal stock from $9,000,000 to $12.000,000. This 
stock is to be offered to the stockholders at 
par in the proportion of one new share to 
each three of the old. This company fur- 
nishes service for Chicago. Mr. John I. 
Sabin is president. 


CONSTRUCTION WorK TO Be PusHED—The 
work of building the power plant of the 
Citizens’ Light and Power Company in 
Rochester, N. Y., is to be pushed as rapidly 
as possible. Great difficulty has been expe- 
rienced in securing the necessary steel for 
the framework, but this is now to be supplied 
within a short time. This company is capi- 
talized at $2,500,000. 


ALASKA MINE To USE ELECTRIC PowErR— 
It is said that the Treadwell Mine on Doug- 
las Island may be soon operated with elec- 
tric power. The management is said to be 
considering the utilization of the water of 
Sheep Creek for the generation of elec- 
tricity. It is claimed that enough power can 
be secured from this river to supply Juneau 
with electric light and power for years to 
come. 


LARGE CALIFORNIA LIGHTING CoMPANY— 
News comes that a number of eastern capi- 
talists are interested in the formation of a 
lighting and power combination in San Fran- 
cisco, Cal. This organization has been or- 
ganized with a capitalization of $30,000,000. 
The name of the concern is the California 
Gas and Electric Corporation. Its plan is 
to carry on operations in nearly all the 
cities and towns of California. 


TELEPHONE AcTiviry—Seven Pennsylvania 
independent telephone companies are to 
unite. Among them are the People’s Lacka- 
wanna, Anthracite and the separate Allentown 
telephone companies, which will combine as 
the Central Pennsylvania Telephone Com- 
pany. Mr. S. E. Wayland is to be the presi- 
dent of this company. The new company will 
control all the lines and instruments of the 
above named companies besides many small 
ones. 


CALIFORNIA ELECTRIC RAILWAYS—The Oak- 
land & San Jose Railway Company, with 
a capital stock of $2,500,000, has been formed 
for the purpose of building an electric line 
around the bay of San Francisco and from 
San Francisco to Alameda and Oakland with 
San Jose as a southern central point. The 
principal owners are said to be those inter- 
ested in the railway system of Oakland, 
Alameda and Berkeley. 


PHILIPPINE ELECTRIO RaILwaY—Mr. R. H. 


CURRENT ELECTRICAL NEWS 


Thomson, of Sutton, Neb., is interested in 
the Lyon Transportation and Improvement 
Company, the object of which is to build 
an electric or steam railway from Olangapo 
on Subig Bay to Orani on Manila Bay, a dis- 
tance of twenty-five miles. It is said that 
the region through which it is intended to 
run the railway is a fertile valley and pos- 
sesses excellent shipping facilities at both 
ends. 


KNOXVILLE TRACTION COMPANY CHANGES 
Hanps—The controlling interest in the stock 
of the Knoxville Traction Company, of Knox- 
ville, Tenn., which was held by Mr. Frank 
S. Hambleton and others, has been trans- 
ferred to the Railways and Light Company 
of America. By this change Messrs. F. S. 
Hambleton, Bear and Steel have retired from 
the directory, and Messrs. R. Lancaster 
Williams, F. C. Todd and A. H. Rutherford 
have been elected to succeed them. 


RECOMMENDATIONS FOR IMPROVEMENTS TO 
THE BROOKLYN Bripce—Chief Engineer Mar- 
tin has issued his report on the proposed 
improvements to the Manhattan terminal of 


- the Brooklyn Bridge. Changes, extensions 


and improvements on the structure at an ex- 
pense of $3,000,000 are recommended. Part 
of the plan is for the construction of an 
elevated railway along Centre and Spring 
streets to the terminus of Bridge No. 2, and 
that a branch of this line connect with 
Bridge No. 3. 

ELEcTRIc Ratnway News—lIt is said that 
the Everett-Moore and the Mandelbaum- 
Pomeroy syndicates have reached an agree- 
ment by which the Everett-Moore people are 
to continue the extension of their system 
in the northern part of Ohio as far south as 
Findlay. while the Mandelbaum-Pomeroy in- 
terests are to confine their operations to the 
southern part of the state. They have also 
reached an agreement for a through line 
from the river to the lake by affecting a 
combination of traffic. 


LIGHTING COMPANIES CoMBINE—ATrticles of 
merger and consolidation of the Wilmington 
Coal Gas Company with the Universal Con- 
duit, Light, Heat and Power Company have 
been filed at Dover, Del. The capital stock 
of the new corporation is $1,500,000. It is 
to be known as the Wilmington Gas and 
Electric Company. Mr. John Dobson, of 
Philadelphia, and Mr. Edmund Mitchell, Jr., 
who was a director of the Universal Conduit, 
Light, Heat and Power Company, are among 
the directors of the new company. 


TELEPHONE COMRINATION—Representatives 
of six of the large companies of northern 
Ohio have met and formed a telephone or- 
ganization. This organization is known as 
the Geauga County Telephone Association. 
It comprises the following companies: The 
Chardon Telephone Company, the Chagrin 
Falls Telephone Company, the Stafford Tele- 
phone Company, the Bainbridge Telephone 
Company and the Burton Telephone Com- 
pany. Mr. Charles T. Post was elected presi- 
dent of the organization and Mr. H. C. 
Tuttle secretary. 

NEw BROOKLYN TUNNEL—Ground has been 
broken at Atlantic and Bedford avenues for 
a tunnel] in that thoroughfare. The sinking 
of the tracks of the Long Island Railroad 
beginning at Flatbush avenue and extend- 
ing as far as Nostrand avenue along Atlantic 
avenue is provided for in the plans. The 
tracks will again be put underground at 
Ralph avenue. The motive power of the 
entire line to Jamaica is to be changed from 
steam to electricity and the running time 
greatly reduced. 

NEw York ELecrric RAILWAY CHANGES 
Hannps—The property and franchises of the 
People’s Traction Company, of New York 
city, have been leased by the Interurban 
Street Railway Company. The lease of the 
franchises is signed by W. A. Boland, presi- 
dent, and Fred C. Cocheu, secretary of the 
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People’s Traction Company, and Andrew A. 
Halsey, president, and William J. Studwell, 
secretary, of the Interurban Street Kailway 
Company. The capitalization of the Inter- 
urban Street Railway Company is given as 
$2,500,000. 


SOUTHERN PowER PLANT ActTivity—Dr. 
Bertrand, of Hattiesburg, Miss., has been en- 
gaged making investigations, securing loca- 
tions, rights of ways for canals, lines, etc., 
for the purpose of erecting a power plant 
for generating electricity. He has sub- 
mitted results of his investigations, together 
with maps, etc., to the Easton Power Com- 
pany, and it is said that his reports have 
been examined and adopted without change. 
It is also stated that the chief engineer of 
the company will soon begin the installation 
of a plant. 

LARGE INCREASE OF CAPITAL StTocK—The 
stockholders of the Philadelphia Traction 
Company have met and concluded one of the 
largest deals in electric railways. All but 
one traction line in Allegheny County, the 
West End Company, will come under the 
control of the Philadelphia Traction Com- 
pany. At their meeting an increase of the 
capital stock from $21,000,000 to $36,000,000, 
and an authorized bond issue from $6,500,000 
to $22,000,000 was voted by the stockholders. 
The Philadelphia company will take pos- 
session on January 1. 

New HAMPSHIRE RAILWAY ACTIVITY—Mr. 
Wallace D. Lovell, of Newton, Mass., has 
transferred his electric railway system to 
the New Hampshire Traction Company, 
which is composed of New York and Bosten 
capitalists. The following railroads are 
affected by this transfer: The Exeter, Hamp- 
ton & Amesbury Railroad and its leased 
lines. the Dover, Summersworth & Rochester, 
the Haverhill, Plaistow & Newton, the 
Seabrook & Hampton Beach, the Amesbury 
& Hampton, the Haverhill & Plaistow, and 
the Portsmouth & Exeter railroads. 


RAILWAYS TO Use ELECTRICITY —News 
comes that the experiments which have been 
carried on by the Great Northern and North- 
ern Pacific railways with electric power 
have been so successful that these roads will 
employ it much more extensively in the 
future. The large machine shops of the 
Great Northern Railway are to be equipped 
with electric power. The power for these 
factories is generated by means of steam en- 
gines in some places, but where it is possible 
to secure it water power is employed. The 
Northern Pacific Railway also is employing 
electricity in a number of its shops. 


NEw AUTOMATIC TELEPHONE COMPANY— 
The first papers for the incorporation of the 
Automatic Electric Company, with a capital 
of $2,000,000, have been sent to Springfield, 
Ill. This company, it is announced, has se- 
cured manufacturing rights for the United 
States and the plant of the Strowger Auto- 
matic Telephone Exchange. The incorpora- 
tors are Edwin W. Gearhart, James C. Law, 
Albert G. Wheeler, Jr., Thomas H. Watkins, 
Scranton, Pa.; Charles B. Eddy, Alamo- 
gordo, N. ví., and J. B. Russell & Company, 
bankers, of New York and Chicago. The 
new Automatic Electric Company will begin 
business with an order from the [Illinois 
Telephone and Telegraph Company for a 
switchboard and its appliances and devices 
for 25,000 telephones. This company is pre- 
paring to compete with the Chicago Tele- 
phone Company. lt will introduce the 
Strowger instrument, which permits secrecy 
in conversation over the telephone. A 
guarantee will be given to each patron that 
the cost a year shall not exceed $85 for 
business and $50 for residence instruments. 
The automatic switchboard has been in- 
stalied and used for several years at 
Augusta, Ga.; Princeton, N. J.; Geneva, 
Ithaca and Perry, N. Y.; Albert Lea, Minn.; 
Trinidad, N. M.: New Bedford and Fall 


River, Mass. 
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TELEPHONE AND TELEGRAPH 


HOLDENVILLE, I. T.—It is reported tnat the 
telephone exchange in Holdenville will soon 
be completed. 


WHEELING, W. Va.—It is rumored that the 
National and Belmont Telephone companies 
will soon combine. 


Duncan, I. T.—A line from Duncan to 
McKnight has been built by the Chickasaw 
Telephone Company. 


Norway, Mer.—The line of the Eastern 
Telephone Company will soon be extended 
from Norway to Harrison. 


La Crossk, Wis.—The work of construct- 
ing a telephone line between La Crosse and 
Eau Claire has been begun. 


Newport, N. H.—The telephone line which 
extends from Newport to Mill Village will 
be extended to Cherry Valley. 


ATLANTIC, Micu.—A line between Atlantic 
and Red Ridge is to be constructed by the 
Michigan Telephone Company. 


ZANESVILLE, Oto—The Zanesville Tele- 
phone and Telegraph Company has con- 
nected part of its subscribers. 


Saxta FE, N. M.—The capital stock of the 
Grant County Telephone Company has been 
increased from $10,000 to $30,000. 


OAKLAND, Nes.—A new line which extends 
northwest from Oakland has been completed 
by the Nebraska Telephone Company. 


Geneva, N. Y.—The system of the Bell 
Telephone Company is to be reconstructed 
because of the great increase in business. 


STANTON, NEsn.—The work on the telephone 
exchange has been begun, and it is expected 


that it will be completed within a short 
time. 


DuL_utn, Minn.—The work of extending 
its lines to the Grand Marias mine is soon 
to be begun by the Duluth Telephone Com- 
pany. 


Bucyrus, Onto—The Central Union Tele- 
phone Company has begun its new construc- 
tion work. The entire system is to be over- 
hauled. 


Lockport, N. Y.—The cross country line 
of the Home Telephone Company from Lock- 
port to Tonawanda has been nearly com- 
pleted. 


TRENTON, N. J.—The plant and franchise 
of the Home Telephone Company have been 


sold at auction for $20,000 under fore- 
closure. 


ANDERSON, ‘TEX.—The telephone line of Mr. 
H. R. Jones. which extends from Roon 
Prairie to Anderson, has been sold to Mr. 
-T. J. McCune. 


PORTLAND, TENN.—The Cumberland Tele- 
phone Company is setting poles and making 
good progress in the installation of a tele- 
phone system. 


ELIZABETHTOWN, N. Y.—The Lewis & Eliza- 
beth Telephone Association has completed 
the setting of the poles from Reber to 
Elizabethtown. 


New Decatur, ALA.—A line to connect the 
Decaturs with Sheffield and other towns is 
being constructed by the Long-Distance Tele- 
phone Company. 


CoLtuMBUS, OHIO—A_ telephone line of 
aluminum of seven strands is being built by 
the Bell Telephone Company between Colum- 
bus and Massillon. 


BIRMINGHAM, ALa.—The capital stock of 
the Georgia & Alabama Long-Distance Tele- 
phone Company has been increased from 
$10,000 to $30,000. 
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New MarRKET, MINN.—The work of extend- 
ing the line of the Scott County Telephone 
Company from Credit River Station to New 
Market has been finished. 


SUENANDOAH, Pa.—Additional cables are 
being strung by the Schuylkill Telephone 
Company and a new switchboard has been 
placed in the central office. 


CHEYENNE, Wyo.—The Rocky Mountain 
Bell Telephone Company has completed its 
Cheyenne-Douglass telephone line, and the 
line is now open for business. 


CARNEGIE, Pa.—The exchange of the Pitts- 
burgh & Allegheny Telephone Company has 
been completed and is now connected with 
the main exchange in Pittsburgh. 


KENYON, M1nnN.—The poles and material 
for a farmers’ telephone line between xen- 
yon and Aspelund have arrived and the con- 
struction work will soon be started. 


RICHMOND, Va.—The Newport News & 
Richmond Telephone and Telegraph Com- 
pany has been absorbed by the Chesapeake 
Telephone and Telegraph Company. 


HEARNE, TEX.—A switchboard has just 
been installed in the office of the Southwest- 
ern Telegraph and Telephone Company by 
District Superintendent F. M. Rounds. 


POMFRET, CT.—Three new telephone ex- 
changes are to be opened on January 1 py 
the Southern New England Telephone Com- 
pany in Pomfret, Putnam and Enfield. 


San ANTONIO, TEX.—An amendment to its 
charter extending its field of operation to a 
number of counties of the state has been 
filed by the Commercial Telephone Company. 


DALEVILLE, INp.—Mr. Benjamin, who owns 
the telephone system in Middletown, has a 
force of men engaged in putting up poles for 


the purpose of extending the line to Dale- 
ville. 


SARATOGA, N. Y.—A new switchboard has 
been installed in the central office of the 
Hudson River Telephone Company, which 


was made necessary by the large increase 
of business. 


WEST SUMNER, Mr.—A large amount of 
construction work has been done by the 
Oxford County Telephone and Telegraph 
Company. A line from West Paris to Turner 
is nearly completed. 


SALINA, Kan.—The Sylvan Grove ex- 
change and toll lines have been purchased 
by the Salina Independent Telepnone Com- 


pany. A toll line is to be constructed from 
Waldo to Plainville. 


JENNINGS, La.—The new exchange of the 
Cumberland Telephone Company has been 
completed. The running of lines to the 
neighboring towns in the spring is con- 
templated by the company. 


SUMTER, S. C.—The long-distance lines of 
the Southern Telephone Company will soon 
connect Sumter with the outside world. A 
line from Columbia is now being constructed 
which will soon reach Sumter. 


BLOOMINGTON, ILu.—The Central Union 
Telephone Company is making improve- 
ments along its lines. The wires are to be 
placed in underground conduits and a new 
switchboard is to be installed. 


JoUuNSTOWN, Pa.—The work of building 
the Bell Telephone Company’s line, which is 
to connect the long-distance trunk line 
through Somerset County with the lines of 
the Listie Coal Company, has begun. 


Sarr LAKE City, UTAH—A right of way 
along the Oregon Short Line tracks for its 
wires from Salt Lake City to Cannon, has 
been accorded to the Postal Telegraph Com- 
pany through the judgment of Judge Morse. 


AUGUSTA, ME.—Mr. Thomas Leigh has ap- 
plied to the mayor for permission for the 
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Dirigo Telephone Company to lay its poles 
and wires in that city for the purpose of 
connecting its northern and soutnern trunk 
lines. 


BUFFALO, N. Y.—The Bell Telephone Com- 
pany is to break ground within a short time 
for a new branch exchange. The object is 
to relieve the large business of the Bryant 
exchange which has increased with great 
rapidity. 


DONALDSVILLE, La.—An ordinance grant- 
ing a ten-year privilege to the American 
Telephone Company has been passed by the 
town council. By the provisions of the 
ordinance the construction work must be 
begun within six months. 


SHELLROCK, Iowa—Mr. Eckles, who hae 
been working in the interest of a local tele- 
phone system, has secured the necessary 
number of patrons and the material has 
been ordered. As soon as the material ar- 
rives the construction work will be started. 


NASHVILLE, ILL.—The Southern Union Tele- 
phone Company, which now operates ex- 
changes and toll lines in Washington and 
Clinton counties, has made preparations to 
extend its lines. It is expected that the first 
extension will be made from Venedy Station 
to Coulterville. 


MIDDLETOWN, N. Y.—The directors of the 
Orange County Telephone Company, together 
with some of the stockholders, have held a 
special meeting and decided to expend from 
$10,000 to $15,000 in improving the present 
system. Orders have been piaced for a large 
amount of new material. 


WyYoMING, lowa.—Mr. H. F. Camp has been 
in town looking after the interests of the 
Jones County Telephone Company, a con- 
cern which was recently incorporated with 
a capital stock of $50,000, and has its head- 
quarters at Anamosa. Mr. Camp is the 
treasurer of the company. 


STREATOR, ILL.—At a meeting of the officers 
and stockholders of the Independent: Tele- 
phone Company it was voted to increase the 
capital stock to $100,000. The additional 
funds will be employed in extending and im- 
proving the service and it is expected that 
the lines will be extended during tne com- 
ing summer. : 

ROCHESTER, N. Y.—It is announced that the 
Rochester Telephone Company has increased 
its capital stock $200,000 and is making ex- 
tensive additions and improvements to its 
plant. A large order for wires and cables 
has been placed with the Standard Under- 
ground and Cable Company to be shipped at 
the earliest day possible. 


BIRMINGHAM, ALA.—The general manager 
of the People’s Home Telephone Company, 
Mr. S. B. Claypool, states that new instru- 
ments will be provided for the patrons of 
the company within a short time and the 
exchange equipped with an improved switch- 
board. These changes are made for the pur- 
pose of bringing about a quicker service. 


OBITUARY NOTICE 


PRoFESSOR Max ESCHENHAGEN died recently 
at the age of forty-three years. Since its 
establishment in 1899 he was in charge of 
the Royal Prussian Magnetic Observatory. 
He took a very active part in the planning 
of the magnetic work of the German 
Antarctic expedition, and in arranging the 
international work to be carried out simul- 
taneously over the entire globe during the 
period of the expedition. He has made 
numerous contributions to terrestrial mag- 
netism and shown great skill in the im- 
provement of magnetic instruments and in 
the designing of new ones. The light, con- 
venient, portable magnetographs of his de- 
sign are to be extensively used in the inter- 
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ELECTRIC RAILWAYS 


CHESHIRE, Cr.—The work of constructing 
a trolley line from Mt. Carmel to Cheshire 
has been begun. 


WILMINGTON, DEL.—Work will soon be be- 
gun in extending the Brandywine Springs 
road to Unionville. 


WORCESTER, Mass.—The construction of 
an electric railway between Worcester and 
Lowell is being agitated. 


YORK, Pa.—The York & Dover Electric 
Railway has now been completed and cars 
have passed over the line. 


MUSCATINE, Iowa—The construction of an 
electric railway between Muscatine and 
Davenport is being agitated. 


PROVIDENCE, R. I.—The pile foundations for 
the new power station of the electric rail- 
way company are now being built. 


BROCKTON, Mass.—The extension of the 
electric railway between Easton and Mans- 
field to Brockton is being discussed. 


SHEBOYGAN, Wis.—The work of construct- 
ing the new electric line between Sheboygan 
and Elkhart Lake has been begun. 


Lone BeEacu, CaL.—The construction work 
will soon be begun by the Los Angeles & 
Pacific Electric Railway Company. 


Jasper, N. Y.—Ex-Sheriff L. D. Whiting 
is interested in the building of an electric 
railway from Canisteo to Woodhull. 


ABERDEEN, WASH.—About $50,000 has been 
subscribed for the building of an electric 
railway between Aberdeen and Hohoquhan. 


CaNTON, OH10—The Canton-Massillon Elec- 
tric Railway property has been purchased 
by the Elkins-Widener Syndicate for about 
$1,200,000. 


FITCHBURG, Mass.—The directors of the 
Fitchburg & Ashby Street Railway Company 
have purchased water privileges, land and 
buildings in Ashburnham. 


CAMDEN, N. J.—The line of the Camaen & 
Trenton Trolley Company, which is being 
built between Camden and Trenton, is nearly 
completed. 


Erik, Pa.—The trolley between Erie and 
North Erie has now been completed by the 
contractors, Messrs. Smethurst and Allen, of 
Philadelphia. 


New Hartrrorp, N. Y.—It is expected that 
the Clinton branch of the trolley from New 
Hartford will soon be in operation, the con- 
Struction work being nearly completed. 


Dayton, On1t0—The People’s Railway Com- 
pany has received permission from the city 
council to make extensions to its lines in 
different parts of the city. 


CoLUMBUs, OHIO—A certificate of increase 
of capital stock from $1,000,000 to $1,500,000 
has-been filed by the Columbus, Buckeye 
Lake & Newark Traction Company. 


PRINCETON, N. J.—The borough council 
has granted the application of the T. L. John- 
son Trolley Syndicate for entrance into 
Princeton through Witherspoon street. 


LOUISVILLE, Ky.—It is said that the general 
council will be asked to grant a franchise to 
a new company for an electric railway over 
streets not occupied. 


ALHAMBRA, CAaL.— ihe work of grading 
for the Alhambra & San Gabriel extension 


of the electric road is expected to begin 


shortly. 


BROOKINGS, S. D.—The Commercial Club, 
of Brookings, is attempting to have the pro- 
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posed electric railroad between Sioux Falls 
and Madison extended to Brookings. 


NEwWPportT, Ky.—Colonel Berry and Mayor 
Nelson, of Newport, are interested in the 
building of a trolley road from Newport to 
Alexandria. 


CoLuMBuUs, OHIo—The Columbus, Marion, 
Tiffin & Toledo Electric Railway Company 
has been organized. Mr. C. W. Stoltz, of 
Marion, is the president of the company. 


LoNpoN, OH1o—The machinery for a sec- 
ond power-house to be located at or near 
London has been ordered by the Columbus, 
London & Springfield Interurban Railway. 


HERKIMER, N. Y.—The survey for the 
Herkimer, Mohawk & Frankfort Electric 
Raiiway line for the purpose of establishing 
double tracks has been begun by a corps of 
engineers. 


Trakk, Iowa—lIt is said that the company 
which was recently organized at Oskaloosa 
for the purpose of building a line from Oska- 
loosa to Tama will extend the line to Traer 
and on to Waterloo. 


FINDLAY, Otttu—The Western Ohio Rail- 
way Company is to build overhead crossings 
over the steam railways and principa: high- 
ways between Findlay and Lima, in order 
to obtain high speed. 


DaNnBURy, CtT.—It is expected that the 
Interstate troney between Danbury, Ct., and 
Goldensbridge, N. Y., will be completed about 
February 15. This railway is about seven- 
teen miles in length. 


Paris, Ky.—The surveying for the Paris, 
Millersburg & Lexington Electric Railway 
has been begun. It is expected that the work 
of actual construction will commence some 
time in February, 1902. 


ELwoop, INp.—The work of grading the 
electric line to be built between Elwood and 
Atlanta has been begun by the Central Trac- 
tion Company. Mr. C. G. Kirkpatrick, of 
Anderson, has the contract. 


KITTANNING, Pa.—Mr. Charles Dunbar, of 
Allegheny, Pa., has been elected president of 
the Kittanning & Cowanshannock Valley 
Street Railway Company, which was recently 
organized with a capital of $75.000. 


LEECHBURG, Pa.—Mr. Richard D. Scandrett 
has been elected president of the trolley com- 
pany which is to build an electric railway 
between Tarentum and Leechburg. The capi- 
tal stock of this company is $85,000. 


TRAFFORD PARK, Pa.—The new town which 
the Westinghouse company is building at 
Trafford Park is to be connected with the 
terminal railroad of that company at its 
East Pittsburgh shops by an electric line. 


Sr. Louis, Mo.—The Missouri Terminal 
Railway Company has applied to the city 
council for an ordinance granting it the 
right to maintain and operate a double-track 
passenger and freight railway in St. Louis, 
Mo. 


SEATTLE, WasH.—The surveys for a line 
of street railway to the army post at Ft. 
Lawton have been nearly completed by the 
Seattle Electric Company. It is believed 
that the road will be built some time next 
spring. 


CoLORADO SPRINGS, CoL.—Work is now be- 
ing carried on upon the new line of the 
Colorado Springs & Suburban Railway Com- 
pany to Cheyenne Cañon. The survey has 
been completed and the grading on parts 
of the line begun. 


Derroit, Micu.—Mr. F. A. Smart, who is 
the superintendent of the right of way for 
the Detroit Construction Company, has 
stated that the electric line from Detroit to 
Lansing will be built as soon as a private 
right of way has been secured. 


CALDWELL, N. Y.—Messrs. Lockport and 
Soper have’assigned the contract for carry- 
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ing the mail between Caldwell and Warrens- 
burgh to the Hudson Valley Railway Com- 
pany. Messrs. Lockwood and Soper have the 
contract from the government. 


CARTHAGE, N. Y.—The work of construct- 
ing the transmission line of the Carthage 
Electric Light and Power Company from 
Carthage to Belfort is being pushed along 
rapidly. The right of way for the entire 
distance has now been secured. 


HANOVER, Mass.—A movement is now on 
foot to construct a street railway line from 
Rockland to Brant Rock via Marshfield. A 
meeting of those interested has been held. 
The new company is to be known as the 
Hanover & Brant Rock Street Railway Com- 
pany. 


BUFFALO, an. Y.—It is reported that the 
Buffalo, Niagara Falls & Rochester Electric 
Railway Company, which is known as the 
Ridge Road Trolley, has completed its neces- 
sary financial arrangements, and that the 
work of construction will be begun early in 
the spring. 


SANDUSKY, OHIO—A general meeting of 
the Chamber of Commerce and citizens has 
been called to take action on the Huron 
Bridge matter. If a bridge were constructed 
across the Huron River it would permit the 
electric cars to run between Sandusky and 
Vermillion. 


BurraLo, N. Y.—The preliminary arrange- 
ments for the construction of a trolley line 
from Buffalo to Brocton by way of Silver 
Creek and Dunkirk are being made by Mr. 
Daniel F. Toomey. The material has been 
ordered and the work of construction will 
soon be begun. 


RAvBSVILLE, Pa.—A large addition to its 
power-house is being built by the Lehigh 
Power Company for the purpose of installing 
more dynamos. Water from the Delaware 
Canal is used in operating the present plant, 
but steam will be employed for the addi- 
tional machinery. 


CINCINNATI, OH10—The work of construct- 
ing the line of the Cincinnati Rapid Railway 
Company between Cincinnati and Dayton 
has been begun, and the right of way has 
been secured for the entire distance. The 
line is to be completed and cars running 
by March 1, 1903. 


PENDLETON, IND.—The survey for the New- 
castle & Pendleton Railway has been com- 
pleted between Newcastle and Pendleton. The 
survey of the line from Pendleton to Nobles- 
ville will shortly be begun. Nearly all the 
right of way between Newcastle and Pendle- 
ton has been secured. 


WATERTOWN, Cr.—A meeting has been held 
in the office of Lawyer J. T. Moran, in New 
Haven, for the purpose of considering the 
question of constructing a trolley line from 
Litchfield to Watertown. The object of the 
meeting was to receive and hear reports on 
the preliminary surveys. 


St. Louis, Mo.—The franchises to make 
extensions and connections in various sec- 
tions of the city have been granted to the 
East St. Louis Electric Street Railroad Com- 
pany by the city council. It is planned to 
construct large extensions and in addition 
to erect another power-house. 


DANVILLE, Ky.—A company has been in- 
corporated to construct an electric railway 
from Danville to Junction City and Shelby 
City. Ìt is also proposed to light Danville 
and Junction City by electricity. The right 
of way for the whole distance has been se- 
cured, and it is expected that the road will 
be built within a short time. 


WorcestTER, Mass.—The Worcester Trac- 
tion Company, a company which was organ- 
ized for the purpose of controlling the street 
railway system in Worcester, has been dis- 
solved at a meeting of the stockholders. The 
company was capitalized at $460,000, which 
was subsequently reduced to $60,000. 
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Fostoria, OnH10—The capital stock of the 
. Ohio Northwestern Railway Company which 
was organized a short ume ago to build an 
electric line from Fostoria to Mungen has 
been increased to $500,000. It is said that 
the contract for building the railway is to 
be awarded to the Consolidated Railway 
and Light Company. 


SPRINGFIELD, OH10—General-Manager H. J. 
Crowley and Chief Engineer A. S. Kibbe, 
of the American Railway Company, which 
controls the plants of the Springfield Rail- 
way Company and the Springfield Light and 
Power Company, have been in the city in- 
specting the properties with regard to con- 
solidating the two power plants. 


PETERSBURG, VA.—The work of laying the 
track of the Richmond & Petersburg Elec- 
tric Railway has now been completed as far 
as Swift Creek, three miles from Richmond. 
The preparations to pass under the Belt 
line of the Atlantic Coast line are being 
made, It is expected that the road will be 
completed to Petersburg by January 1, 1902. 


Cuicago, ILL.—Ten suits were filed by the 
corporation counsel of Chicago against the 
Union Traction Company on December 3, 
the purpose of which was to secure judicial 
investigation of the transfer system now in 
force on the traction company’s lines. It is 
claimed that on several lines transfers are 
refused in violation of the city ordinance. 


FuLToN, Wis.—The electric power-house 
for the purpose of furnishing light and pow- 
er for Fulton and power for the interurban 
cars from Neenah to Kaukauna will furnish 
5,000 horse-power, 3,000 of which is to be 
supplied by water-wheels and 2,000 by steam 
engines. It is expected that ıt will be com- 
pleted by March 1, and that it will cost about 
$3,000,000. 


CHicaq@o, ILt.—Incorporation papers have 
been granted, by the authorities at indian- 
apolis, to the Chicago & Indiana Air Line 
Kaiuiway, capital $250,000, to build street 
car lines in South Bend, Michigan City and 
East Chicago to Chicago. The promoters of 
the plan and owners of the stock are W. 
O. Orton, G. W. Bryson and F. E. Griffin, all 
of Chicago. 


READING, Pa.—At a special meeting of the 
directors of the Kutztown & Reading Elec- 
tric Railroad Company the bids for wiring, 
grading, etc., were opened and examined. 
The contract for the grading was not 
awarded, but it is said that it will be very 
shortly. Work will be begun at the Kutz- 
town end of the line and pushed along as 
rapidly as possible. 


LEXINGTON, Ky.—The capital stock of the 
Georgetown & Lexington Traction Company 
has been increased from $5,000 to $250,000, 
and amended articles of incorporation filed 
in the County Clerk's office. This company 
is to maintain and operate a line of electric 
railway between Georgetown and Lexington. 
Messrs. William Adams and B. D. Berry, of 
Cynthiana, are among the stockholders. 


Kingston, N. Y.—The State Board of Rail- 
road Commissioners has given the Kingston 
Consolidated Railroad Company permission 
to issue a mortgage for $700,000, and also to 
increase its capital stock from $250,000 to 
$400,000. This company took over the 
Colonial Traction Company, of Kingston. 
and desires to employ the increased capital 
for purchasing the Kingston City road and 
also for new construction. 


INDIANAPOLIS, IND.—The capital stock of 
the Indianapolis & Eastern Traction Com- 
pany, which purchased a controlling inter- 
est in the Greenfield line a short time ago, 
has been increased from $200,000 to $800,000, 
of which $600,000 is common stock and $200,- 
000 preferred stock. This increase of capi- 
tal stock was for the purpose of beginning 
an extension of the line toward Richmond. 
Mr. Frank M. Fauvre is the president of the 


company. 
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ELECTRIC LIGHTING 


NorTH BRANCH, MicH.—A new electric 
light plant has been completed and the town 
is now being lighted by electricity. 


HELENA, OHI0o—An electric light plant is 
being built by Z. C. Garn & Son, on Main 
street near the Pennsylvania Railway. 


Mrt. VERNON, S. D.—The city authorities 
have purchased a street lighting plant which 
is to be installed within a short time. 


ANDERSON, IND.—A new generator is soon 
to be installed by the electric light com- 
missioners in the electric light plant. 


BURLINGTON, Iowa—The new electric light- 
ing contract with the People’s Gas and Elec- 
tric Company at Burlington has been signed. 


Spring Lake, Mich.—The council of Spring 
Lake has made arrangements with the elec- 
tric railway company to light the town wita 
electric lights. 


ALEXANDER, N. Y.—A new electric light 
plant for lighting their mill is to be installed 
by W. E. Moulton & Company, the machinery 
having now arrived. ; 


Minor, N. D.—Within a short time it is 
expected that the lighting plant and tele- 
phone system of the Minot Light and Tele- 
phone Company will be in operation. 


MUNCIE, IND.—The building and lots where 
its plant is located have been purchased by 
the Muncie Electric Light Company from the 
Union Traction Company of Indiana. 


Bara, Me.—Mr. Henry J. Kunzig has come 
from Philadelphia to install the electric 
lighting plant on the monitor Nevada. It 
is expected that the work will require sev- 
eral weeks. 


SYRACUSE, N. Y.—A certificate for an in- 
crease Of its capital stock from $2,500,000 to 
$4,000,000 has been tiled by the Syracuse 
Lighting Company. This increase will be 
in common stock. 


OnEIpDA, N. Y.—The Warner electric light 
plant has been sold to the gas company, 
which now owns both electric light plants. 
lue new company will take possession soon 
after January 1, 1902. 


ALTOONA, Pa.—The Edison Electric Il- 
luminating Company, of Altoona, has finally 
passed under the control of the Electric Com- 
pany of America. This company furnished 
electric light to Altoona. 


LEESBURG, Va.—The right to erect poles 
in the streets has been granted to Mr. Bev- 
erly Chichester, who represents a new electric 
light company. It is proposed to add an ice 
plant and furnish power to other industries. 


New ULM, MINN.—The engineer for the 
city electric light plant, Mr. Charles L. Pills- 
bury, of Minneapolis, has submitted plans 
calling for a complete revision of the en- 
tire plant, which was built about three years 
ago. 


BoYNE City, Micu.—A contract has been 
made and a thirty-year franchise given to 
W. H. White & Company by the city council 
for street and commercial electric lighting. 
It is expected that the service will begin 
January 1, 1902. 


CINCINNATI, OH10—The plans for extensive 
additions to the electric generating plant of 
the Cincinnati Gas and Electric Company 
have been completed. A one-story building 
of the same type as the present structure is 
to be constructed near the present plant. 


MounT VERNON, N. Y.—Mr. C. H. Scouten 
has sold the electric light plant to Messrs. 
W. H. and C. F. Franklin. Mr. Scouten pur- 
chased the property recently at a receiver’s 
sale. It is said that the new owners intend 
to put in a system of waterworks in con- 
nection with the lighting plant. 
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NEWCASTLE, IND.—The stockholders of the 
Newcastle Gas and Electric Light Company 
have held a meeting for the purpose of dis- 
cussing the present and future status of the 
plant. Committees for the purpose of in- 
vestigating the different phases of the ques- 
tion were appointed. It is probable that 
work will soon be begun tending in the end 
to secure more light. 


ALGIERS, La.—The officials in charge of the 
New Orleans Naval Station have proposed 
to the Algiers Electric Company to extend 
its electric light service to the dock site. 
The reservation office is without illuminat- 
ing facilities. When Captain Merrell, the 
commandant of the station, came to the dock 
site he issued orders for the purpose of in- 
ducing the company to extend its service to 
that place. 


CINCINNATI, OHIO—A meeting of the stock- 
holders of the Cincinnati Gas and Electric 
Company has been called for January 8 to 
vote upon the question of increasing the 
capital stock from $28,000,000 to $29,000,000. 
This company was organized last spring, 
and was the result of the consolidation of 
the Cincinnati Gas, Light and Coke Company 
and the Cincinnati Edison Blectric Com- 
pany, and several others which were ab- 
sorbed at that time. 


YORK HAVEN, Pa.—The order for the tur- 
bine water-wheels and transmission ma- 
chinery to be installed at the power station 
of the York Haven Water and Power Com- 
pany has been given to the Robert Poole 
& Son Company, of Woodberry. This com- 
pany is now building the penstocks and re- 
taining walls for the plant. It is said that 
twenty electric generators of 1,000 horse- 
power each are to be installed. The current 
is to be generated at 2,400 volts and trans- 
formed to 24,000 volts for transmission to 
near-by cities. 


NEW INCORPORATIONS 


ELyria, OH10—Citizens’ Gas and Blectric 
Company. $150,000. 


UNION City, ILL.—Union City Telephone 


Company. $50,000. Mr. O. ©. Green is 
secretary. 
Cuicaago, ILL.—Chicago Moto-Cycle Com- 


pany. Increased its capital stock from 
$2,000 to $4,800. 


GREENCASTLE, ILL.—Greencastle Automo- 
bile Company. $25,000. Incorporators: C. 
H. Bell, G. E. Blake and others. 


DULUTH, MINN.—Duluth General Hiectric 
Company. $100,000. Incorporators: A. W. 
Hartman, R. R. Dunn and others. 


NEWTON, ILL.—Jaspar County Mutual Tele- 
phone Company. $5,000. Incorporators: 
William Kilgore, R. S. Hunt and others. 


CHRISNEY, ILL.—Chrisney & Grandview 
Home Telephone Company. $5,000. Incor- 
porators: L. F. Gage, George J. Clement and 
others. 


LOUISVILLE, Ky.—Louisville Home Tele- 
phone Company. $1,000,000. To construct, 
maintain and operate a telephone system in 
Louisville. E 


ONEONTA, N. Y.—The Ives Telephone Com- 
pany. $25,000. To connect Oneonta with 
Cooperstown, Richfield Springs and Frank- 
lin, Delhi and Stamford. 


ILL.—Geneseo Gas Company. 
$15,000. To operate heat, light and power 
plants. Incorporators: H. S. Pettigrew, 
Frank Kramer and others. 


GENESEO, 


VERMILLION, OH10o—The Vermillion, Mans- 
field & Southern Railway Company. $10,000. 
To build an electric line from Vermillion 
through Erie, Huron, Ashland and Richard 
counties to Mansfield, with municipal sys- 
tems in the terminal cities. Incorporators: 
E. L. Coen, George Fischer and others. 
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ELECTRICAL SECURITIES 


The signs of prosperous business continue. 
Still the developments in the stock market 
during the week just closed would indicate 
that the speculative fever of the country has 
subsided. The great event of the week was, 
of course, the decline in Amalgamated Cop- 
per. This stock opened at about 75 and 
closed at 66. A few months ago it was sell- 
ing at 130. It is reported to have been 
bought largely by investors, who have sus- 
tained by its decline very serious losses, 
There is still a hopeful feeling among the 
owners that the great general prosperity 
and demand for the copper output will yet 
furnish support to this stock. Its decline 
had a depressing effect on the entire market. 

The clearing house banks showed a sur- 
plus on December 7 of $6,607,675, a decrease 
from the former Saturday of $6,806,900. A 
year ago at this date there was a surplus of 
$5,701,125, and two years ago a surplus of 
$6,859,525. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
i DECEMBER 7. 


New York: Closing 
Brooklyn R. Takes bon seen tikes 63 
Con. \GAS8is.6 i045 este eso wees a 216 
Gen: Hle@s ss ees cheese inre sees 280% 
Mai WbsccheuisweG. tang eaters seas 136 
Met. St. RY. i. ose ta kee bia kes 160% 
Kings: Co. Blec........,esssssos.. 185 
N. Y. & N. J. Tel. Co............. 166 
Telep. Tel. & Cbl. Co............. 614 


The General Electric Company has de- 
clared a quarterly dividend of 2 per cent, 
payable January 15 to stockholders of De- 


cember 31. There is no likelihood of the 

proposed stock restoration before next 

spring. The November earnings again 
reached $1,000,000. 

Boston, December 7: Closing 
Am. Telep. & Teli v2ssee5<8s5 3 160% 
Eri- PCL ca iee ick aeteetcn 4 ee ees oaks 15% 
New Eng. Tel.............-2e008- 133 
Mass. Elec. Dioi54 oie cave eae s-eesia 94 
Westing. Mfg. pf............ 2 eens 81 
Edison BleGsis.25000 60s 44 eecat es 314 


The Erie Telephone obligations of $9,000.- 
000 will be paid on January 10, and im- 
portant banking interests are expected to 
undertake the reorganization of the com- 
pany. No plan, however, has ‘been an- 
nounced. 

The Bell interests have acquired control of 
the Erie it is announced, paying from $15 to 
$20 per share to secure sufficient stock. 


Philadelphia, December 7: Closing. 
Elec. Co. of America............. 6 
Philadelphia Elec................ 4 
Union: Tractlone iiss 65468 eta 32554 
United. Ge I. COs teins eaeee cess 117 
Eiec. Stor. Batic. «occ visitas endtias’s 64 
Elec. Stor. Bat. pf............... 64 

Chicago, December 7: Closing 
Chicago Edison Light............ 157 
Central Union Telephone......... 40 
Chicago Tclephone................ 230 
National Carbon..............06- 20% 
National Carbon pf.............. 8214 
Un: Tra co natec wa wae 8 oe ea ees 10 
Une Trac Disavaecnwees wens 47 
Metropolitan El.................. 90% 


PERSONAL MENTION 


Dr. HowarbD Barnes has been appointed to 
an assistant professorship of physics at the 
University of Toronto. 


Mr. J. WHITE PENTECOST has been elected 
to the position of superintendent of the 
City Electric Light Plant in Nashville, Tenn. 


Proressor RicHarp A. HEINRICH, who is 
the general manager of the European 
Weston Electrical Instrument Company, 
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Limited, of Berlin, Germany, is visiting the 
United States. 


Mr. HENRY HINE, of Colorado Springs, Col., 
who has been spending several weeks in the 
East, returned to his western home the first 
of this week after successfully completing a 
very important electrical deal. 


SUPERINTENDENT SAMUEL Hali@H, of the 
Philadelphia & Delaware County Railway, is 
to retire. Mr. Arthur G. Jack, who is at 
present general manager of the Chester Trac- 
tion Company, will take his place. 


Mr. REGINALD GORDON has resigned as in- 
structor in physics at Columbia University 
to enter a mercantile business. Mr. H. C. 
Parker, at present tutor in physics, will take 
his place. Mr. ù. B. Pegram will fill the 
tutorship left vacant by Mr. Parker. 


Mr. WILLIAM MARCONI has arrived at St. 
Johns, Newfoundiand, accompanied by two 
assistants. As has already been stated in 
the ELECTRICAL Review, Mr. Marconi will 
carry on a number of experiments in wire- 
less telegraphy there, with a view to erect- 
ing a permanent station. 


Mr. W. W. BorMan has returned to Eng- 
land. Mr. Borman has been the New York 
manager of the commercial electrical engi- 
neering and contracting firm of Robert W. 
Blackwell since the opening of the New 
York offices of that concern in the Beard 
Building at 120 Liberty street. 


Mr. GEoRrGE A. MCKINLOCK, president of the 
Central Electric Company, has been a visi- 
tor in New York and Lakewood for several 
days past. Mr. McKinlock was accompanied 
by his wife, who has completely recovered 
from very severe injuries received while 
horseback riding at Lake Forest, Ill. 


Mr. H. C. Doper, formerly of Cleveland, 
Ohio, has opened offices at 1005 Monaanock 
Building, Chicago, as manager for the Will- 
iams-Abbott Electric Company, of Cleveland, 
well-known manufacturer of telephone ap- 
paratus. Mr. Dodge, who is very popular 
in the telephone field, is a welcomed addi- 
tion to the electrical fraternity in Chicago. 


Mr. H. E. HUNTINGTON, who has made plans 
10r extending the street railway line of the 
Los Angeles Railway Company, of Los 
Angeles, Cal., has left for New York to look 
after his interests there. A large part of the 
summer has been spent by Mr. Huntington 
in Los Angeles and he has made plans in- 
volving the expenditure of many millions of 
dollars for the next few years. 


Mr. E. P. Experts, of Pittsburgh, secretary 
and treasurer of the Phenix Glass Company, 
was a New York visitor last week. Mr. 
Ebberts has every reason to be greatly 
pleased with the business of his company 
during the year about to close, which is the 
most prosperous of the company's exist- 
ence. The Phon:x Glass Company occupies 
an enviable position in its line of manu- 
facture of electric and gas globes and shades, 
and the high-grade quality of its product 
is known in all parts of the world. The 
company does a large export business which 
is constantly increasing. 


Mr. CHARLES E. JOHNSON, who is the chief 
engineer of the McIntosh & Seymour Engine 
Company, of Auburn, N. Y., and who has just 
returned from the city of Mexico, speaks of 
the condition of the tramways in the city of 
Mexico as follows: A fine system is in opera- 
tion there at present, but it is not yet com- 
pleted and more work toward that end is 
to be done in the spring. The system is 
being built in sections and the mule cars 
which are in use in certain parts of the city 
are to be displaced as soon as the lines can 
be electrically equipped. Second-class cars 
are run as trailers. Upon these cars half 
fare is charged, which serves to separate 


the patrons. 


Mr. Marspen J. Perry, of Providence, R. I., 
one of the most important figures in the in- 
dustrial development of Rhode Island, and 
the controlling spirit of the electric lighting 
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and street railway interests of Providence, 


is shortly to be married to Mrs. Marian L. 
Bogert, of that city. Mrs. Bogert is a 
daughter of Mr. Edward W. Lincoln, of Wor- 
cester, and a descendant of a colonial Massa- 
chusetts family of prominence. Mr. Perry, 
in addition to his activity in the electrical 
field, is one of the best known collectors of 
Americana in the country, and his residence 
contains probably the finest collection of 
colonial furniture and objects of artistic and 
historical interest connected with the Ameri- 
can colonies in existence. 


AUTOMOBILE NOTES 


ELECTRIC LONG-DISTANCE AUTOMOBILE REc- 
ORDS BROoKEN—AII records for long-distance 
runs in electric automobiles have been 
broken by M. Kriéger, who is a well-known 
French manufacturer and chauffeur. Accom- 
panied by M. Georges Prade, M. Kriéger 
made the journey from Paris to Chateller- 
ault, a distance of about 190 miles, without 
recharging the batteries. An average speed 
of about twelve miles an hour was made. 


AUTOMOBILES FOR PosTaL WaGons—The ex- 
periments with automobile postal wagons, 
which the French Postal Administration be- 
gan, are being continued in Paris. These 
wagons are used for collecting mail matter. 
A number of different forms of automobile 
mail wagons have been tried during the past 
year. A change from the ordinary wagons 
now in use represents a large outlay of 
money and the authorities desire to do a 
large amount of experimenting before taking 
any definite action. 


EDUCATIONAL NEWS 


wR. JOUN D. ROCKEFELLER, SR., has offered 
to give $230,000 for the erection on the cam- 
pus of Bryn Mawr College of a new dormi- 
tory building and a central heating and 
electric lighting plant, provided the trustees 
succeed in raising $250,000 by commence- 
ment day, June, 1902. 


AT CORNELL UNIVERSITY, Ithaca, N. Y., a 
very excellent course in mechanical engi- 
neering is offered by the Sibley College of 
Mechanical Engineering. The essential 
courses for a mechanical education are 
taught and a student who has successfully 
passed through this course of training 
should be well fitted for the work required 
by a mechanical engineer. Some courses 
in electrical work, of which an engineer 
should have a knowledge, are also given. 


| LEGAL NOTES | 


FRANCHISES TAXED SEPARATELY—The Su- 
preme Court of Missouri handed down a de- 
cision on December 3 in the case of Gottleib 
against the Western Union Telegraph Com- 
pany in which it is held that the telegraph 
company’s franchises may be taxed sepa- 
rately from its tangible property. 

RIGHTS OF A MUNICIPAL CORPORATION—A 
municipal corporation in whose streets a 
street railroad can not be operated without 
its consent is held in St. Louis & M. R. R. 
Co. vs. Kirkwood (Mo.) 53 L. R. A. 300, to 
have the right, in granting the consent, to 
limit the use of the railway to the carriage 
of passengers, and acceptance of the terms 
is held to be binding on the company, al- 
though it has charter power to carry freight 
also. 

POWER OF A City CouNnciIL—The power of a 
city council to compel a telephone or tele- 
graph company to put its wires underground 
is upheld in Northwestern Telep. Exch. Co. 
vs. Minneapolis (Minn.) 53 L. R. A. 175, to 
the extent of exercising a reasonable dis- 
cretion; but with the denial of any arbi- 
trary power to make such a requirement 
unreasonable, where the overhead wires have 
been placed in the streets under authority 
of an ordinance constituting a contract. 


~ S uF. 
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TELEPHONE INDUSTRIAL NOTES. 


THe Sr. Louris ELECTRICAL SUPPLY COM- 
PANY, whose new address is 1118 Pine street, 
St. Louis, Mo., carries in stock a large quan- 
tity of telephone supplies of all kinds, es- 
pecially of line material and wire. 


THE Haines & Noyes CoMpany, of Chi- 
cago, manufactures a very interesting line 
of apartment-house telephones, adapted to 
be mounted in connection with hall letter- 
boxes or for intercommunicating purposes 
between tenants. 


THE CHASE-SHAWMUT CoMPANY, of Boston, 
Mass., is distributing a neat pamphlet in 
wuich the merits of the Boston cable clip 
are set forth. This clip is simple and 
strong, and is adjustable for the support of 
aerial cables. 


THE SUN ELECTRIC MANUFACTURING COM- 
PANY, Of West Chester, Pa., has removed to 
its new factory, specially equipped for the 
manufacture of telephones, switchboards and 
accessories. A new catalogue will be sent 
on request to the above address. 


THE MANHATTAN ELECTRIC SUPPLY COM- 
PANY, New York and Chicago, is a large 
manufacturer of telephone apparatus. This 
company was one of the first in this field 
and has built up a very extensive business. 
Among its many other specialties is the 
Mesco battery which is particularly well 
adapted for telephone work. 


THE D. A. KUSEL TELEPHONE AND ELECTRIC 
MANUFACTURING COMPANY, St. Louis, Mo., 
is a maker of telephone supplies, and in its 
1901 catalogue describes a number of them 
at length. These apparatus cover all the de- 
tails of exchange and intercommunicating 
systems and supplies for such installations, 
as well as a variety of line material and ap- 
pliances. 


THE STERLING ELECTRIC COMPANY, of La 
Fayette, Ind., is running its factory twenty- 
four hours a day and employing 400 people. 
The factor: is very complete and has re- 
cently been quadrupled in size and orders 
are still piling up. General Manager Doo- 
little states that the fine new telephone ex- 
change his company is equipping for Toledo, 
Ohio, will be in running order in April next. 


THE HIPWELL MANUFACTURING COMPANY, 
of Allegheny, Pa., manufactures long-dis- 
tance telephone and telephone supplies of 
ail kinds. Among these manufactures may 
be listed ringers and bridging generators. 
telephone sets, both of wall pattern and desk 
pattern, switchboards and parts of switch- 
boards, intercommunicating telephones both 
for desk and wall use, receivers, trans- 
mitters, induction coils, and the other de- 
tails which go to make up telephones. The 
company also manufactures expanding wire 
guards for incandescent lamps. 


THE CHICAGO TELEPHONE SUPPLY COMPANY, 
Chicago, Ili., has recently published a book- 
let entitled “Crops, Comfort and Telephones,” 
intended to give information to those 
dwelling in the country concerning the value 
and importance of telephone service for 
farmers and especially to show the impor- 
tance of bridging telephones for such work. 
The booklet is a beautiful example of the 
printers and engravers’ art, and contains 
matter of the highest interest to those who 
are in any way concerned with farmers’ ex- 
change or neighborhood cooperative wele- 
phone line business. 


Messrs. J. H. BUNNELL & COMPANY, 20 Park 
Place, New York, electrical manufacturers 
and dealers in electrical supplies, carry in 
hand constantly a very large stock or tele- 
phone appliances and apparatus of all kinds. 


Messrs. Bunnell & Company are among the - 


oldest houses in this line of business in the 
United States and have supplied the appara- 
tus for the installation of a very large num- 
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ber of telephone exchanges, intercommuni- 
cating systems and private lines. The tele- 
phone supply business is one that has en- 
gaged the particular attention of the house 
and on account of the large stock carried in 
hand it is ready at short notice to supply ap- 
paratus and appliances for practically any 
variety of telephone construction. 


Tuk CLARK AUTOMATIC TELEPHONE SWITCH- 
BOARD COMPANY, Providence, R. I., manu- 
factures an automatic intercommunicating 
telephone system which is also useful for 
local exchange work. The instrument is 
Operated by means of switches of the step- 
by-step automatic type, controlled by dials 
which are handled by the telephone users. 
The system has been installed in a large 
number of buildings such as offices, fac- 
tories, etc., and in one or two towns, and has 
given very high satisfaction. The Clark 
switches are said to be less complicated than 
the majority of automatic telephone 
switches, the overall dimensions of the de- 
vice being 4 inches square by 3° inches 
high for a system of seventy-five telephones. 
The company has recently brought out a 
catalogue very fully explaining and illus- 
trating its manufactures. 


THE CENTURY TELEPHONE CONSTRUCTION CoM- 
PANY, Cleveland, Ohio, has brought out its 
new catalogue No. 30 concerning switch- 
boards. ‘lhe catalogue contains a great deal 
of information of a practical and interesting 
character and several illustrauons of switch- 
board apparatus of great interest. The com- 
pany has lately organized, built and equipped 
a large number of exchanges through west- 
ern wew York and northern Pennsylvania, 
making for them the switchboards, tele- 
phones and other accessory apparatus. The 
central battery system is used, with all of 
the signals of the automatic electric lamp 
type. The relays in use both for the lines 
and for controlling and supervisory pur- 
poses are exceedingly simple. The open 
multiple method of wiring is used in the con- 
struction of the multiple switchboards, and 


it is claimed that it possesses great advan- 
tages. 


THE SIMPLEX INTERIOR TELEPHONE ComM- 
PANY, Cincinnati, Ohio, manufactures tele- 
phone outfits for hotels, factories, work- 
shops, and other situations requiring inter- 
ior telephone systems. The new hotel tele- 
phone outfit is one of the most interesting 
of this company’s specialties. This instru- 
ment occupies a wall space of only 414 
by 6!2 inches, and is intended to replace the 
ordinary push-button in hotel bedrooms. The 
instruments are connected with an annun- 
ciator switchboard in the office, and it is 
claimed that their use enables a reduction 
of the bell-boy force of a hotel by at least 
one-third, thus making a considerable saving 
in the labor account. The company also 
makes a variety of other telephone appara- 
tus, including intercommunicating instru- 
ments up to twenty circuits, and residence 
and short-line telephones, as well as emer- 
gency street railway telephone apparatus. 


Mr. HENRY SHAFER has resigned his posi- 
tion as general manager of the Stromberg- 
Carlson Telephone Manufacturing Company, 
and as secretary and treasurer of the Con- 
tinental Construction Company, to accept 
the position of president of the International 
Telephone Manufacturing Company, Clinton 
and Harrison streets, Chicago. Mr. Shafer has 
been closely identified with the independent 
telephone business since its opening. He 
has been actively connected with the Strom- 
berg-Carlson Telephone Manufacturing Com- 
pany since its orgayization. Previous to that 
he was in the purchasing office of the Chi- 
cago Telephone Company for about five 
years. The International Telephone Manu- 
facturing Company will have a full line of 
apparatus for large and small exchanges for 
generator-call and central-energy systems. 
Mr. Shafer retains his position as secretary 
and a director of the Municipal Signal Com- 
pany, 204 Dearborn street, Chicago. 
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INDUSTRIAL ITEMS 


ALFRED Box & Company, of Philadelphia, 
Pa., are completing orders for a number of 
electric traveling cranes intended for ship- 
ment to Japan. 


THe BuLLock ELECTRIC MANUFACTURING 
Company, of Cincinnati, Ohio, has issued a 
number of attractive leafiets for the purpose 
of illustrating the different styles of its 
generators, which should be of interest to 
electrical men. 


THE KEYSTONE ELECTRICAL INSTRUMENT 
Company, of Philadelphia, Pa., is putting on 
the market a fine line of portable ammeters 
for direct-current circuits. These ammeters 
read both right and left from the zero, and 


are very convenient for uses to which such - 


instruments are ordinarily put. 


THE ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, is calling attention to the fact that 
there are two good guarantees back of the 
goods it is selling, its own and the 
manufacturers of the various articles. This 
applies particularly to Gutmann integrating 
wattmeters, Packard incandescent lamps, 
Adams-Bagnall arc lamps, and Packard 
transformers. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
Boston, Mass., enables an ambitious young 
man to fit himself for a position as master 
mechanic, engineer or expert, in the various 
building trades. A special Christmas offer 
is made to all new students who enroll 
themselves in the full engineering course 
during December. A handbook of the schools 


will be sent to any one by writing to the 
schools. 


Tur OH!t0 ELEctRIc Works, of Cleveland, 
Ohio, is putting on the market Christmas 
tree lamps and battery complete. The lamps 
are in all colors. This company has issued 
a catalogue of Christmas presents for men 
and boys. It manufactures electric lights 
for neckties, bicycles, carriages and tables. 
The electric lights for Christmas trees wnich 
the company manufactures snould be of 
great use in obviating the fires which fre- 
quently result from using candles. 


THE WESTERN ELECTRICAL SuppLY CoM- 
PANY, of St. Louis, Mo., is sending out a small 
pamphlet illustrating some novel ideas in 
electric heating apparatus. A new electric 
heater is illustrated which is for use in 
houses, cold corners of offices, etc. It states 
that the current consumption of these heat- 
ers is small and that they can be operated 
at a nominal cost. These heaters are said 
to be rapidly superseding gas stoves, grate 
fires, etc., being much more economical and 
cleanly, and capable of easy regulation. 


Tit CENTRAL ELECTRIC Company, of Chi- 
cago, has a large and complete stock of 
sleet proof pulleys, iron brackets, wind- 
lasses, street hoods, arc lamp cordage, etc. 
The season for installing this material is 
now at hand, and the company is prepared 
to make prompt shipments in order that 
customers may be supplied before the winter 
sets in. The same company has issued & 
neat folder for the purpose of illustrating 
and describing the various kinds and styles 
of incandescent lamps which it handles. 


Mr. JAMES G. BuippLe, Stephen Girard 
Building, Philadelphia, has received orders 
for cable-testing equipments from such promi- 
nent companies as the Bell Telephone Com- 
pany, of Philadelphia; Keystone Telephone 
Company, Philadelphia; Interstate Telephone 


Company, Trenton, N. J.; Reserve Construc- | 


tion Company, Cleveland, Ohio, and the 
Pittsburgh & Allegheny Telephone Com- 
pany, Pittsburgh, Pa. All of these outfits 
included one or more of the Fisher cable 
testing sets, which have attained great favor 
in this class of work. The Fisher sets are 
made by Messrs. Leeds & Company, for whom 
Mr. Biddle is sole selling agent. By addressing 
him interested parties can secure a copy of 
catalogue 360 without charge; it describes 
the Fisher sets in detail, as well as accessory 
apparatus. 
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CHRISTMAS. 

This is the week before Christmas— 
the holiday that brings good feeling and 
marks the close of the year, when we all 
sit down to a pleasant indulgence of 
reminiscence and anticipation. This year 
Christmas should be a merry one to the 
personnel of the electrical industry in this 
country. Never before has the close of 
a year of work shown better progress, 
more earnings or a brighter outlook. It 
needs no mistletoe and holly, no plum- 
pudding or elephantine turkey to make 
us happy. And we can all afford punch 
if we want it. 

To all its readers the ELECTRICAL RE- 
VIEW wishes the merriest of Christmases, 
the biggest of turkeys, the gayest of 


parties and the brightest of New-Year out- 
Jooks, 


NEW YORK, SATURDAY, DECEMBER 21, 1901. 


THE ELECTRICAL TERMINAL SYSTEM 
Or THE PENNSYLVANIA RAILROAD. 


Official announcement was made last 
week of the plans of the Pennsylvania 
Railroad Company to construct in New 
York an underground terminal system of 
the most interesting type and on a gigan- 
tic scale, using electricity as the motive 
power for its trains in the long tunnels 
and subways necessary. The details of the 
proposed installation are set forth at 
length elsewhere in this issue. 

To those of us who have waited and 
hoped for this change it seems almost too 
good to be true. In brief, the system con- 
templates a subway constructed in tubular 
tunnels, beginning at a point near the 
North River, in New Jersey, continuing 
under that river to a large terminal sta- 
tion centrally situated in the Borough of 
Manhattan, continuing thence across 
Manhattan Island and under the East 
River to a great open-air terminal station 
in Brooklyn, and there connecting with 
the entire system of railways of Long 
Island. Electrical operation is a neces- 
sary feature of the system for obvious 
reasons. 

Leaving out of consideration the enor- 
mous advantages which will accrue to the 
city of New York from the construction 
of this splendid work, a number of most 
interesting speculations can be indulged 
concerning the extent to which electric 
traction will be made use of in connection 
with the new installation. It is, of course, 
certain that the whole of the section from 
Brooklyn to the tunnel mouth in New 
Jersey must, of necessity, be operated by 
electricity. The first question that pre- 
sents itself is, How much further will the 
electrical service be extended, and why 
should not it be extended immediately to 
Philadelphia, at least, on one side, and 
to the main traveled sections of the Long 
Island railroads through the western half 
of the island on the other? 

It is certain that the engineers who have 
designed this highly creditable piece of 
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work must have been impressed with the 
advantages of electric traction for at least 
the suburban service of the railroads 
which will occupy the new system. The 
question of suburban service when elec- 
trical operation is in consideration in- 
cludes the definition of suburbs. Without 
any aspersion upon the independent char- 
acter of Philadelphia, may not that city 
be regarded properly, in this connection, 
as a suburb of New York, and would not 
the benefits derived from electrical serv- 
ice to Elizabeth, for example, be even 
more important if this service should be 
extended to Philadelphia? 

And if to Philadelphia, which is itself 
a suburban centre of no small importance, 
why not to Baltimore, or to Washington, 
or to Pittsburgh? Is not this terminal 
the first and most important step that has 
yet been taken in the direction of the 
electrical equipment of main-line rail- 
ways? It will be believed, at any rate, 
throughout the electrical field that such 
is the case, and it seems safe even now to 
hazard the prediction that the experience 
which will be derived by the Pennsylvania 
Railroad in the operation of this new ex- 
tension will give the data for electrical 
extension, not only to all of its own pas- 
senger service, but to that of all the other 
railroads coming into New York, and, 
eventually, into other large cities of this 
country. To put it in another way, we 
are now assured of electric traction on 
main-line railways. Itis pleasant to know 
that the railroad corporation undertaking 
this epoch-marking improvement is one 
that has always maintained an admirable 
standard of service, and one that has ex- 
hibited the progressive spirit that is an 
earnest of good things to come. 


m 


Street signs, sadly needed for years, are 
to mark the street corners in New York 
early next year. A good opportunity for 
an inventor is to be found in designing an 


electric lighted sign readable at night, 


oe i ae 


iS oo: see be > » e O r wi ee 


P. 


E 


750 


HIGH AND LOW-TENSION WIRES IN 
THE SAME CONDUITS. 


On another page of this issue will be 
found an article by Mr. Charles F. Hope- 
well, city electrician of Cambridge, Mass., 
in which the author takes issue with the 
Tecently published address of Captain 
William Brophy, wherein was set forth 
the dangers incident to the simultancous 
operation of high and low-tension circuits 
in the same conduit system. 

Mr. Hopewell cites some extremely in- 
teresting figures and facts, but he appears 
to have lost sight of what is, after all, the 
principal point in the situation, and this 
is the simultaneous occupation of man- 
holes and other restricted Spaces by wires 
carrying currents of widely different 
character. The subject is one of extreme 
importance, since the present attitude of 
a good many municipal governments is to 
attempt the enforcement of a joint occu- 
pation of conduits upon such diverse in- 
terests as electric light, street railway and 
telephone companies. If there were only 
one class of service, then, as Mr. Hopewell 
points out, the duplication of conduits 
would be unquestionably an economic mis- 
take; but where the nature of the circuits 
to be put underground is such that they 
mutually interfere with one another and 
may effect each other’s destruction under 
given circumstances, then it seems not 
only good engineering but plain common 
sense to keep them mutually out of reach. 

The general service of a telephone com- 
pany, for example, in a city ramifies into 
an enormous number of buildings and 
comes into actual physical contact all of 
the time with a considerable number of 
people. To expose such circuits as these 
to the possibility of contact with high- 
potential lighting or power circuits is an 
invitation for a series of disastrous acci- 
dents, and might furnish a coroner’s jury, 
under some circumstances, with grounds 
for a verdict of criminal negligence. If 
there were no such things as manholes, 
and the question were simply one of put- 
ting ducts for these services in the same 
trench and running the cables alongside 
of one another, even for considerable dis- 
tances, it would seem that no very serious 
objection could be urged to the practice. 


But, unfortunately, no conduit system is 
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continuous. All have frequent openings 
in which men, from time to time, have to 
work, and it is at these points—the man- 
holes—that trouble may be expected to 
happen. - 

In more than one instance an electric 
lighting company has seen fit to lay its 
conduits, including its manholes, upon a 
duplicate system, not bringing all of the 
cables of a given line at any point through 
the same manhole, in order to minimize 
the chances of accident and the desiruc- 
tion of continuous service which the joint 
use of manholes by all cables imposes. 
If this is found to be worth doing by in- 
telligent engineers of long experience with 
underground work in the case of a com- 
pany whose circuits are all of one kind, 
how much more evident is the necessity 
for the separation of circuits of totally 
different kinds, whose mutual crossing 
might produce disastrous and widespread 
calamity ? 

The subject is one that invites full dis- 
cussion, and it is hoped that the two 
papers referred to above, each of which 
ably maintains its own side in this con- 
troversy, may be productive of further 
discussion and enlightenment upon a sub- 
ject which has lately become an occasion 
for no little foolish interference on the 
part of municipal authorities with con- 


ditions they do not fully understand. 
ree 


Some very interesting facts have turned 
up in connection with the Specifications of 
the United States Navy Department in re- 
gard to enclosed direct-current motors for 
use on board ships. Certain conditions of 
efficiency and output were laid down for 
enclosed motors which departed so widely 
from the specifications found advan- 
tageous in work ashore as to require often 
the use of a motor frame anywhere from 
two to three times as large as would be 


called for in ordinary commercial practice 
to develop the same power. It is believed 
that the matter of these specifications 
will be taken up, and that the depart- 
ment’s rulings on the subject will be 
changed. Meanwhile the existing specifica- 
tions have made it very difficult for manu- 
facturers to comply with the conditions 
laid down in all Tespects and it is to be 
hoped that they will be altered to conform 


Vol. 89—No. 25 


more nearly to what experience has 
demonstrated to be good practice in com- 
mercial work. 


THE ELECTRICAL PRESS. 

Very few people in the electrical in- 
dustries in the United States have stopped 
to consider the service that has been ren- 
dered them by the electrical press. With 
all deference to the requirements of a 
becoming modesty, it does not seem amiss 
to call attention to the great service that 
has been rendered the industry at large 
by the several excellent weekly publica- 
tions dealing with electricity and me- 
chanics. These journals have no rivals 
in the whole field of the technical press, 
either for their mechanical perfection, 
the care with which they are edited, the 
completeness with which they cover the 
field of their effort, or the value of the 
articles printed in them. The educa- 
tional importance of these journals can 
hardly be over-estimated. From week to 
week they exhibit the advance of the art 
in all its branches, and they form a forum 
for discussion which has been of immense 
value in enlightening the members of the 
profession and the electrical trade upon 
all the points connected with their busi- 
ness. Almost nowhere is the power of 
the press better illustrated than in this 
field, yet it may be said for the credit of 
American technical journalism that this 
power has practically never been abused, 
and that the electrical profession in the 
United States is perhaps better served by 
its press than is any other engineering 


profession anywhere in the world. 
T 


It is stated that good progress has been 
made in the construction of the Cape-to- 
Cairo telegraph. In nearly all cases the 
telegraph has been the forerunner of civ- 
ilization, and even in “Darkest Africa” it 
would seem that there is great hope for 
the future. The next news will probably 
be that the electric railway is following 
closely upon the heels of the telegraph. 


—_ 


Next summer will mark the one hun- 
dred and fiftieth anniversary of the flight 
of Franklin’s kite. Why should not the 
electrical fraternity signalize it by erect- 
ing a tablet in Philadelphia to mark the 
historic spot? 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISI1S—L. 


BY W. ELWELL GOLDSBOROUGH. 


If we lay off now on Oc',_, the vector 
OC, = I, ry = 30 x 6.66 = 200 volts, 
and at C,' erect the perpendicular (s'A,' 
= lp z = 30 x 1.18 = 35 volts, we will 
have located the phase positions of the 
vectors OA, and A,A. Accordingly, 
the vector OA; = 203 volts is the electro- 
motive force apparent at the terminals 
of the circuit A,A, under these condi- 
tions, and the vector AJAS = 500 volts the 
electro-motive force apparent at the termi- 
nals of the circuit A,A;. Applying the same 
construction to the circuits A,A,Ag,, since 
they have a total resistance of 29.4 ohms, 
and a total reactance of 7.3 ohms, we find 
that a current equal to OB, = 33 am peres 
will be set up in them, that an electro- 
motive force OA,' = 224 volts will be ap- 
parent at the tegminals of the circuit 
A;A,, and that an electro-motive force of 
276 volts will be apparent at the termi- 
nals of the circuit A, Ag. 

Now, the resultant of the currents in 
the parallel circuits gives us the vector 
OB, = 62.6 amperes us the current to be 
forced through the line A,A, and the 
armature circuit of phase E'. Since the 
resistance and reactance of the circuit 
A,A, are known, we find that a pressure 
of 424 volts, equal to the vector A, A‘, will 
be needed. Now, taking the resultant 
of the vectors OA; and AJA! we find 
that the phase EÍ must develop 1,418 
volts in order that a potential of 1,000 
volts shall be maintained upon the par- 
allel part of the system. The complete 
data covering Fig. 122 are given in 
table 15. 


TABLE 14. 
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A,A, | 53 | 512 | 142 | 99.8 20,400 | 12.9 
AAs | 3874 | 3870; 56 | 25.9 | 9580. 143 
AsA, | 602 264 | 14.0 | 8.820) 45.7 
A A, | 660 | 270 | 478 | 25.9 | 7510) 104 
A.A, | 86 | 612 | 673 | 14.0 | 7170] 366 
AA, | 825) 3812 | 87 | 12.0 | 8740) 26.0 
pi | 1,672 | 1,489 | 846 | 39.8 | 57220) 96.2 


In Fig. 123 we have presented the 
graphical diagram which shows the value 
of the currents and electro-motive forces 
due to phase E™ acting alone. When E™ 
only is active, the circuit A,A, is in 
series with the circuits A,A,A, and A,A,A, 
and the presence of the circuit A,A, is 
neglected ; therefore, a current equal to 
OB," = 33 amperes will be set up through 
the circuits A,A,;A,, when E™ is main- 


Data pertaining to Fig. 120. 


Circuit Constants. 


D 
Ohms. | Ohms. | Ohms. grees. 
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tained at such a value that 1,000 volts is 
apparent at the terminals A, and A, A 
current equal to OB," = 27 amperes will 
flow through the circuits A,A,A,. The 
resultant of the currents in the parallel 
circuits gives the current OB, = 58.2 
amperes to be forced through the line 
A;A,; therefore, the maintaining of these 
conditions by phase E! will require that 
it develop 1,380 volts. Complete data 
covering this case are given in table 15. 


TABLE 15. 
Data pertaining to Figs. 122, 123 and 124. 
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When only phase E' = 1,418 volts is active. 


A,A, 444 ANT 75 62.6 10 
AAs | «08 200 35 30.0 10 
A,A; WA 20 30 83.0 10 
A.A, 776 748 W2 33.0 | 15 
ALA, 806 677 436 30.0 | 38 


A,A, 208 200 35 30.0 , 10 
A.A, 384 878 67 56.7 10 
AA, 183 180 32 27.0 | 10 
A.A; 806 677 436 80.0 : 83 
AyAg 849 559 637 27.0 49 
When only phase E'"! = 1,380 volts is active. 
A,A; 224 220 39 83.0 10 
A -A9 183 180 32 27.0 10 
AA, 894 88E 68 58.3 10 
A,A, 7 748 202 33.0 15 
AAs 849 l 27.0 
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Finally, when phase E" is acting alone 
and given such a value as will maintain the 
pressure of 1,000 volts between the termi- 
nals A,A, and A,A;, the following condi- 
tions exist. Since the presence of the 
circuit A,A, is neglected, the current 
which will flow through the circuits 
A,A,A, is OB, = 30 amperes, and the 
current which will flow through the cir- 
cuits AAA, is OB,” 
= 27 amperes. The 
resultant of these cur- 
rents is OB," = 56.7 
umperes, and this cur- 
e- rent must be forced 
through the line A,A,. 


a z: $ The maintaining of 
i ~~. these conditions will 
86 | 184 | 16 

22 | ns] 2 require the develop- 
18.5 25.5 58 ment of 1,355 volts 
73 | ai | 45 by phase E" of the al- 
21.8 | 420 , 30 


ternator. The com- 
plete data of Fig. 124 
are given in table 15. 

A final solution of this problem re- 
quires that the diagrams contained in 
Figs. 120, 123 and 124 should be grouped 
together. Before doing this, the vectors 
of these figures must be so changed as to 
be comparable with one snother. ‘To 
bring the vector OA! of Fig. 122 into 
comparison with the vectors OA™ of Fig. 
123, and OA" of Fig. 124, it must be re- 


751 


duced in the ratio of 1,200 to 1,418. 
The reduction of Fig. 122 in this ratio 
gives the values tabulated in table 16. 
Correspondingly, the vectors of Fig. 123 
must be reduced in the ratio of 1,200 to 
1,380, and, finally, the vectors of Fig. 
124 must be reduced in the ratio of 1,200 
to 1,355. The result of these reductions 
gives data also tabulated in table 16. 


TABLE 16. 


Data pertaining to Fig. 125. 


Circuits. | Re- 
Impressed | Resistanc Current 
See actance 
Fig. 117. E. M. F. E. M. F. E.M. p,| Amperes. 
| E E; Ez L 


When only phase E' = 1,200 volts is active. 


A,A, | 39 858 65 58.0 
A, Ag 172 169 30 28.4 
A3Ay 190 186 88 28.0 
A,A, 657 683 171 28.0 
A.A; 683 574 870 25.4 


A,A, 1% 191 84 28.7 
|} ee | el Se 
A.A; 675 | 650 176 28.7 
A,A; 488 486 554 98.5 


When only phase E''' = 1,200 volts is active. 


A,A, 180 177 81 26.6 
AAs 340 835 59 50.9 
A;A, 162 159 28 28.9 
A,A, 712 599 886 26.6 
AA 751 495 564 98.9 
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In Fig. 125 we have the reduced phase dia- 
grams grouped together in such a way that 
a phase difference of 120 degrees exists be- 
tween the impressed electro-motive-force 
vectors OA’, OA" and vA” representin 
the phase electro-motive force E', E! 
and E™. This arrangement of the three 
sets of vectors makes it possible for us to 
readily determine the final resultant elec- 
tro-motive force or current that is active 
in any part of the circuit, since it admits 
of our taking the sum of the forces active 
in each part of the system when the three 
phases are separately impressed. For 
instance, the final electro-motive force 
that will be apparent at the terminals of 
the line circuit A,A,, when all three of 
the phases are active, is equal to the 
vector sum of the vectors AʻA,!, 0’A,™ 
and O'A,™. This vector sum is taken by 
laying off from A, the vector A,'A, equal 
and parallel to o'a, and the vector A,A, 
equal and parallel to 0'A,. The vector dis- 
tance, A'A, = 574 volts, is then the po- 
tential required. | 

In the same way the final pressure ap- 
pearing at the terminals of the circuit 
A,A; is determined as the resultant of the 
vectors ATAF, O'A and OA. This 
resultant is equal to the vector distance 
A™ A, = 541 volts. The pressure finally 
appearing at the terminals of the third 
line, A,A, is equal to the vector A A, 
= 450 volts. 
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Science 
Brevities 


Preservation of Standard Magnets— 
Since the discovery of the new magnetic 
steels permanent magnets have been made 
which keep a constant moment for a whole 
year within 0.1 per cent. The question 
as to the best means of storing them when 
not in use is raised and answered by Herr 
Klemencic in an article published in the 
Annalen der Physik, which is abstracted 
in the London Hlectrician. He encloses 
the magnet in a glass tube filled with 
cotton wool, which in its turn is embedded 
in an iron box with sides three mm. in 
thickness. 'This prevents both disturb- 
ances by jarring and by an external mag- 
netic field. He finds that the protection 
ratio is three. This is not very high, but it 
can, of course, be indefinitely increased by 
increasing the number of boxes. 


A New Photo-Electric Etemeat — Dr. 
Emile Bose, of Breslau, has discovered an 
electro-optical phenomenon which, besides 
its theoretical interest from the point of 
view of the relations which are gradually 
becoming more narrow between optics and 
electricity, may be able to receive a num- 
ber of applications. ‘he following de- 
scription of his work was taken from the 
L’lndustrie Electrique; lf im a lightly 
acidulated solution a current is passed 
for a long time between gold electrodes 
the appearance of the anode is considera- 
bly changed and it is found to be covered 
with a layer of hydroxide. lf the charg- 
ing current is stopped and the electrodes 
are connected to a galvanometer of high 
resistance the light will be found to be 
traversed by a current of which the in- 
tensity is a function of the illumination 
of the electrode covered by hydroxide. 
Differences of potential obtained from 
different luminous sources amount to as 
much as one-tenth volt and depend both 
upon the color and the intensity of the 
light. Intense lights lower the potential 
of this element. The violet obtained by 
decomposing the light of an electric arc 
by a prism acts similarly to white light. 
Sodium light and the yellow and green 
parts of the spectrum do not exercise a 
sensible effect. Red light, such as is ob- 
tained from a lithium flame, augments 
the electro-motive force of the element t^ 
a value higher than it develops in the 
dark. X-rays have a powerful action 
similar to that of white light. These 
widely different actions of red and violet 
radiations coustitute one of the rare cases 
in which the different parts of the spec- 
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trum act qualitively in different fashions. 
In almost all other optical phenomena 
the effects of red and violet rays are quali- 
tative in the same sense and differ only 
in quantity. If, by later studies, as ap- 
pears possible, effects proportional to the 
cause may be obtained, the new phenome- 
non may be immediately utilized in the 
construction of a direct-reading photom- 
eter. 


Magnetic Properties of New Iirons— 
Herren E. Gumlich and E. Schmidt, of the 
Reichsanstalt, have published an article on 
this subject in the Elektrotechnische Zett- 
schrift, which has been abstracted in the 
British Electrician. They have collected 
a large amount of valuable material in 
regard to the various new types of iron 
and steel lately introduced, such as 
Kohlswa iron, Remscheid dynamo steel, 
Gelsenkirchen cast steel and Bohler and 


Remscheid tungsten steel. The last shows — 


the greatest hysteresis, and the greatest 
permeability is shown by Kohlswa iron 
No. 52, annealed five times over. The 
figures are 3,680 for the permeability of 
the latter and 3,240 for the permeability 
of Remscheid dynamo steel. Measure- 
ments extending over some forty-six speci- 
mens bring out a clear relation between 
hysteresis, resistance and the other mag- 
netic properties. The rule holds good, 
with few exceptions, that a high hysteresis 
loss means a high electric resistance, a 
greater remanent magnetism, a greater 
coercive force and a lesser maximum per- 
meability. The authors mention a new 
material of secret composition which 
forms a striking exception. It has a 
higher resistance than hardened steel, 
shows an extraordinary remanence and 
maximum permeability, and at the same 
time a small coercive force and hysteresis 
loss. This specimen, labeled No. 15, guar- 
antees a small loss both from hysteresis 
and from eddy currents in dynamos. 


Reduction of Nitro-Urea—At the last 
meeting of the Chemical Society, Mr. 
Holroyd contributed a paper on the elec- 
trolytic reduction of nitro-urea, in which 
he employed an alternating current, and 
succeeded in bringing about the decom- 
position of this compound. His paper 
has been digested in Lightning. He used 
the make-and-break contact for producing 
the alternations, suggested by Mr. Ver- 
non Harcourt, based upon the oscillations 
in a column of mercury attached- to a 
large flask containing air and heated. By 
this arrangement the oscillations in two 
tubes of mercury can be maintained for 
a long time, and so give an alternating 
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current from a direct one in the labora- 
tory without any special alternator. In 
this connection it will be interesting to 
note that Herr B. Suler has shown that 
in the electrolytic reduction of nitrates 
the stronger the solution the greater the 
amount of ammonia, while in weak solu- 
tions the amount of hydroxylamine is 
greater than that of the ammonia. As the 
current density increases, the yield of both 
these products diminishes, and with in- 
crease of temperature the amount of 
hydroxylamine produced rapidly falls 
away, until at eighty degrees centigrade 
only a few per cent is produced. Signor 
Chilesotti points out that good yields of 
amines are obtained when small quan- 
tities of tin or copper salts are added to 
the electrolyte. The first reaction appar- 
ently is the production of the hydroxyl- 
amine from the nitro compound, and the 
reduction of the metallic salt to the lower 
state of oxidation. These later reduce 
the hydroxylamine to the corresponding 
amine. Herr J. Moller has obtained 
seventy per cent of the theoretical yield 
of ortho-amino-anthraquinone from the 
corresponding nitro compound by elec- 
trolyzing the alcoholic solution either in 
presence of sulphuric acid or in a slightly 
alkaline solution containing sodium 
acetate. His best result was obtained 
with an electro-motive force of three to 
three and five-tenths volts and a current 
of one ampere per sq. dem. With a higher 
current density, as shown by Herr Suler, 
there is a loss. 


Photometry of the Ultra-Violet Rays— 
The great intensity of the light electric 
effects produced by an electric spark 
leads Herr H. Kreusler to experiment 
with a view to determining whether the 
phenomenon might not lead to a method 
in photometry. An account of his work 
has been published in the Annalen der 
Physik and abstracted in the American 
Journal of Science. The electrodes for 
the spark consisted of aluminum zinc and 
an alloy of equal parts of zinc and cad- 
mium, with addition of five per cent of 
antimony. No constant light was obtained 
except in the case of aluminum if 
both electrodes were of the same metal. 
This constancy was obtained, however, 
if the negative pole was made of alumi- 
num. The photoelectric cell was that of 
Warbury, consisting of suitable electrodes 
in an atmosphere of rarefied hydrogen. 


The measurements were carried out 
with the object of determining the ab- 
sorption coefficients of various gases and 
of water. Although there were evidences 
of constant errors the method seems a 
promising one. 
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Electric Power in Belgian Coal Mines. 


Mr. George W. Roosevelt, United States 
Consul at Brussels, gives the following 
facts regarding the employment of elec- 
tricity in Belgian coal mines: One of the 
most important coal mines in the Char- 
leroi district has concluded arrangements 
for the erection of a central station, which 
will supply electric motor power for three 
mines now in operation, situated several 
kilometres distant from each other. 

The pumps are placed gt the bottom of 
the pits at a depth of 500 metres (1,640 
feet). The station furnishing the power 
is on the surface and is composed of pow- 
erful steam engines of modern construc- 
tion turning large electric dynamos. The 
electric current which feeds them all is 
produced in the generating station and is 
transmitted over a considerable distance 
by means of three small wires only a few 
millimetres in circumference, mounted on 
poles, then conducted into the pits by a 
cable sheathed in steel. This method re- 
places that of the direct traction pump 
with shaft weighing thousands of kilo- 
grammes and exacting a special exhaustion 
well, and only giving five or six piston 
strokes per minute. ‘I'he electric pumps 
give from 150 to 200 and even more 
strokes per minute, and occupy very little 
space in the gallery. 

Electric pumps offer the advantages of 
Tequiring less expenditures in placing 
them, less trouble to keep in order, and 
of being safer and much more economical 
as regards consumption of steam. An- 
other advantage is that they do not con- 
duct steam into the pits, a source of great 
vexation on account of resulting leaks, 
condensation of water, deterioration of 
work, great heat, ete. It is also claimed 
that the electric power may be employed 
in operating the windlasses of the mines, 
machines employed in washing and sort- 
ing, small cars, and for illuminating pur- 
poses, The centralization of motor force 
in coal mining—that is to say, the sup- 
pression of numerous small boilers and 
steam engines—will result in great sav- 
ing in fuel. 

The installation herein mentioned will 
comprise in all four electric pumps of 200 
horse-power and two groups of generators, 
giving 1,200 horse-power. The work has 
been confided to an important electric 
company at Liege, Belgium. 


The building which is used for physics 
and chemistry at the University of Michi- 
gan is being remodeled. The changes are 
now well on the way toward completion. 
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Rubber Culture in Nicaragua. 

United States Consul William B. Sors- 
by reports that judging from the expe- 
rience of several people who have attempt- 
ed rubber culture in that immediate vicin- 
ity, there would seem to be a reasonable 
doubt of universal success, notwithstand- 
ing the fact that the experiments were 
confined to localities where the wild rub- 
ber trees had been most abundant, both in 
number of trees and yield of rubber. In 
two notable instances, after the plants had 
obtained from four to six years’ growth, 
the planters became discouraged with the 
outlook, and, cutting down the young 
rubber trees, planted cocoa. 

There is one rubber plantation remain- 
ing in that locality in which the trees are 
about eight years old, but the little bleed- 
ing attempted thus far has been unsatis- 
factory. . 

Taking the consensus of opinion of 
those indigenous to the soil, who have had 
an opportunity to observe the progress of 
a planted tree—planted occasionally by 
some one as a novelty—he would say while 
there is no apparent reason why india- 


rubber culture in certain localities of Cen- 
tral and South America should not be 
successful, it is well for those of limited 
resources who may have invested in rub- 
ber plantations to be prepared for disap- 
pointment, if they rely upon getting sub- 
stantial returns from rubber trees of less 
than twelve or fifteen years’ growth. 


<q>. ——- 
Large Railway Profits. 

It is said that more than 36,000,000 
passengers were carried on the lines con- 
trolled by the International Traction 
Company, of Buifalo, N. Y., for the quar- 
ter ending September 30, 1901, if the fig- 
ures shown by the gross receipts repre- 
sent five-cent fares only. The report is 


as follows for the corresponding quarter 
in 1900 and 1901: 


190}. 1900. 
Gross receipts..... $1,802,277.23 $761,197.29 


Operating expenses. $760,697.43 $348,745.49 
Net earnings from 


operating ....... 1,041,579.80 412,451.80 
Miscellaneous earu ; 
INES neoe ue cedars 74,275.21 30,273.40 


Total earnings..... $1,115,855.01 $442,725.20 
Fixed charges...... 307,206.07 241,792.86 


Surplus ......... $808,648.94 $200,932.34 


>_-—__—_- 


The Milwaukee Electric Light and 
Power Company is preparing to construct 
a tunnel under the Milwaukee River, in 


Milwaukee, Wis., from East Water street 
to Reed street. This tunnel is to be made 
five feet in diameter. It will be used for 
the company’s underground wires. The 
police and fire-alarm wires of the city are 
also permitted to make use of the tunnel. 
The tunnel will be placed about fifty feet 
below the surface of the river. 
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Russian Trade in Manganese. 

- The shipments of manganese in Russia 
have never been as large as they were 
in 1900, when 426,179 long tons were 
sent abroad, since the inauguration of 
the manganese industry in the Cauca- 
sus. This growth was due partly to the 
heavy demand from Europe and also to 
the reduction at the beginning of 1899 by 
the Russian Government of the rail freight 
rate from Tchiaturi to the main line 
of the Trans-Caucasian Railroad at Shar- 
opan from 10 cents to 7 cents per pood of 
36 pounds avoirdupois. Some impetus 
was also given the industry by the higher 
market. value of the ore, which has en- 
abled many of the smaller properties to 
continue active operations. It is under- 
stood that the shipments to foreign coun- 
tries from the pcrts of Batum and Poti 
from 1885 to 1900, inclusive, amounted 
to the large total of 2,514,121 long tons. 
Of this total the United Kingdom received 
the greater part—994,848 tons, or 30 per 
cent—the next largest importers being 
Holland, France, United States and Bel- 
gium. The ore imported into Germany is 
shipped through Holland. The leading 
manganese-producing centres are Mgrim- 
evi, Shukruti, Zeda-Rgani and Pervessi. 
Of late, producers have not been s0 
careful in selecting ore for export. In a 
number of cases they ship the ore as it 
comes from the mines without sorting, 
and often mix the new product with waste 
that has been lying on the ground for 
years. There has been some complaint in 
this regard, but as Russia is the piincipal 
source of supply, furnishing nearly 50 per 
cent of the world’s exports, consumers 
make the best of the situation. Of course, 
when contracts call for a certain grade of 
ore the Russian exporters are more care- 


ful. 


ape 
St. Louis Elevated Railway. 

An old plan for an elevated railway in 
St. Louis has been revived. A franchise 
was granted to the Rapid Transit Com- 
pany of Missouri in 1889. Recently it 
has been discovered that this franchise 
is available at the present time. It was 
granted for a period of fifty years. In 
1887 a company was organized with an 
authorized capital of $7,000,000. Among 
those interested in the company at that 
time were Mr. Thomas A. Scott, a New 
York banker; Mr. Samuel F. Scott, post- 
master of Kansas City, Mo., and Mr. 
Alfred C. Carr, of St. Louis. It is said 
that the directors of the old company will 
shortly hold a meeting for the purpose of 
discussing plans for interesting the capital 
required for the enterprise. 
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The Electrical Operation of Modern 
Machine Tools and Machinery. 


ERHAPS the most interesting feat- 
ure of this subject is in comparing 
electrical operation of tools and 

machinery, either by a general subdivision 
of the power or individual application, 
with the old method of transmitting the 
power from the main engine entirely by 
belts and shafting. There was a time 
when the salesman of electrical apparatus 
wasted his sweetness upon the almost 
desert air in endeavoring to convince 
operators of industrial establishments that 
the electrical system was better from al- 
most every standpoint. But now the few 
new shops that are driven entirely by belt 
transmission are in the minority and gen- 
erally operate under conditions of such 
peculiar nature as to make the belt and 
shaft system particularly desirable. In 
fact this subject has been threshed out to 
such an extent that we all now recognize 
the superiority of electric transmission 
over the entire belt and shafting system, 
and the futility of considering the use of 
the latter suggests the situation disclosed 
by the lawyer who stated to the court that 
there were three good reasons why his 
witness was unable to appear: “The first 
is that the witness is dead ;” whereupon 
the judge exclaimed, “Then the other 
reasons are unnecessary.” 

However well satisfied we may be of the 
fact that entire belting transmission is 
dead, and you notice that I differentiate 
between entire belting and belting with 
motors, perhaps it may not be amiss to 
hold a post-mortem on the subject. 

If we examine its heart, which is repre- 
sented by the main engine, we find it has 
valvular trouble and can not force, 
throughout the system, the circulating 
medium that gives the body its energy. 
The arteries are clogged, and a greater 
pressure is required to overcome the re- 
duction in their calibre. We also find the 
lungs—the breathing spaces in the shop— 
filled with extraneous matter such as dust, 
dirt and oil drippings, and the other 
organs are so impaired that they can not 
perform their respective functions ef- 
ficiently, enabling the body to work to 
the very best advantage. 

A diagnosis of this case was made, not 
as long ago as you might have expected, 


* A paper read before the New York Electrical Society, 
November 26, 1901. 


By Robert T. Lozier. 


by Alfred H. Gibbings, electrical engineer 
of the city of Bradford, England, in 1898 
and 1899, but he found the following 
obstacles to the general application of 
electricity by what he terms “the common- 
ality of the manufacturing world :” 

(1) Extreme aversion to innovation 
which characterizes the electrical world 
in Great Britain especially. 

(2) The existence of other motors in 
good working condition. 

(3) The unsuitability of alternating 
currents of electricity for motors when the 
power required exceeds two or three horse- 
power. 


coming the disadvantages of the entire 
belting system, and removing the ob- 
jectionable features of the individual 
motor. 

Let us take these two subjects up in 
the manner in which I have just presented 
them. 

If we turn to Professor Benjamin’s ex- 
haustive paper on losses in machine shops, 
read before the American Society of Me- 
chanical Engineers in December, 1896, 
we will find that by a series of very 
thorough tests he determines the losses at- 
tributable to the number of pulleys and 
belts involved, the degree of tension and 
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(4) The want of capital to lay out the 
new machines. 

(5) The want of confidence in the elec- 
tric motor of the non-technical manu- 
facturer. 

We will endeavor to discuss, in a general 
way, the obstacles which Mr. Gibbings 
brings attention to, although I think we 
will grant that in this country these ob- 
stacles were met and overcome several 
years before the date of Mr. Gibbings’s 
article. Yet they are of interest, as they 
point out just what troubles had to be 
overcome, both here and abroad, and I 
hope to-night to show by demonstration 
and illustration what has been accom- 
plished in a practical manner in over- 


consequent friction of the belts, as to 
whether or not the shafting was in line, 
results of different methods of lubrication, 
and gives the following accumulated data 
gathered from sixteen establishments that 
he investigated the losses of. 

This data show that the average loss 
involved in the transmission of power 
represents from fifty-five to sixty-five 
per cent of the total power generated; 
say it is fifty per cent of the total 
power, then it will represent 100 per 
cent of the effective or useful pow- 
er. If we have a plant of 100 horse- 
power, and it requires fifty horse-power to 
operate the tools and fifty horse-power to 
get the power to the tools, that means we 
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are losing 100 per cent of the effective or 
useful power. And we must not forget 
that this loss is fixed and is not reduced as 
the load diminishes, so that if the useful 
power drops to twenty-five _horse-power, 
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Friction of engine........ 10 H. P. or 10 per cent. 

To drive shafting......... 1b * “45 “u 

Belts and pulleys......... 15 “ "45 “ 

Empty machines......... 1B“ “15 “ 

Cutting material. ...... 45 “ “4p & 
“100 H. P. 
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Motor and shaft........... 12 H. P. or 30 per cent, 
Machines. .........scsse006 28 “ “7 * 
40 H. P, 


We note from the foregoing that the 
driving and transmitting force is but for- 
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then this waste power becomes 200 per 
cent of the effective. 

Professor Benjamin, who has been fol- 
lowing this matter closely since his paper 
of 1896, in January, 1901, analyzed the 
distribution of power in the shop. He 


“Even this efficiency would probably be 
realized only when all the machines were 
working at their full capacity.” 

In this case he found the average lose 
of getting the power to the tool to be 
fifty-five per cent of the total, or 122 per 


Motor (THREE Horsge-PowER) DIRECT-CONNECTED TO A PLATE BENDER. 


says: “Stating the case roughly for the 
ordinary machine shop, every 100 indi- 


cated horse-power of the engine may be 
distributed thus: | 


cent of the effective, while in the test on 
the group system, operated by motors, 
taken on the basis of 100 feet of line 
shafts, he found: 


ty-three per cent of the effective, instead 
of 122 per cent in the case of all-belt 
driven. 

Professor Benjamin does not state if 
he has included in the motor-unit its pro- 
portionate share of line loss, five per cent, 
and generator loss, eight per cent. But 
these latter are more than offset by the 
circumstance of the tools being shut down 
and then all loss is stopped. 

Our good friend and past president, Mr. 
Gano S. Dunn, in a paper presented before 
the American Institute of Electrical 
Engineers, on April 26, 1889, put the 
problem as to whether we should have 100 
feet of shafting driven by one motor, or 
three groups of thirty-three and one-third 
feet each driven by three smaller motors. 
“Taking a duty of one horse-power upon 
the shaft for every five feet of length, 
corresponding to like machine-shop prac- 
tice, and taking a coefficient of friction of 
five per cent, and a speed of 200 revolu- 
tions, transmitting 200 horse-power with 
the belts pulling horizontally in opposite 
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directions, we find the per cent of saving 
in using three small motors instead of one 
18 two per cent.” 

This is getting the question of economy 
down pretty fine. In this statement Mr. 
Dunn puts in the hands of the engineer 
means of determining how far the ques- 
tion of subdivision of the prime movers 
can be carried purely from the standpoint 
of efficiency. 

Of course, if a separate motor is ap- 
plied to each tool, the loss in transmission 
becomes almost negligible, in spite of the 
theoretical losses that are sometimes at- 
tributed to the slow-speed motors that 
may be used in that system. The large 
establishments in which the individual 
motor is freely applied find that the 
average load of the generating plant is 
but one-sixth, or sixteen and two-thirds 
per cent of the total connected load, in- 
cluding the electric lighting cranes and 
trams; that is to say, if we have a plant 
the motors and lights of which aggregate 
1,000 horse-power, it is not unreasonable 
to expect that the demand upon the gen- 
erating plant will run about 166 horse- 
power, and that this demand will not ex- 
ceed the maximum of 250 horse-power 
for a considerable length of time, so it 
will be seen that a plant with such a large 
connected load can turn out its consider- 
able product with a remarkably small ex- 
penditure of power. 

Now, what does this question of economy 
in power represent in dollars and cents to 
the producer ? 

Professor Charles E. Emery, in his 
paper of March 23, 1893, before the 
American Institute of Electrical Engi- 
neers, tells us that the costa of producing 
a mechanical horse-power are as follows: 

With coal at $3 per ton for simple, high- 
speed, non-condensing engines, for ten 
hours a day for one year (about 500 horse- 
power generated), $36.17 per horse-power. 
With special low-speed, triple-compound 
engines, $24.19 per horse-power. 

From these costs it is not difficult to 
determine what ratio the cost of power 
bears to the product of the shop which it 
drives. From empirical data I am able 
to state that the average ratios run pretty 
close to the following: 

COMPLETE BELTING TRANSMISSION. 
With the cost of steam power at $36.17.. 2% of product. 
oe : eM Las 
SUBDIVIDED MOTORS. 


INDIVIDUAL MOTOR DRIVES. 


Here the amount of power involved is so 
small as to increase the cost per unit, 
but I have known it to be less than..... -4% of product. 


Assume a locomotive shop, a large cloth- 
printing concern or any other establish- 
ment in which a large amount of power 
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18 used in running its machinery to pro- 
duce an output which we say amounts to 
$1,000,000 a year; and if we assumed 
that it uses the very best methods of 
producing its power we find that the 
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motor whenever the equation favors that 
method. 

From the foregoing figures we can tell, 
with reasonable closeness, what this sub- 
ject of economy in power transmission 
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cost of that power per year, with the dif- 
ferent methods above outlined, would be 
as follows: 


METHOD OF DRIVE. COST oF POWER. "henry 
All beltsiand shafting.... $17,000 nesses 
Subdivided motors....... 8,500 $8,500 
Individual motors........ 4,000 18,000 


So that a subdivided motor system saves 
enough over the old method of belt and 


AN ELECTRIC Motor BELTED To A GRINDER. 


shafting to pay ten per cent yearly on a 
plant that would cost $85,000, and the 
individual motor application could sup- 
port, at that rate, a $130,000 plant. Of 
course, the latter need not be entirely 
composed of individual motors, but groups 
of small machines can be driven by one 


means, and how far it will go toward rep- 
resenting the interest and depreciation 
upon the plant that it is necessary to pur- 
chase, in order to accomplish such savings. 
The figures given are stated with the view 


Motor Driving SURFACING MACHINE. 


of applying them to a broad view of the 
subject; they are gathered from actual 
plants now in operation and may be taken 
to fairly represent general conditions. So 
much for the question of mere economy. 
Professor Benjamin says, in concluding 
one of his able articles, that “This is the 
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era of small economies in factories,” but 
he suggests a broader and more impor- 
tant consideration of this subject of 
power distribution by saying: 

“No doubt it is time that to-day the 
question of time is more important than 
that of power, and that in the endeavor 
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mies are apparent. See how the stenog- 
rapher has increased the output of every 
commercial and industrial establishment, 
and what I have to say to-night about the 
quickness with which we can operate the 
individually driven tool bears a direct 
analogy. 
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good authority from several sources where 
such equipments are used that the outputs 
have been increased from eight to twenty- 


. five per cent with the same equipment 


and payroll, due directly to the use of 
these motors, which many times are used 
in conjunction with a group-drive sys- 


to get the most product per machine, and 
per man, the minor subject of coal and 
water consumption has been overlooked.” 

In my article in Cassiers Magazine, 
December, 1896, I bore with particular 
emphasis on the importance of getting the 
most out of a given shop equipment with 
a given payroll. It was not then, and I 
doubt if now this is an era in which as 
much attention is being devoted to the 
smaller economies as it is to speed in 
operation. | 

In every line in the civilized world they 
are endeavoring to increase the sphere of 
action by increasing the quickness of oper- 
ation. We use the telephone because it is 
quicker, trolleys because they are quicker, 
automobiles because they are quicker, and 
one of the greatest factors in determining 


the speed of the trolley and the automobile. 


is the quickness of their control. 

The question comes down to us in every 
operation, what is the quickest method 
we can apply, not what is the cheapest in 
first cost, nor in which the smaller econo- 


LATHES DRIVEN By Motors. 


Let us, therefore, leave the question of 
what we are going to save in power trans- 
mission and other considerations of rela- 
tively minor importance, and go at once 
to those matters of increased output and 


BLANKING PREss GEARED TO AN ELECTRIC 
MOTOR. 


entire flexibility in the arrangement of 
the shop equipment. 

It is true that the individual motor, 
properly controlled, can increase the prod- 
uct of an establishment. I have it on 


tem. I know that the Cocheco Mills, at 
Dover, N. H., one of the first to apply 
these principles, increased the output of 
their presses on certain classes of high- 
speed printing to as high as eighty per 
cent. Not only was this accomplished by 
having increased facilities for varying 
their speed, but a much greater range was 
available, and they found that they could 
operate successfully at much higher rates 
than the old fixed mechanical ratios con- 
fined them to. I could quote a great many 
cases to illustrate this important feature 
of my evening’s paper, but I am anxious 
to bring these matters within definite con- 
clusions. 

If it is true that with increased speed 
facilities we can increase the output, and 
we limit that output in the case of the 
individual motor to, say, ten per cent, 
and that is low enough to cover the in- 
crease in most any kind of a well ar- 
ranged plant, then let us consider the 
case that we took as a basis to determine 
the relative cost of transmitting the power 
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—an establishment producing a $1,000,- 
000 product yearly. If we can increase 
this product by ten per cent, we have 


$100,000 more with the same shop equip- - 


ment and the same expenditure for fixed 
charges and payroll. Allow for raw ma- 
terial, say, $25,000, and we can credit the 
motor equipment with $75,000 a year. 

This will probably more than pay for 
the entire equipment of individual motors 
in the first year, and, in addition, the pur- 
chaser has a saving in power transmis- 
sion, a free and clear head room, permit- 
ting of the use of overhead cranes, which, 
in these days of rapidly moving machin- 
ery, we must have to handle the product. 
He is able to reorganize and rearrange his 
shop at any time, to remove old tools and 
make room for new. 

Now the manufacturer says, “If it is 
true that all these things are possible to 
the individual motor drive, what stands 
in the way of the general adoption?” and 
he calls in his mechanical superintendent 
and his electrical engineer, and they boil 
the matter down to a few concrete ques- 
tions. 

Can you build a small motor so that it 
will stand hard usage? 

Can you take that smal] motor and ap- 
ply it with good mechanical construction 
to the general run of tools and machin- 
ery? 

After you have got it applied, will it do 
its work—has it the torque—has it the 
force to turn off the metal and put the 
tool to its work and hold it there? 

And if you can do all these things, 
can you vary its speed? 

Can you get constant speed below the 
maximum, and hold it with a varying 
torque? 

Can you successfully get the various 
speeds that our particular class of work 
demands? 

And the manufacturer says, “I'll pay 
the higher price for the equipment be- 
cause it seems that that pays for itself 
within one year, and makes money be- 
sides.” 

Now, my answer to all this is, that not 
only can we do so, but we have been and 
are doing so. I propose to show you prac- 
tical demonstrations of the success of the 
individual motor in fulfilling all of the 
demands put upon it, some of which have 
been most abnormal; one of which is the 
works of the Fore River Ship and Engine 
Company, Quincy, Mass. | 

To this end I have a number of photo- 
graphs of establishments in which elec- 
tricity is applied to tools and machinery, 
in accordance with the latest methods. 
One of these is the Fore River Ship and 
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Engine Company, of Quincy, Mass., a 
large establishment equipped in accord- 
ance with the very best and latest engi- 
neering practices, and one in which the 
individual motor drive is giving a prac- 
tical demonstration of its complete suc- 
cess. 
This plant has a connected load, consist- 
ing of motors, arc and incandescent light- 
ing, of nearly 3,000 horse-power, and its 
average load is about 260 horse-power. 
This latter item may be increased as more 
work is put upon the tool. The load at 
present is distributed among 112 motors, 
half of which are of five horse-power or 
under. To get an idea of the service put 
upon an individual motor, I have here 
to-night some data on some very heavy 
turning work, and have samples of the 
chips. The tool was a sixty-inch lathe, 
running with all back gears in head of 
lathe; the motor was of six and one-h»'f 
horse-power capacity, operating at full 
line voltage. Results were as followe: 

Machining twenty-inch steel shaft 
thirty-two feet long, weighing nearly 
twenty-four tons. 

Taking two chips, one tool following 
the other. 

- Feed was three-eighths inch. 
Cutting speed, eighteen feet per min- 
ute. | 

Line voltage, 235. 

Amperes no load (turning steel shaft 
only)—twelve by four horse-power; six- 
ty-six per cent of motor load. 

Amperes with load average forty-five 
—fifteen horse-power, 250 per cent of 
motor load. 

Amperes with load maximum eighty— 
twenty-six horse-power, 433 per cent of 
motor load. 

Due to the excessive overloads it was 
necessary to change one set of brushes. 


It was, however, an emergency job, the © 


motor was kept at its work, Mr. F. O. 
Wellington, the general manager of the 
company, stating that it was the quickest 
job ever done with so large a piece of 
material. The motor did not heat ex- 
cessively, although it stood at over 300 
per cent overload for periods of at least 
half a minute. 

After showing a number of illustrations 
Mr. Lozier went exhaustively into the 
methods of speed control that were avail- 
able, and closed his remarks by stating 
that if individual motors were to be used, 
it was of prime importance to have them 
large enough ; a margin of at least twenty- 
five per cent over what was supposed to 
be a generous estimate, was necessary to 
the success of the equipment, and quoted 


several well-known shop superintend 
on the subject. TRR S 
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Patents 


In order to obviate the tedious and 
laborious operation of testing the indi- 
vidual wires of a telephone or similar 
cable, Mr. John D. Peachy, of Newark, 
N. J., proposes to provide in the cable 
enlarged spliced tubes which are hermet- 
ically sealed to prevent the introduction 
of moisture or dampness to the interior. 


IMPROVED CABLE SPLICE. 


Within the enlarged tube, the ends of 
the meeting wires are joined and the con- 
nections are each covered by an insulat- 
ing sleeve to prevent short-circuiting. 
Upon these sleeves are placed identifying 
marks which may be numbers, letters, or 
the like, and which correspond to similar 
marks placed upon the individual wires at 
the central office. By this arrangement, 
when it becomes necessary for the work- 
man to open the splice, he will be enabled 
easily to make the selection of the indi- 
vidual wire without the necessity of test- 
ing a large number of the same. 
Another novel idea in the line of elec- 
tric furnaces has been hit upon, this time 
by Mr. Marcus Ruthenburg, a resident of 
Philadelphia, Pa. The broad feature of 
the invention resides in the construction 


of hollow electrodes, which constitute 
magazines or hoppers through which the 


material to be fused is passed. In his 
preferred form, the electrodes are pivoted 
together, but insulated from each other 
at their upper ends, while their lower ends 
can be swung toward and from each other, 
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the distance being regulated by an insu- 
lated adjusting screw that connects the 
two. In view of the fact that the arc is 
formed at the lower ends it will be evi- 
dent that in time they will burn out, and 
the inventor therefore provides removable 
shoes which can be replaced without the 
necessity of an entirely new machine. A 
further feature of the invention resides 
in making the electrodes of magnetizable 
material and providing coils upon the 
same so that the material to be fused is 
first magnetized. 

Mr. Alexander D. Lunt, of Schenec- 
tady, N. Y., has just patented an “anti- 
hunting” device, which he has assigned 
to the General Electric Company. The 
invention relates to a means for prevent- 
ing hunting of synchronous alternating- 
current machines—such, for example, as 
alternating-current generators, rotary con- 
verters, or the like. 
ered, the invention comprises short-cir- 


ANTI-HUNTING DEVICE. 


cuited conductors placed about the pole- 
tips of the machine to which the device 
is applied. These short-circuits, since 
they embrace only the pole-tips of the 
machine, are consequently very compact 
in structure and being of minimum length 
or extent are therefore of minimum re- 
sistance, thereby giving rise to corre- 
spondingly powerful currents which op- 
pose any hunting tendency which may 
exist. The details of the invention, as 
well as its mode of application, will be 
better understood by reference to the ac- 
companying drawing which represents a 
synchronous alternating-current machine 
having an armature indicated merely by 
the circle 1, and a field-magnet structure 
or frame 2. In the particular case shown 
the machine is provided with four poles 
similarly constructed, the structure of one 
of which is shown in detail at 3. This 
latter pole-piece is shown partly in sec- 
tion and partly in side elevation. The 
field winding is indicated at 4 and is held 
in place between the heads 5 and 6 of the 


Specifically consid- 
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field spool. The pole-piece itself is pro- 
vided with tips 7 and 8, extending oppo- 
sitely from the pole and located in close 
relation to the surface of the armature 1. 
The ends of the tips 7 and 8 are, how- 
ever, slightly chamfered off, as indicated 
at 9 and 10, respectively. An oblong mass 
of metal having an elongated opening 
therein is slipped over each pole-tip. 
These masses of metal form the seats of 
induced currents, the reaction of which 
opposes any hunting tendency of the ma- 
chine. The form of cross-section of these 
anti-hunting devices is represented at 11 
and 14, the lower limb of the de- 
vice being wedge-shaped, so as to fit under 
the chamfer 9 of the pole-tip 7 and lie 
in as close proximity as possible to the 
surface of the armature 1. The lower 
limb is somewhat extended along the 
surface of the armature, so as to form a 
projecting tip, as shown. The lower and 
upper limbs of the sections of the device 
are connected by integral end connections 
indicated jn tke drawings at 12. To se- 
cure the anti-hunting device in place any 
suitable mechanical device may be em- 
ployed—such, for example, as set screws 
13 engaging slight depressions in the sur- 
face of the vole-tip. In operation power- 
ful currents are set up in the short-circuits 
described, the path of the currents being, 
as will readily be seen, along the lower 
limb or limbs 11, through the end connec- 
tions, and then across the top limb or 
limbs 14. The currents thus set up act 


powerfully to cppose irregular motions of 


the armature to which the existence of 
these currents is due. Owing to the ex- 
ceedingly compact nature of the short-cir- 
cuit devices the currents induced therein 
are exceedingly powerful and act effective- 
ly to prevent hunting without at the same 
time giving rise to an undue expenditure 
or waste of energy. 

A new metallic conduit for electric 
wires has been patented by Mr. Emmet 
D. Page, of Brooklyn, N. Y., the present 
invention being an improvement on a 
former patented construction. The con- 
duit proper is made in trough form, pref- 
erably of sheet metal bent to the desired 
shape and having the upper edges of its 
side walls provided with opposed longi- 
tudinally extending grooves adapted 
to receive a sliding cover. These grooves 
are formed by bending the metal into 
suitable shape, so that the outer webs 
or edges will overlie the edges of the cover. 
This cover is made of comparatively thin 
metal and is grooved or corrugated trans- 
versely. By having the cover corrugated 
it can be bent outwardly or in a direction 
substantially perpendicular to its length, 
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so as to be readily withdrawn from the 
grooves in the conduit or can be straight- 
ened out as it is pushed into said grooves, 
while at the same time the transverse cor- 
rugations tend to stiffen the cover, so that 
it will resist pressure and blows. By pref- 
erence the outer webs of the grooves will 
be made pliable, whereby they can be bent 
outwardly to enable a portion of the cover 
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to be inserted at or removed from any de- 
sired part of the conduit, and as the cover 
can be readily bent it will be apparent that 
it can be connected with or disconnected 
from the grooves at such points by sliding 
it into and from the grooves. The grooves 
of the conduit hold the cover firmly upon 
the same, with the advantage of the cover 
being straightened, while at the same 
time being permitted to be readily bent 
when being applied or detached. The 
conduit and the cover when made of 
metal can be used as a grounded circuit, 
and one or more electric wires can be 
placed in the conduit, according to the 
dimensions. 
— > -—___.. 

The officers of the Chicago & North- 
western Railway are said to be considering 
a plan for telephoning from trains to dif- 
ferent parts of Chicago while the trains 
are standing at the station. It is the idea 
to equip the Overland Limited train of 
this railway with telephones and connect 
them with wires of the Chicago Telephone 
Company for the convenience of travelers 
who may desire to telephone to friends or 
for business purposes after they have 
reached the depot before the train has 
started. It is further planned to equip the 
cars with telephones to be used between 
the different parts of the train while the 
latter is running. This was done recently 


by the Canadian Pacific road on the special 
train used for the travels of the Duke of 
Connaught. The plan is to place small 
telephones in every compartment and in 
one end of the open sleepers. In this way 
if a patron desires something from the 
dining-car, a luncheon, a meal served in 
the sleeper, etc., all that will be necessary 
will be to ring up the porter in the dining- 
car, conductor of the dining-car or the 
news agent and order what is wanted. 
This will obviate the necessity of calling 
a porter and waiting his pleasure. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XVIII. 


BY A. E. DOBBS. 


TOLL LINES AND THEIR TRANSPOSITIONS. 


In the last chapter reference was made 
to transposing country and toll lines, but 
nothing was said about the transpositions 
themselves. 

The necessity for transposition—or 
crossing over of the circuits—arises from 
the fact that any wire carrying an alter- 
nating -current is influenced by another 
wire in the immediate vicinity, and, in 


Fie. 77.—ELEctTRostTATIC INDUCTION. 


turn, impresses a current on the other 
wire, the impressed current impulses be- 
ing in a direction the reverse of the im- 
nressing current impulses. 

Thus, in Fig. 77, we will suppose a + 
current to be sent into the line A. By 
connecting a voltmeter to the wire B 
we find that when the impulse in A 1s 
+, or positive, the impulse set up in 
the wire B is —, or negative, and vice 
versa. 

Moreover, this impulse in the B wire 
is only an instant in duration, and if the 
current in A continues in the same direc- 
tion no further current in B will be ob- 
served, but when the current is broken or 
reversed there will be anothe: movement 
of the voltmeter. 

Now the amount of current induced 
from the line A to the line B depends 
upon four things: 

1. The distance they run parallel to 
each other. 

2. The distance between the conductors. 

3. The size of the conductors or the 
amount of surface exposed. 

4. On the insulation of the lines. 

These propositions can all be proved in 
a very simple way, for the action of the 
wires under these conditions is preciselv 
that of the plates of a condenser, which 
depends for its capacity upon the thick- 
ness and nature of the dielectric and the 
surface exposed. 

To prove the first of the ahove proposi- 
tions take a length of switchboard duplex 
or “twin” wire of 1,000 fect. Connect a 
telephone receiver in circuit with the two 
ends of one wire—or connect one end to 
earth and leave the other end open, if you 
prefer—connecting a battery to the other 
wire with a contact that can be readily 
made and broken. Having tried this with 
1,000 feet and taken note of the loudness 
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of the click, try 1t with 2,000 feet and then 
with 500 feet and note the difference, and 
if both wires should complete the return 
through the earth it will be found that 
with 3,000 or 4,000 feet of wire in circuit 
a conversation can be carried on from one 
line to the other. 

Second Proposition—This is proved by 
the fact that with grounded conductors 
one mile of single-wire cable (cable in 
which the conductors are not twisted in 
pairs) will have as much cross-talk as 
from five to eight miles of overhead aerial 
lines, even though the insulation of both 
cable and overhead wires should be equal. 
Take a sheet of lead out of a tea-chest 
and it is easy to get a piece of lead about 
three feet square. Now two pieces of 
lead of this kind inserted in a telephone 
circuit and separated from each other by 
only a thin sheet of paper would allow a 


telephonic conversation to go through be- ` 


tween them without a great deal of loss. 
Separate the two sheets by half an inch, 
however, and conversation becomes al- 
most impossible, while at four inches it 
becomes quite so. 


Third Proposition—Upon increasing 
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the size of these plates, however, it be- 
comes possible to hear a conversation even 
though the plates should be placed a foot 
apart. 

Now the two sides of a circuit or two 
wires running side by side act and react 
on each other in the same manner that the 
plates of a condenser would and, gather- 
ing strength as the parallel distance in- 
creases, the electrical vibrations on one 
wire will affect the other to the extent 
that conversations become badly mixed 
unless measures are taken to prevent it. 
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to create cross-talk. No. 10 wire has still 
more surface, a mile being equal to 20,275 
square inches on each wire. Taking half 
of this would still leave us enough to be 
the equivalent of two plates, each of which 
is eight feet five inches square, placed 
one foot apart. A wire as heavy as No. 6 
would give us 32,208 square inches, or a 
surface equivalent of two plates each of 
which is ten feet seven inches square, and 
it goes without saying that if the two cir- 
cuits were an inch instead of a foot apart 
there would be plenty of cross-talk, but 
this static effect diminishes as the square 
of the distance between surfaces. 

As to the fourth proposition, a line left 
lving on the cross-arms or swung through 
trees instead of tied on the insulators 
will be much worse than one properly in- 
sulated, although there is a point at which 
leakage and static induction will counter- 
balance each other and so produce a quiet 
line. If an approximate balance of these 
two forces is not attained the leakage will 
cause cross-talk in one case or increase it 
in the other. Moreover, it is necessary 
that the leakage should be uniformly dis- 
tributed, as it might be in rain-storm or 
in damp weather, when the leakage would 
occur in ahout equal portions at each in- 
sulator. Both telegraph and long-dis- 
tance-telephone operators have noticed 
that long lines seem much quieter and give 
better service at night than in the day- 
time, which is due to the damp night air 
and dew increasing the leakage slightly. 
which clears out the static induction as 
well as the atmospheric charge, which 
is nearly alwavs present to a greater or less 
extent. 

Leakage on the lines, of course, 
diminishes the current volume, but pre- 
serves the wave form of the impressing 
current, while static induction tends to 
destroy it and causes the scrambled ar- 
ticulation noticeable on long lines. Nor is 
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It is not often realized what amount of 
surface two wires may present to each 


other. Take, for example, the smallest 
line wires in general use, No. 14 copper, 
and we find more surface than we might 
imagine, for a mile of this wire has a sur- 
face of 12,672 square inches; taking half 
of this as the surface exposed, we still 
have 6.336 square inches on each wire, 
equivalent to two plates each six feet 
eight inches square placed, say, one foot 


this all, for. as explained before, it causes 
cross-talk from one circuit to another un- 
less it is neutralized in some way, as, for- 
tunately, it can be by intelligent trans- 
position. l 

In Fig. 77 it is shown how a series of 
positive impulses on the A line will induce 
negative impulses in the B line. In Fig. 
Y8 two lines are shown, in each of which 
+ impulses are made at the same in- 
stant, of the same strength and the same 


apart, which, of course, is still too small, wave-length. The effect of this is that the 
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induced currents <rom each meet and, to 
a great extent, kill each other. The only 
trouble with this is that telephonic waves 
are not of the same length, or, if they are, 
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convenience, we have divided into sections 
of a quarter of a mile ach. Starting 
from the office, which we will suppose to 
be on the left, we find the two circuits 
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they do not remain so for more than a 
fraction of a second. 

So far we have referred only to ground- 
ed or common return lines, but by expe- 
rience we find that metallic circuits do 
not possess more than about half the 
capacity (the inductive charge a wire re- 


taking their + impulses from the same 
side of the board, so that we will speak 
of these two circuits as being in unison. 
We find also that of the two sides of the 
circuit nearest cach other thej+ side of 
No. 2 circuit is sending — impulses into 
the — side of No. 1 while the — side of 
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ceives is called its static capacity) of 
grounded lines, owing perhaps to the fact 
that the earth presents so much greater 
surface, but more than all to the equal dis- 
tribution of resistance, leakage and cur- 
rent in both sides of the circuit so that 
the neutral points of each circuit are 
located in the telephones, where they 
should be. It might be added that the 
further a grounded wire is above the earth 
the less its static capacity, and if it were 
possible to carry wires two miles above it 
there would be good talking service from 
New York to San Francisco. 

But even metallic circuits, when run 
side by side, will influence each other to 
such an extent that they will become noisy 
or full of cross-talk, or both. It was soon 
discovered that if the sides of these 


metallic circuits were reversed with rela- ‘ 


tion to each other so that they would al- 
ternately act in unison and opposition to 
each other’s impulses, the effect was that 
static induction, with its attendant cross- 
talk, was smothered and neutralized. 

In the following sketches the writer 
has taken it for granted (in order to make 
the illustrations clearer) that the circuits 
being connected to the switchboard in a 
certain way, the telephones are also con- 
nected uniformly, as they must be in cen- 
tral battery systems at least, so that what 
for simplicity we will call the positive im- 
pulse comes to the first or upper line. In 


-practice the odd numbers on the arm are 


generally the “sleeve” and the even num- 
hers the “tip” side of the lines, so that the 
presumption that the first impulses to line 
will pass out on a certain side is not at 
all far-fetched, even though the current 
be alternating in character. Turning to 
Fig. 79 we have two circuits which, for 


No. 1 is impressing + impulses on the + 
side of No. 2. 

This state of things continues for one 
mile from the office, when No. 2 circuit 
is crossed over and the + now becomes 
the — side of the circuit. Between the 
mile and the one and one-half-mile mark 
the two — sides of the circuit are op- 
posing each other and mutually tending 
to destroy the impressed capacity of the 
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over, yet the two sides are always in 
unison, so that there might just as well 
be no transposition at all. In Fig. 81 
we have a very common form of trans- 
position, circuit No. 1 being crossed every 
mile, while circuit No. 2 is turned over 
every half mile. By following the + 


and — sides of these circuits we find at 


the end of the first mile the account stand- 
ing as follows: 


Unison ........... 1 section. 
Opposition ........ 2 sections. 
Unison ........... 1 section. 


This makes the opposing sections equal 
in every mile instead of every third mile, 
as in Fig. 79. 

Fig. 82 shows an arrangement in which 
a balance is struck every mile, but, un- 
like Fig. 81, both transposition sections 
are of the same length. Thus the circuit 
No. 2 first breuks at the central point of 
No. 1 and crosses at the central point 
thereafter. These transpositions can be 
made of any desired length provided the 
same proportionate distances are pre- 
served. | 
Fig. 83 shows a four-mile chart, and 
the transpositions occur at the ratio of 


two to one as in Fig. 81, except that the 
transpositions occur at the mile and half 
mile instead of the quarter and three- 
quarter-mile points. When there are only 
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preceding four sections, but in the next 
two sections this is reversed again and we 
again find them in unison so that the 
account now stands at the second mile 

6 sections in unison, 

2 sections in opposition. 
This shows a line considerably out of 
balance but it is made up in the third 
mile, at the end of which we now find 

6 sections in unison, 

6 sections in opposition. 
We therefore find that, by transposing 


t 


two circuits the plan shown in Fig. 81 


gives the best results, but when there are 


three or more circuits both should be 
used. 


Robert Fulton Memorial. 

The American Society of Mechanical 
Engineers unveiled a memorial to Robert 
Fulton on the afternoon of December 5. 
This memorial is situated in Trinity 
churchyard, New York. It is of granite 
and consists of a shaft about eight feet 
high and two feet thick. On the face of 
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in this way, the two lines balance each 
other with their + and — sides every 
third mile. This is a practical working 
plan for, say, a bracket line. It will not 
do to have these transpositions occur con- 
tinuously at the same places, as shown by 
Fig. 80, for in this case we find that 
though the lines are frequently crossed 


the monument is a bas-relief of Robert 
Fulton. Very elaborate dedicatory. exer- 


cises were held. The Rev. Robert Fulton 
Crary, of Poughkeepsie, N. Y., a grand- 
son of Robert Fulton, delivered an address 
in Trinity Church. One of the interest- 
ing features cf the dedication was the 
presence of a very large number of the 
descendants of Fulton at the exercises. 
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AN ANCIENT STREET RAILWAY. 


ADDRESS OF HON. CHARLES 8. GLEED, OF 
TOPEKA, KAN., AT THE BANQUET OF 
THE AMERICAN STREET RAILWAY A8- 
SOCIATION. 


Hon. Charles S. Gleed, director of the 
Atchison, Topeka & Santa Fe Railroad, 
was introduced to the American Street 
Railway Association the night of the ban- 
quet, during the convention in this city, 
in October, in very flattering terms by 
the president, Mr. W. H. Holmes, of Kan- 
sas City. Mr. Gleed’s address, in which 
appears a description of an ancient street 
railway that shculd take rank as a classic, 
is published below: 


Mr. Toastmaster, ladies and gentlemen: 
I have never heard so many false state- 
ments put in so few words. When Mr. 
Holmes picked me up at the Holland 
House, night before last, and said that he 
had glued my name to this menu card 
and had arranged for me to speak to you 
to-night, I asked him what he thought 
you had ever done to him. I declined to 
make a speech and I declined to come. 
He entered into an argument and remind- 
ed me of the Kansas statute which makes 
it a penitentiary offence for any Kansan 
to refuse to speak when he gets a chance. 
(Laughter.) I told him that was not bind- 
ing outside of Kansas. He then told me 
he needed help in unloading this conven- 
tion on the East. You have all noticed 
how little help in that line he needs. What 
he could not do, President Vreeland has 


done. I will, however, cheerfully throw 
out one suggestion to what they have both 
said—if vou will hold the meeting of this 
association every year in Kansas City, we 
out West will guarantee to double the en- 
tertainment every time. The children at 
the Kansas firesides are still talking about 
the convention of the American Street 
Railway Association. 

I have told you, friends, that I come 
here reluctantly. My reluctance has dis- 
appeared. I am going to stay here to- 
night, if they will let me. You remember 
the story about the difficulty the farmer 
had in teaching his calf to drink. He 
said that he had to pull its ears to get its 
nose into the bucket and then pull its 
d—4d tail to get it away. (Laughter and 
applause.) I presume part of my quite-at- 
home feeling is due to one fact, which did 
not occur to me until I sat down by Gen- 
eral Eugene Griffin. I was once a street 
railway president, mvself. I presided 
‘over sixteen miles of the most remarkable 
street railway any man ever knew. We 
had real Kansas mud for ballast, our ties 
would have been very fine cord wood if 
thev had not been rotten, and I think we 
could have turned in our rails at about two 
dollars a ton. We had about three hun- 
dred imitation horses, which we fed on 
curses and put to sleep in the starlight. 
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Our cars were as wide as they were long, 
and somctimes when they got turned on 
their trucks we pulled them through the 
street sidewise. (Laughter.) They had 
neither paint nor curtains, and their 
wheels were not even circular. I had an 
old preacher friend who undertook one 
day to make the trip out the entire length 
of the long leg of the line to attend a 
funeral. When he finally got there, he 
heaved a sigh and mopped his brow, and, 
addressing the conductor, said: “My 
friend, when I die, if my deeds have been 
ill, and I have not repented, and I go to 
hell, I want to go by this route and this 
car. It will be so pleasant to get there.” 
(Great laughter.) And yet it makes me 
shudder to think how those dinky little 
cars would kill my fellow citizens. More 
styles of homicide were committed by 
those cars than in any other manner I 
ever heard of. We would find people dead 
on top of them. We would find people 
dead inside, of heart failure, probably oc- 
easioned by the horses trying to trot. We 
paid our help with kind words, we passed 
our dividends, we passed our fixed charges, 
we passed our taxes, we passed our judg- 
ments and then we passed our pay-rolls, 
and, in fact, we passed everything except 
somcthing going the same way. (Great 
laughter. ) 

And yet, my friends, it all comes back 
to me to-night that it was General Griffin, 
who sits here, who transformed that un- 
speakable road into what was, at the time, 
the finest electric railroad in the United 
States. (Applause.) We had not in those 
days developed the idea of consolidation, 
and there was one road in that town worse 
than mine. We could not distribute tick- 
ets on that road. Reporters, councilmen 
and judges were all insulted if we asked 
them to ride free. I remember sending 
passes to Charles W. Price, who sits yon- 
der, and he sent them back with the sug- 
gestion that I should send a life insurance 
policy with each ticket. So you see, gen- 
tlemen, why it is I feel at home among 
you. (Laughter.) 

I told Mr. Holmes that I should certain- 
ly decline to make a speech here to-night 
on railroads. I told him the subject was too 
long and my interest in it too great, to 
permit me to trifle with it on short notice. 
I am willing, however, to tell you what 
my speech would be about if I ever do 
make it. You know there are various 
views of railroads. Some people never 
think of a railroad except as a smoke- 
maker and a noise-maker. Some think of 
it as a convenience. You remember the 
two actors who were walking on the tracks 
of the New York Central after a hard 
season. One said: “Isn’t it luckv we have 
this fine ballasted railroad to walk on?” 
“No.” replied the other, “if it wasn’t for 
this blamed railroad we wouldn’t be so far 
from home.” (Laughter.) Other people 
think of railroads as mere job-givers, 
something to be looted. You remember 
the old sawmill engineer up in Wiscon- 
sin at the time of the Burlington strike. 
He was working for six bits a dav,and read 
ahout locomotive engineers getting ten 
dollars a dav. He knew how to pull the 
lever and throttle, and thought he might 
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as well get ten dollars a day, and he went 
down to Aurora and asked for a job. 
“What road have you worked on, sir?” 
“I worked on the St. Paul.” That is 
where the sawmill was. “All right; get 
into that engine and put her in the 
roundhouse.” He climbed up, dropped 
over his lever, hung upon the throttle, and 
the old thing jumped like a kangaroo and 
went into the roundhouse. As she was 
about to knock out the side wall, he gave 
her a little back motion and out she came. 
He tried it again, with the same results, 
just saving the roundhouse from being 
demolished. He came out of the house a 
second time and the foreman rushed up 
and said: “What are you doing, I told 
you to put that engine in the roundhouse.” 
He said: “Don’t stand there gassing, I 
have had her in twice, why the devil don’t 
you shut the door?” (Laughter.) 

There is another class of citizens who 
look upon the railways as means for their 
elevation. They lose a great deal of sleep 
over the railways. They think the lines 


-are likely to eat up their children and 


abolish their firesides and absorb all the 
money and all the good grub in the coun- 
try. They lose lots of sleep about these 
railroads, and you will see them unduly 
excited about election time. 

Now, my friends, when I do make this 
speech on railroads I shall tell you what 
my chief feeling is about the whole tribe 
of railroads. I shall tell you, in impas- 
sioned language, that I consider street 
railroads the greatest missionaries on 
earth. You may discuss your cylinders 
and your boiler capacity, the weight of 
your rails and the style of vour ballast, 
but I will discuss the missionary spirit, 
the missionary character, the missionarv 
function of the railwavs of the world. 
(Applause.) I am firmly of the opinion 
that if all the missionary agencies of the 
world had applied ninety per cent of the 
money thev have spent in the last fifty 
years to building railway tracks barbarism 
would now be just about annihilated. (Ap- 
plause.) I shall tell vou, when T make that 
speech, that solitude is death, that isolation 
breeds barbarism, that unless vou permit the 
civic blood to run you will have no health. 
no advancement, no prosperitv. My heart 
is aching over the wasted blood of our 
heroes in the Philippines. but if I had 
my way the government at Washington 
would send money there and iron these 
islands from top to bottom and side to 
side. The hiss and the song of the trolley. 
the jerk of the mogul, have more terrors 
for barbarism than any gun ever invented. 
(Great applause.) That is merely the text. 
gentlemen. of the speech I shall make 
when you have your annual convention a 
Topeka. T thank vou. (Applause. ) 


It is reported that a new packing plant 
is to be erected in New York by the 
Schwarzschild & Sulzberger Beef Com- 
pany. It is stated that the plant will be 
operated by electricity and be eight stories 
in height. By having the plant operated 
bv electric power a large saving will be 
effected. 
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‘THE PRACTICABILITY OF PLACING HIGH 


AND LOW-POTENTIAL WIRES IN 
SEPARATE DUCTS IN A COMBINED 
CONDUIT SYSTEM. 


BY CHARLES F. HOPEWELL.* 


This brief paper is in the nature of a 
reply to an article by Captain William 
Brophy, of Boston, appearing in the ELEC- 
TRICAL REVIEW of November 30, 1901. 
A review of this article shows that Cap- 
tain Brophy has taken nine columns out 
of a total of twelve to discuss the subject 
of Private versus Municipal Ownership. 
Only three columns appear to me to be 
relevant to the subject of the title. 

In this paper I do not intend to discuss 
the subject or the reasons for the electric 
companies desiring exclusive and per- 
petual franchises in the streets. Nor do 
I expect to touch upon the subjects of 
competition or taxation. The above are 
questions for the economist and not the 
engineer. If, however, the engineer can 
prove that a combined conduit for high 
and low-potential wires is practical, then 
the economist will tell you that the 
duplication of conduits is an economic 
wrong as much as the paralleling of rail- 
roads. In conclusion I will add, however, 
a few reasons why I believe in the munici- 
pal ownership of conduits. 

The engineering propositions that I de- 
sire to consider are three. These are the 
relation of the subject title to method of 
construction and method of operation of 
conduits, and the determination of what 
good engineering practice has shown to 
be a safe distance for the separation of 
ducts containing high and low-potential 
cables. It is good logic to say that if 
high and low-potential ducts can be laid 
within three inches or one foot of each 
other without danger, then it must neces- 
sarily follow that there is no advantage 
in placing them any farther apart—for 
if a thing is safe I can not conceive of its 
need to be any safer. There is a decided 
disadvantage, in one respect, in separating 
them, inasmuch that by so doing they oc- 
cupy more space in the public streets, and 
therefore create a greater tendency toward 
interruption of travel on such streets. 

Before considering this subject further 
I desire to clearly set forth the difference 
between an explosion and a burnout in a 
conduit. An explosion in a manhole, 
where it almost invariably occurs, is due 
to the ignition of gas which has accumu- 
lated there, either sewer or illuminating 
gas. The gas can be ignited by an elec- 
trolytic spark from a cable sheath or from 
the wheels of a passing car or other 
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causes. The result is generally the blow- 
ing off of the manhole cover, but it sel- 
dom results in damage to the cables. 
These are liable to occur in telephone con- 
duits as readily as in electric light con- 
duits. This might be called an exterior 
cause, as it results from causes exterior to 
the cables themselves. Burnouts can be 
classed as interior causes, as they are 
caused by the breakdown of insulation 
in the cables. Such breakdowns result 
in the melting or fusing of the cables. 
A distinction should here be made be- 
tween electric light cables and railway 
feeder cables. In the former case a break- 
down results in a ground and not neces- 
sarily in a short-circuit, consequently it 
does not infer a burnout, except in the 
case of an Edison system, with its neutral 
grounded mains. Of course, if there is 
another ground on a circuit at the time 
the breakdown occurs you will then get a 
burnout, but this should be very rare. In 
the railway system this is different, as 
one side of the circuit always remains 
grounded, so that a breakdown almost 
always leads to a burnout. The severity 
of this burnout depends entirely upon the 
method of operation of the system. These 
burnouts result in heating the air in the 
manhole and blowing off the cover. The 
results are much more serious in many 
cases due to faulty method of construc- 
tion and faulty operation. The Edison 
pipe system I shall not consider, as it is 
already an obsolete system and is fast 
disappearing. 

This leads me now to the question of 
what I mean by faulty. method of con- 
struction and operation. Faulty method 
of construction I consider to comprise all 
kinds of conduit built of conducting 
material, such as iron pipe, or ducts with 
an iron covering where joints every eight 
feet place the cable in contact with iron 
rings mechanically connected to such iron 
cover. In this class of construction one 
will readily see that a breakdown of in- 
sulation immediately charges the entire 
conduit from manhole to manhole. The 
current then flows through the breakdown 
to conduit and from the conduit to the 
lead sheath of the other cables, thereby 
destroying them. In tile conduits there 
is no such liability, for this trouble can 
not exist. 

I desire to call attention to this very im- 
portant fact, that I have never been able 
to learn of a breakdown in a cable in one 
vitrified duct passing directly to a cable 
in another vitrified duct, unless such 
passage of current took place in a man- 
hole. There has never been a burnout in 
Cambridge, although the Boston Elevated 
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Railway Company has twenty-one miles 
of tile duct in this city and has had cable 
in it since 1897. Moreover, there has 
never been a burnout in Roxbury, a part 
of Boston where such a construction is 
used, where a defect in a cable in one 
duct has led to the injury of a cable in 
another duct. There have been many in- 
stances of burnouts in Boston where the 
current has passed from one cable to an- 
other, but they have always been in cement 
conduit having an iron shell. All the 
Boston Elevated Railway burnouts have 
occurred in conduits of such construction. 

Cables, instead of being systematically 
separated in manholes, have been laid 
up together, whereas they should all be in- 


sulated from each other, but, of course, 


bonded to a ground return wire capable 
of taking the current of any one cable to 
such ground return rather than allowing 
it to go to any other cable sheath. This 
is necessary to prevent electrolysis. 

Faulty methcd of operation, which has 
been the cause of a large number of burn- 
outs, consists in not properly watching 
the cables and forestalling a breakdown in 
insulation in them where the insulation 
shows deterioration. Another very pro- 
lific source of such trouble is the method 
of throwing the circuit-breakers at the 
central station back in again when they 
have once opened. I have known of an 
instance in Boston where a circuit-breaker 
was held in until it burnt out in the hand 
of the attendant. 

In the serious burnouts in Boston on 
the street railroads in times past, at 
Sumner street and Atlantic avenue, we 
found that both conditions were present 
—namely, faulty construction as well as 
faulty method of operation. The Boston 
Elevated Railway Company has since 
given up the attempt to burn out a cross 
on its feeders and now leaves the circuit- 
breakers out after three attempts to close 
them. Formerly the company lined up its 
operators at the switchboard and threw 
the circuit-breakers in, and thus sent their 
entire central station energy through the 
cable breakdown in order to burn it clear. 

How far should the high-tension ducts 
be separated from low-tension ducts? I 
know that six inches is amply sufficient, 
and I believe that three inches will ac- 
complish the result perfectly. 

Mr. C. I. Walker, chief engineer of the 
Subway Company, of New York, who ap- 
peared in favor of the telephone company 
at a hearing in the Massachusetts Legis- 
lature this year, testified on cross-exam- 
ination that there were over twenty miles 
of conduit in New York city where high- 
tension wires were laid in conduit in the 
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same trench with low-tension ducts, sep- 
arated by only fourteen inches of dirt, and 
that they have never had any difficulty, 
and, furthermore, that they have a mile 
on Fifth avenue where these two classes of 
service are only separated by six inches 
and they have never had any trouble from 
current passing from any duct in the 
high-tension to any duct in the low-ten- 
sion, even although the ducts are made 
of wrought iron and have been in use 
many years. 

At the same hearing Mr. Eaton, the 
electrician . of the Cambridge Electric 
Light Company, testified on cross-exam- 
ination that a combined conduit system 
was practicable. 

At this hearing also, Mr. David R. 
Walker, chief of the electrical bureau of 
Philadelphia for a great many years, tes- 
tified that electric light wires and tele- 
phone and telegraph wires have been in 
successful operation in adjacent ducts in 
Philadelphia for over ten years. The 
ducts used were of wood or tile. 

In Rochester, N. Y., the competing 
company to the Bell company has had over 
250,000 feet of telephone cable in the 
electric light ducts since May, 1900, and 
has experienced no difficulties in opera- 
tion. 

Baltimore, Md., which is now building 
a combined municipal conduit system, has 
just rented 100,000 feet of conduit space 
to the American Bell licensee company 
after a long period of litigation. 

In Washington there are 14,000 feet of 
high and low-potential wires in the same 
conduit in successful operation. 

In Chicago the city has low-tension 
wires in the same conduit with wires of 
8,000 volts in successful operation. That 
city has, moreover, recently made an 
agreement with the electric light company 
and the telephone company to build a 
combined conduit system on Archer ave- 
nue for their joint occupancy. 

The subject of practicability of the 
operation of high and low-potential wires 
in the same conduit has been investigated 
by two experts and competent commis- 
sions. In 1892 President Harrison ap- 
pointed a commission comprising Andrew 
Rosewater, Professor Henry A. Rowland 
and Lieutenant Francis A. Shunk, of the 
Engineering Corps, to report upon the 
subject of conduits for Washington, D. C. 
In their report they recommended a com- 
bined conduit system and further stated 
that the voltage need not be limited. 

Baltimore, Md., in 1896, also ap- 
pointed a commission to consider the sub- 
ject of conduits and their investigation 
led them to the same conclusions as were 
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found by the Washington commission. In 
consequence of this report Baltimore has 
appropriated over $1,000,000 for conduits 
and has already expended over $600,000 
in actual construction. They are building 
a combined conduit system there. 

In Boston I know of three distinct con- 
duits laid in a nine-foot space between the 
car tracks and a gas pipe. The conduits 
are owncd, respectively, by the street rail- 
way company, electric light company and 
the telephone company. 

At a hearing before the Mercantile 
Affairs Committee of the Massachusetts 
Legislature the past year, the only two 
engineers upon that committee, one a con- 
sulting electrical expert and the other a 
civil engineer, both reported favorably 
upon the Cambridge conduit bill, which 
contemplated a combined conduit system. 
This was after a hearing lasting seven 
sessions this year and after the telephone 
company had brought in its own ex- 
perts, one of whom—Mr. Walker, of New 
York city—I have already quoted, and 
had argued its side of the case and 
quoted Boston for a city having separate 
conduit systems. 

In closing, I would state as facts: We 
have high and low-potential wires occu- 
pying adjacent ducts in conduits in New 
York, Philadelphia, Chicago, Washington, 
Rochester (N. Y.), and Baltimore will 
soon have some if they have not some al- 
ready. Furthermore, that these have been 
in successful operation for many years 
past and have given no trouble because 
of such joint occupancy. 

It is an old adage that “the proof of the 
pudding is in the eating,” and from the 
above facts I do not see how any one can 
conclude otherwise than that a combined 
conduit system is safe and practical, for 
surely if five per cent will operate success- 
fully then the other ninety-five per cent 
will operate in like manner. 

The alternative of such a combined sys- 
tem is well illustrated in a colored plan, 
dated January 21, 1901, and accompany- 
ing the report of the Boston Wire Depart- 
ment for the past year. This drawing 
shows the subsurface conditions existing 
on State street, which is the main “finan- 
cial street” of Boston. It well represents 
Boston’s and Captain Brophy’s conglom- 
crate aggregation of individual conduits, 
for I shall not deign to designate such a 
collection with the name “system.” 

Space will not permit me to consider 
properly the subject of manhole construc- 
tion and the discussion of whether sep- 
arate, individually divided or single, twin 
or multiple manholes should be used. It 
is on these points only that I can conceive 
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that there should be a difference of en- 
gineering opinion, for the other question 
of separation of ducts has been settled by 


facts. 


In conclusion I wish to give my reason 
for the municipal ownership of conduits, 
although properly it has nothing to do 
with the subject under consideration. I 
bring it forward at this time, however, in 
order to reply to the greater part of Cap- 
tain Brophy’s paper. 

Conduits are a public utility and there- 
fore adapted to public ownership. 

Conduits, being of a permanent nature 
of construction, require no operating de- 
partment for their maintenance. They 
are therefore best adapted of all public 
utilities for municipal ownership. 

The companies own, operate, install and 
care for their own cables under municipal 
supervision, and, as there is no divided 
authority, accidents are minimized, both 
for that reason and because of less dupli- 
cation of interests. 

A municipal conduit system will pre- 
vent the monopolization of the subsurface 
and the repeated digging up of the streets 
and will bury all classes of wires at the 
same time. 

A municipal conduit system is cheaper 
to construct than several conduit systems 
and will, therefore, admit of a more gen- 
eral adoption of conduits than would be 
possible under private individual owner- 
ship. 

Owing to the less cost of municipal con- 
duits underground service connection can 
be made with each individual subscriber 
and consequently dispense with the erec- 


tion of poles on our public streets for dis- - 


tributing purposes. 

The past year the following cities of 
Massachusetts petitioned the state Legis- 
lature for the right to construct municipal 
conduits: Cambridge, Lowell, Woreester, 
Springfield, Pittsfield, Fitchburg, Brock- 
ton, Quincy, Everett, New Bedford, 
Gloucester and Melrose. The lower 
branch of the Legislature passed such 8 
conduit bill, but it was defeated in the 
Senate. It will, however, be brought up 
again this coming year. 

From the personal study and investiga- 
tions carricd out in many of the largest 
eastern cities for the past six years, I have 
no hesitation in saying that any unbiased 
commission which would consider this sub- 
iect would, like those ın the past, be con- 
vinced of the absolute practicability of a 
combined conduit system. 


<=> e____——- 


A fellowship in physics has been estab- 
lished at the University of Pennsylvania 
hy the Frazer family in honor of John 
Fries Frazer, who was formerly a professor 
of natural philosophy in that institution. 
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The New Terminal System of the 
Pennsylvania Railroad in New York. 


NNOUNCEMENT was made last 
A week that the’ Pennsylvania Rail- 
road, whose terminus in the vicin- 
ity of New York is now in Jersey City, 
connection with the metropolis being 
maintained by three lines of passenger 
ferryboats and several routes over which 
freight cars are ferried on floats, has com- 
pleted its plans for the construction of a 
terminal station in the Borough of Man- 
hattan, connected by means of a system 
of tunnels running on the one side under 
the North River to its present tracks in 
New Jersey, and on the other side under 
the East River to Brooklyn, there to make 
connection with the system of railways 
covering the territory of Long Island, 
which has lately passed under the control 
of the Pennsylvania Railroad. 

In brief, this system consists of two 
single-track steel tubular subways under 
and across the North River to a point 
near Eighth avenue and Thirty-second 
street, in the Borough of Manhattan, and 
thence three tunnels across Manhattan 
Island and under the East River and a 
part of Brooklyn, converging at a point 
near the present Long Island Railroad 
terminus in the district known as East 
New York, whence a subway will lead 
northerly and easterly to the Thompson 
avenue station of the latter railroad, and 
there connect with the ground level sys- 
tem. Throughout the entire system trains 
will be operated by electricity to the ex- 
clusion of all other forms of motive power. 

The physical conditions which deter- 
mine the equipment of this system are in 
some degree extraordinary and in all de- 
grees difficult. The channel to the North 
or Hudson River, which at the point pro- 
posed for tunneling is more than one mile 
in width, is filled to a considerable depth 
with mud of a tenacious consistency 
overlying a river channel of gneiss rock of 
great hardness. Through this mud and 
above the rock bottom of the channel it 
is proposed to drive the steel tubular tun- 
nels, and on account of the possibility 
of the tunnels either flowing up through 
the mud or being weighted down by the 
trains which traverse them, it is further 
proposed to support these tubes upon piers 
reaching down to bedrock and thus con- 
stituting a structure which will practical- 
ly form a submerged tubular bridge. The 
average depth of the mud above the rock 
bottom of the river is one hundred feet. 


The tunnels will be eighteen feet six 
inches in diameter inside, and will be 
supported at appropriate intervals upon 
piers of concrete and structural steel. In 
order to attain easily the grade necessary 
for the construction of the tunnels their 
portals on the western side will be at a 
point in the Hackensack Meadows some 
distance back from the river shore and of 
the Bergen Highlands, upon which the 
town of Jersey City is built. The exact 
length of these tunnels has not yet been 
stated, but the first section from the 
Hackensack Meadows will be considerably 
over two miles long. 

The present intention is to construct 
the terminal upon a plot bounded by 
Seventh avenue and Tenth avenue, Thir- 
ty-first and Thirty-third streets, in the 
Borough of Manhattan, this site being 
about 1,500 by 520 feet in dimensions and 
of a capacity sufficient to contain more than 
two miles of terminal platforms. The 
whole site will be excavated to the tunnel 
depth and twenty-five parallel tracks will 
be laid in the bottom of the excavation, 
with intervening platforms. Across the bot- 
tom level upon which the tracks are laid 
will extend a bridge one hundred feet 
wide, from which stairways will lead to 
the various platforms and trains, while 
at each end of this great bridge a graded 
carriageway will lead down to it and mid- 
way stairways and elevators will be pro- 
vided for passengers. 

The station will be practically of a 
three-deck type, and as it will be a through 
station, open at both ends, it is expected 
that the handling of trains in it will be 
greatly facilitated. The actual terminus 
of trains will probably be made at the 
Long Island end of the subway, which will 
consist practically of a dead-end station 
for the electric service. At this point 
there is sufficient room for the construc- 
tion of the necessary number of dead-end 
tracks to handle the enormous through 
and suburban business that will be con- 
ducted from this station. The steepest 
grade contemplated in the subway system 
is 1.5 per cent. Under the North or Hud- 
son River the top of the tunnels will be 
forty-five feet below the river bed, and at 
the point where the grade turns upward 
toward the station in Manhattan the tun- 
nel will be eighty feet below high-water 


- mark. The tracks in the great central sta- 


tion described above will be forty-five feet 


below the ground surface, while at Broad- 
way the tunnels will be fifty-five feet below 
the surface, and sixty feet below at the 
point where the present New York subway 
system is crossed. Under the East River 
the tunnel cutting will be in solid rock 
of circular section. The Manhattan sec- 
tion, crossing Manhattan Island, will be 
of the inverted horseshoe form, the cut- 
tings here being for the most part in the 
solid hard rock which forms the sub- 
stratum of New York city. 


So far no information has been given 
out as to the system of electric traction 
to be empleyed in this magnificent piece 
of work. It is a curious commentary upon 
the enormous advance lately made in elec- 
trical engineering that this work hag be- 


come possible only within the last few 
years, and that the conditions now laid 
down for its successful completion could 
not even have been anticipated by civil 
engineers of the utmost ability five years 
ago. It has long been possible. to con- 
struct such tunnels as are here contem- 
plated, but their operation by steam-driven 
locomotives would have been utterly im- 
practicable and on that account numer- 
ous plans for bridging the tremendous ex- 
panse of the North River have been in 
consideration for more than ten years. 
The cost of a bridge in comparison with 
that of a system of tunnels is enormous, 
and it is not likely, if this station is 
constructed upon the lines laid down 
above, that bridges will be seriously un- 
dertaken. It is expected before long the 
railroad managements interested will 
make public the designs which doubtless 
they already have in mind for the electrical 
equipment of this subway, and it is confi- 
dently believed that at the same time fur- 
ther designs will be exhibited showing 
the practicability of extending the elec- 
trical equipment far beyond the present 
suburban limits of the railroads which 
will centre at the new station—possibly as 
far as Philadelphia on the one side and 
the remoter resorts of Long Island on 
the other. The conception of this system 
opens up the opportunity for speculation 
of a most interesting and far-reaching 
character. The new work may be regard- 
ed as the greatest step that has ever been 
taken in the direction of electrical equip- 
ment of main-line railroads, and all par- 
ties interested in it, not only the railroad 
managements and the general public but 
also the craft of electrical engineers at 
large, are to be congratulated upon the 
installation of this epoch-making and al- 
most spectacular piece of engineering— 
one that beyond doubt is to mark the be- 
ginning of a new order of things for 
American railways. 
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Wireless Telegraphy Across 
the Atlantic. 


MARCONI RECEIVES A MESSAGE FROM 
ENGLAND AT NEWFOUNDLAND, A 
DISTANCE OF 2,000 MILES—HIS 
SPECIAL CABLEGRAM TO THE 
** ELECTRICAL REVIEW.” 


On Sunday, December 15, a public an- 
nouncement was made in several news- 
papers that Mr. W. Marconi had succeed- 
ed in receiving signals between a station 
called Signal Hill, on Newfoundland, and 
a station at Poldhu, Cornwall, England, 
the two being separated by a distance of 
about 2,200 statute miles. 

The signals exchanged consisted of a 
single letter of the alphabet—the letter 
“S’’—repeated at intervals of five min- 
utes, and were received at the New- 
foundland stations by means of a receiv- 
ing wire supported upon kites at a con- 
siderable height in the air. The details 
of the Cornish station are not at present 
available, except that, as described in the 
British technical press, this station con- 
sists of a number of high poles or masts 
equipped with sending apparatus and 
probably operated in parallel. Immediate 
data of the receiving apparatus are also 
unavailable at the present writing. Mr. 
Marconi has cabled personally to news 
agencies and newspapers in New York 
confirming the statements that signals 
were received on two days, and it is 
regarded that this information is definite 
and reliable. 

Later an important confirmatory cable- 
gram to the ELECTRICAL REVIEW was re- 
ceived. 

It is understood that the experiments 
were largely interfered with by bad 
weather prevailing on both sides of the 
Atlantic, but that they are being contin- 
ued as circumstances permit and that very 
shortly further announcements of a sig- 
nificant character will be made. 
MARCONI’'S CABLEGRAM TO THE “ELEC- 

TRICAL REVIEW.” 

The ELectricaL Review cabled its 
congratulations to Mr. Marconi on Mon- 
day of this week, and requested his 
personal confirmation of the wonderful 
success he had achieved as chronicled in 
the daily press of Sunday and Monday. 
His reply was received on Wednesday and 
appears below. It will be observed that 
he appreciates now, as in the past, that 
scientific advancement should be an- 
nounced through the medium of scientific 
bodies and the technical press. The ELEC- 
TRICAL REVIEW again extends to Mr. Mar- 
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coni its cordial and appreciative congratu- 
lations: 


[Special Cablegram to the ELECTRICAL 
REVIEW. ] 


St. JOHNS, NEWFOUNDLAND, December 18, 
1901, 12.08 r. m.—Sorry out of town yester- 
day and could not reply. 

Confirm that signals were received here 
with certainty and distinctness by means 
of my system of wireless telegraphy direct 
from Cornwall, England. 

Receiving wire here supported by kite 
about 400 feet high. 

Transmitter in Cornwall much more pow- 
erful than that previously used for communi- 
cating 200 miles. 

Shall read paper on subject before scien- 
tific society as soon as possible. 

MARCONI. 
STATEMENT TO THE DAILY 
PRESS. 

The New York Herald on Tuesday of 
this week publishes the following letter 
from Mr. Marconi, written at St. Johns: 


MARCONI’S 


I have to confirm the despatch of your 
correspondent regarding the receipt by me 
here of signals direct from Cornwall. The 
exact particulars are as follows: 

Before leaving England I arranged for 
our long-distance station near the Lizard 
to signal me the letter “Ss” repeatedly for 
three hours when I had advised them 
that I was ready to receive the same. I 
cabled on Monday that all was in readi- 
ness and asked the signal to be sent at 
short intervals between three o’clock and six 
o'clock, Greenwich time, and to be con- 
tinued each day until ordered to stop. 
This time would correspond approximately 
with half-past eleven to half-past two here. 
I received on Thursday indications of the 
signals at 12.30, and with certainty and un- 
mistakable clearness at 1.10 quite a suc- 
cession of “S's” being received with distinct- 
ness. A further number were received at 
2.20, the latter not so good. Signals were 
received Friday at 1.28 o’clock, but not so 
distinct as on Thursday. 


I am of the opinion that tne reason why. 


I did not obtain continuous results were: 
First, the fluctuations in the height of the 
kite, which suspended the aerial wire; and, 
second, the extreme delicacy of my receiving 
instruments, which were very sensitive and 


‘had to be adjusted repeatedly during the 


course of the experiments. 

When a permanent station is installed here 
I will not be dependent upon fluctuations of 
the wind, and I am confident of making the 
signals strong and reliable—that is, not re- 
quiring such delicate and sensitive receiving 
instruments by employing much greater 
power at the sending station. 

I must go immediately to England to make 
arrangements for employing more power at 
the sending station and I trust in a very 
short time to establish communication be- 
tween the two continents in a thoroughly re- 
liable and commercial manner. 

(Signed) MARCONI. 

St. Johns, Newfcundland, December 16. 


INTERVIEW WITH THE MANAGER OF THE 
MARCONI COMPANY. 

Mr. H. Cuthbert Hall, of London, man- 

ager of Marconis Wireless Telegraph 

Company, Limited, who is in New York 


city, was interviewed by a representative 
of the ELectricaL Review. 
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In response to an enquiry Mr. Hall 
stated that the receiver employed by Mr. 
Marconi at St. Johns, Newfoundland, was 
of a new type recently adopted. 

“Is the system employed syntoniec or 
can its signals be received by any coherer 
and proper vertical circuit within range ?” 
questioned the ELECTRICAL REVIEW rep- 
resentative. 

“Yes, it is syntonic,” replied Mr. Hall.. 
“The signals could be received only by our 
coherer connected to a receiving circuit 
accurately tuned to the transmitting cir- 
cult. The difficulty of providing for this 
is very great. There are many variable 
factors in the production of a given tune 
and the details of these must be known 
at the receiving end. When known they 
can not be reproduced without consider- 
able outlay and highly skilled adjust- 
ments.” - 

It was learned that Mr. Marconi ex- 
pects to sail from Newfoundland direct 
for England on Saturday of this week 
unless the action of the Anglo-American 
Telegraph Company, in opposition to fur- 
ther experiments, should compel a change 
of plans. 


OPPOSED TO FURTHER EXPERIMENTS. 


News despatches from St. Johns, New- 
foundland, under date of December 17, 
state that solicitors of the Anglo-Ameri- 
can Telegraph Company have served 
legal documents upon Marconi. By these 
documents he has been notified that the 
Anglo-American Telegraph Company 
possesses a monopoly of the telegraph 
business within Newfoundland and its de- 
pendencies, It is demanded that his ex- 
periments shall cease forthwith or the 
company will apply to the Supreme Court 
for an injunction restraining him from 
carrying on further trials. 


The announcement coming from official 
sources that wireless telegraphy has at last 
succeeded in demonstrating its ability to 
transmit an intelligible signal across the 
Atlantic Ocean, over a distance of about 
two-thirds that occupied by Atlantic 
steamships in their course between New 
York and points on the British channel, 


has created a sensation of the most pro- 


found description. From a certain point 
of view there is no reason for accepting 
this statement with any spirit of incred- 
ulity or permitting it to be made the 
foundation of any sensational rumor; the 
reason is that this achievement was to 


have been expected, and that records of re- 
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cent successes with long-distance trans- 
mission of signals by this particular var- 


_ lety of apparatus should have prepared the 


public mind for the reception of this fur- 
ther intelligence. But, notwithstanding 
any preparation which might have been 
made, the news that the Atlantic has 
been bridged with another method of elec- 
trical signaling is one that can not fail 
profoundly to impress popular thought 
and to register itself as one of the sig- 
nificant milestones that mark the prog- 
ress of engineering. 

Men who are still in the prime of life 
remember the incredulity and lack of 
faith that marked public appreciation of 
the efforts of those who laid the first trans- 
atlantic cable. The occasion of the trans- 
mission of the first despatch by the cable 
was made one of public rejoicing in the 
United States and in Great Britain and 
the date, July 22, 1866, is one that should 
be remembered as among the most im- 
portant in the annals not only of electrical 
progres&, but of civilization. Assuming, 
as well may be done, that there is no mis- 
take in this case and no misconception 
based upon apparent results that may have 
been interpreted into genuine significance, 
the date December 14, 1901, also marks a 
period of the utmost significance. 

It is not becoming at this time, with the 
meagre information at hand, to discuss 
at any length the immediate possibilities 
of transatlantic signaling by electrical 
If this achievement is as real as 
it appears to be, it is indubitable that 
sooner or later practical and commercial 
use will be found for a system with such 
possibilities. In the meantime such an 


waves. 


astonishing performance may well enlist 
the admiration of the scientific and tech- 
nical world. 

The most immediate consequence that 
seems to be promised from these experi- 
ments is the possibility of keeping con- 
stantly in touch with ships on the trans- 
atlantic passage. 
the new system are limited to this result 
alone, then it will have accomplished 
something that the mercantile and ship- 
ping world has long desired and that can 
not fail to prove of the utmost value and 
importance to the public at large. lf, 


If the possibilities of - 
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several years ago, when the steamship 
Umbria broke her shaft in mid-Atlantic 
and limped into port more than three 
weeks overdue, some word could have been 
sent of her condition and position it would 
have relieved an intense anxiety that was 
felt in at least two countries. The value 
of such a system in war is practically in- 
calculable and will doubtless lead to a re- 
vision of naval codes of strategy. Not- 
withstanding the object lesson of wireless 
telegraphy, which has been before the 
public for some time, it is still too early 
to discern the practical value of such an 
extension as is indicated by Mr. Marconi’s 
experiments. 


Mr. Witiram MARCONI. 


In these closing days of the first year 
of the twentieth century it is interesting 
to note that the progress of the electrical 
arts during the year has been at least as 
great as during any other year since these 
arts assumed commercial importance. In 
the period since last January we have had 
Professor Pupin’s revolutionary discovery 
concerning telephone circuits, making the 
latter possible for lengths hitherto un- 
dreamed of; we have had the announce- 
ment of the new storage battery, due to 
Mr. Edison, which it is believed will go 
a long way toward solving some of the 
most difficult problems confronting engi- 
neers; we have seen a great European 
government interest itself in the question 
of main-line traction at high speeds and 
conduct experiments upon an enormous 
scale to demonstrate the already well-be- 


‘lieved practicability of such methods; we 
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have seen works of engineering aggre- 
gating an expenditure of several hun- 
dred million dollars inaugurated, using 


practically new methods of electrical . 


engineering as the basis of their de- 
velopment, these including electric rail- 
way, electric power transmission and 
electric lighting; and at last we have 
seen an entirely new method of signaling 
proving its competence to take its place 
in rivalry as an established method for 
the annihilation of space and time. 
Electric Railways in Saxony. 
The following information concerning 
electric railways in Saxony has been sent 
by United States Consul J. F. Monaghan, 
at Chemnitz: The traffic on the electric 
street railways of Saxony has increased 
about 400 per cent since 1896—taking in- 
to account the number of persons carried, 
the number of cars, and the capacity of 
the motors—and 150 per cent so far as 
the length of the railways is concerned. 
The length amounts to 356.33 kilometres 
(221.4 miles), divided as follows: 


Lengths. 

In-- Kilometres. Mi'es. 
Dresden ...........-eeeee 118.09 73.3 
Leipzig ...........c econ 149.31 92.7 
Chemnitz ................ 38.64 24.0 
Zwickau ...........2.008- 15.23 9.4 
Plauen in Voigtland...... 4.86 3.0 
Schandau ................ 8.30 7 5.1 
Meissen ............--0-6. 4.66 2.8 
Loessnitz .............-.. 7.22 4.5 
Dresden Suburban........ 3.51 2.2 
Leipzig External......... 5.92 3.6 


The number of motor cars at the dis- 
posal of all the railroads amounted at the 
end of 1900 to 844 without and 184 with 
accumulators, and 403 attachable cars. 

There were 147,645,690 persons carried 
in 1900, and the number of accidents 
amounted to 338. There were 23 colli- 
sions with railroad cars, 74 with ordinary 
wagons, and 139 with pedestrians, horse- 
back riders and bicycles. 

In Chemnitz, especially, the railways 


‘are well patronized by the working 


classes, as it enables them to live in the 
suburbs. The usual iare is but ten pfen- 
nigs (2.38 cents). The line in Chemnitz 
paid fifty-two marks ($12.37) last year for 
every 100 marks ($23.f0) invested. 


——_ ><> 


The judges’ award in connection with 
the motor-car trials at Glasgow, in Sep- 
tember, has been issued. These trials, it 
will be remembered, were noteworthy by 
reason of the circumstance that no elec- 
tric car was entered as a competitor. It 
will be noticed that the Locomobile Com- 
pany’s steam car, an American importa- 
tion, has received a gold medal in the class 
not exceeding £250 cost. 
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The Transpacific Cable. 


To Tae EDITOR oF tHe ELECTRICAL REVIEW: 


Referring to the editorial article en- 
- titled “Manufacturers and the Trans- 
pacific Cable,” in your issue of December 
14, you will understand that in order to 
equip a plant for the manufacture of sub- 
marine cables, one of the first essentials is 
tanking facilities. In other words, as the 
cable is made it should be coiled into 
water-filled tanks and tested each day, 
not only to discover faults, but to ascer- 
tain if there is any deterioration in the 
dielectric. From these tanks, according 
to capacity, say from 1,000 to 3,000-knot 
lengths, the cable should be transferred 
directly to the cable-ship—the deep-sea 
cable going into the vessel first, then the 
intermediate cables, then the shore ends, 
which is the order in which they are to be 
taken out. The deep-sea cable is usually 
smaller in size, the intermediate cable— 
that is, the one between the deep-sea and 
the shore ends—is Feavier, and the shore 
ends, being double armored, are the heav- 
iest; these are generally laid first, then the 
intermediates, and the deep-sea cable is 
laid last. 

There is no difference in the manufact- 
ure of submarine cables except as to size, 
the method of manufacture is precisely the 
same—there is no secret process whatever 
that would prevent an American manu- 
facturer with the proper facilities making 
a Pacific cable. We lack the facilities, 
not the skill. These facilities would com- 
prise the machinery, etc., for turning out, 
say, twenty-five knots per diem, and tanke 
ing it at the shipping point. 

If my memory serves me correctly, the 
English, French and German manufact- 
urers have about forty cable-ships, all told, 
flying their respective flags, while there is 
not one flying the American flag. I un- 
derstand that the Western Union Tele- 
graph Company has one for the laying and 
repairing of short cable lengths, but I do 
not think it flies the American flag. 

There is no reason why the United 
States should not support one or two 
cable-ships for deep-sea work; if this is 
too much then they should have at least 
one or two vessels attached to each squad- 
ron, containing cable tanks and proper 
appliances for raising, laying, overhauling 
and repairing submarine cables. 

There ig a mention of submarine cable 
requirement in President Roosevelt’s mes- 
sage, which you might look over. 

As to old army transports, or any other 
old ships, being transformed into cable- 
ships, a great many years before our time 
our ancestors were advised against putting 
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new wine into old bottles, or new cloth 
into old coats. 

In reference to the making of cables on 
the Pacific coast, I doubt if it would be ad- 
vantageous for two reasons: First, there 
are a great many short-length under-water 
cables required on the east coast—more 
at this date than on the west coast. Sec- 
ond, the transportation of the raw mate- 
rials would more than offset any cost of 
transportation of the manufactured arti- 
cle when shipped through the Suez Canal, 
and this eastern manufacture would be 
still more economical when the Isthmian 
Canal, now a probability, would be com- 
pleted. Still, the growing demand for 
cables on the west coast may make a cable 
plant advisable there in the near future, 
and our western people would no doubt be 
pleased to pride themselves on making the 
first American Pacific cable. 

MANUFACTURER. 

New York, December 14. 


Knobs on Buildings. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I have been following with interest and 
pleasure the very able serial article in the 
ELECTRICAL Revirw by Mr. A. E. Dobbs 
on “The Construction of Small Telephone 
Exchanges,” which is of value for its 
comprehensiveness and general accuracy. 
I was, however, rather surprised to see 
the following statement in the article on 
this subject in your issue of November 30: 
“In putting these knobs on buildings, the 
best method of fastening them on is by 
means of four-inch wire nails, with a 
leather or rubber washer under the head 
to prevent their splitting the insulator. 
This is a much quicker and easier way 
than using screws, and holds much more 
securely.” 

I have had occasion to observe closely 
this method of fastening used outdoors 
and, while I agree with Mr. Dobbs that it 
is quicker and easier than using screws, I 
think he is in error in stating that it 
makes a more secure fastening. As the 
leather washer is deteriorated by the al- 
ternate wet and dry weather and by the 
rusting of the wire nails, it is not a secure 
nor durable fastening for porcelain wire 
supports—two essential qualities possessed 
by the screw and which are of the utmost 
importance in electrical construction work 
of all kinds. 

EDWARD SULLIVAN. 

Brooklyn, N. Y., December 16. 


> 
Seeing by Wire. 

Another name has been added to the 
list of those who have invented apparatus 
for long-distance vision by wire. This 
time it is a Dr. Sylvestre, who, says the 
Independence Belge, of Brussels, was born 
an American and is naturalized a French- 
man. He claims to have invented a “spec- 
trograph,” which enables a person using 
a telephone to sce his interlocutor. It is 
stated that official tests have been made 
and that the King of the Belgians is short- 
lv to see the apparatus. 
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Views, News 
and Interviews. 

Professor Pupin is of the opinion that 
Marconi’s success in transmitting a mes- 
sage 2,000 miles by space telegraphy 
would indicate that the curvature of the 
earth does not interfere with communica- 
tion by aerial electric waves. 


It has been ,roved that woman can ac- 
complish almost anything under extraordi- 
nary circumstances. News comes that the 
superintendent who had charge of con- 
structing a telephone line from Pollock, 
S. D., to Fort Yates, experienced great 
difficulty in securing labor. Finally, sev- 
eral Russian women, who were accus- 


tomed to farm work, volunteered their 


services and the line was put up without 
further difficulty. 


A maker of a well-known form of cir- 
cuit-breaker, consisting of two magnetical- 
ly operated single-pole breakers arranged 
together on a single slab of slate, has re- 
cently been notified by one of his cus- 
tomers of a decided improvement which 
the test of practice has suggested in the 
instrument. Visiting a recent jnstalla- 
tion he was surprised to find that the in- 
-trument had been sawed in two and its 
two halves placed on opposite ends of a 


long switchboard. It was explained to 
him that only a man with a reach like 
Fitzsimmons could hold one circuit-break- 
er in and operate the other as had been 
the too frequent custom in times past. 


' A novel use to which magnetism has 
been put recently is that of stimulating 
growth. Professor Herdman, of the Uni- 
versity of Michigan, has been recently 
investigating the effect of the magnetic 
field of force on human beings and ani- 
mals. For this purpose what might be 
termed a solenoid cage was employed. For 
the experiments with animals guinea pigs 
were uscd. They were divided into two 
groups. Each group was subjected to 
conditions in all respects similar except 
that from five o’clock each evening until 
midnight one group was placed in the 
solenoid cage and subjected to a magnetic 
bath. An alternating current was passed 
through the solenoid. Professor Herd- 
man states that the animals which were 
subjected to the effects of the cur- 


rent began to outstrip the others 1m 
weight at the end of the first week and 
there was a gain of from eighteen to 
twenty-four per cent in favor of the ani- 
mals which had been subjected to the 
magnetic ficld each succeeding week until 
they neared the period of full develop- 
ment, when the weekly gain became per- 


` ceptibly less. 
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A New Rail Joint Testing Instrument. 


For the successful and economical oper- 


ation of street railways a proper rail re- 
turn is extremely important. The great 
difficulty in ensuring a return of the cur- 

-rents by the track is due to the resistance 
introduced by the joints. 


The instrument shown in Fig. 1 is the 


invention of Mr. Roger W. Conant, of 


Cambridge, Mass., who has had a long 
experience in street railway work. The 
operation of this apparatus is simple, 


rapid and efficient. The current already 


on the track is utilized, and no matter 
how variable the current may be, since 
the variation through the joint and adja- 
cent rail is precisely the same, it intro- 
duces no error. 

The operation of the instrument will be 
understood from Fig. 2. The operator 
directs his assistant to strike his two con- 
necting poles into the rails spanning the 


Fig. 1.—A RAIL Jornt TESTING [NsTRUMENT. 


joint, with about three feet between the 
poles. He then strikes his indicating pole 
into the rail, say, four feet from the centre 
pole, and, listening at the telephone at- 
tached to the box, which has a continuous 
interrupter in circuit, he throws a switch 
alternately to right and left and com- 
pares the two sounds heard from the joint 
and four feet of rail. Finding, in the 
above case, that the sound from the joint 
is louder, he shifts his pole so as to span 
a greater length of rail. When the sounds 


are found to be approximately equal, a- 


final test of balance is made by lifting the 
switch on the box in the middle position, 
when no sound should be heard. In case a 
slight sound is noticeable he shifts his 
pole until it disappears entirely. In this 
manner the length of rail equivalent to 
the joint from which, if it is desired, 
knowing the weight and composition of 
the rail, the resistance may be calculated. 
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Under ordinary conditions it is said | 


that two men can test about two joints 
per minute, or about 1,000 joints per day, 
which is equivalent to three miles of dou- 
ble track with thirty-foot rails. A greater 
mileage than this can be covered in a day, 
if desired, by establishing a standard 
above which joints are called “bad,” and 
below which they are passed as “good.” 
In this case the men simply walk along 
the track and place the chisels at the 
standard, say, five feet, and call all joints 
bad which give a louder sound than five 
feet of rail, and pass those that equal or 
are less than that sound. In this manner 
there is no shifting of the poles and the 
joints are tested very rapidly. 

This apparatus has stood the test of con- 
tinued operation in practical service, and 
is now used by some of the largest rail- 
ways in the country. 


New Mexico Cable. 

It is reported by United States Consul 
Canada, of Vera Cruz, that the Mexican 
Government has contracted with the Safe- 
ty Insulated Wire and Cable Company 
for a submarine cable to be laid between 
Vera Cruz, Frontera and Campeche. The 
cable is to be 472 nautical miles long; 
there must be enough to reach a depth of 
forty-nine feet in the port of Campeche 
and sixty-five feet in the ports of Vera 
Cruz and Frontera. It is to be made of 
nine copper wires, protected by sixteen 
galvanized-iron wires for the deep-sea 
and eighteen additional steel wires for the 
coast. The manufacture of the cable will 
be under the supervision of the Mexican 
Government. The company is to receive 
for the work $600,000, gold, of which 
$283,000 is to be paid when the cable is 
placed in service and the balance in two 
and four months thereafter. The cable 


must be ready for service on April 2, 
1902. 
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Impertance of Using the Metric 
System. 

The following paragraph, taken from 
the report of United States Consul Skin- 
ner, at Marseilles, France, illustrates aptly 
the need for bringing the metrice system 
into general use as soon as possible: An 
incident occurred during the year which 
is worth noting, as illustrating the de- 
sirability of the adoption of the metric 
system in the United States, which, ex- 
eept Great Britain, is the only important 
manufacturing nation still employing the 
old system. 

In August of last year, the United 
States naval collier Scindia arrived at 
this port with boiler tubes burnt out, 
and under urgent orders to proceed to 
Manila. The ship came to Marseilles, as 
it was considered—and, in fact, was—the 
port best equipped to make the absolutely 


Fia. 2.—SHOWING OPERATION OF RalIL JoINT TESTING INSTRUMENT. 


essential repairs. Every facility was of- 
fered for the prompt refitting of the 
boilers by local contractors, but it was 
found that all the tubing in the city had 
been manufactured in France and accord- 
ing to metric dimensions, and none of it 
could be utilized in the Scindia’s boilers 
without forcing the shells. There was 
the variation of a hair’s breadth in the 
dimensions, but it was sufficient to prevent 
the work from being accomplished, and 
orders had to be cabled to the United 
States for material, which was brought 
over on one of the German steamers— 
probably at express rates—and delivered 
at Naples, where the repairs were eventual- 
ly carried out. The ship was delayed two 
or three weeks in consequence of the fact 
that her boilers had been built upon a 
scale of feet and inches, while European 
tubing was manufactured according to 
the metric system. 
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Direct-Current Enclosed Arc Lamps. 
"The lamps which are shown in the il- 
lustrations on this page embody the re- 
sults of long experience, and possess many 
interesting and excellent features, As far 


È 3 
Fias. 1 AND 2.—VIEWS OF THE OPPOSITE SIDES 
OF THE Lamp. 
as possible the parts have been made inter- 
changeable, and it will be noticed that 
many of the parts which are used in dif- 
ferent portions of the lamps are identical 
in form and material, which is a great ad- 
vantage both from the user’s and manu- 

facturer’s standpoint. 

Figs. 1 and 2 show views taken from 
opposite sides of the lamp. The solenoids 
are shown with the U-shaped iron core, 


Fic. 6.—LaMpP FoR INDOOR UsE. 


which regulates the current and voltage 
of the armature and actuates the feeding 
mechanism. This form of regulating 
electromagnet is said to have been found 
superior in many respects to the single 
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solenoid type. The air dash-pot, which is 
located between and slightly forward of 
the solenoids, is shown in Fig. 1. When 
the lamp case has been removed it is open 
to inspection. The withdrawing of two 
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Two views of the porcelain cylinder for 
supporting the resistance coil are shown 
in Fig..4. The groove for holding the 
coil is deep, so that the coil can not easily 
be displaced. The opening on the inside 
of the cylinder is also shown, with the 


Fig. 3.—TuBuLAR GUIDE AND SHIELD. 


screws permits the removal of the case. 
The series resistance is shown in the upper 
part. It consists of a helically coiled wire 
supported throughout its entire length by 
a deep-grooved thread upon the surface 
of a well-vitrified porcelain cylinder. A 
portion of the square tube forming the 
guide and shield for 
the upper carbon con- 
nector may be seen 
in Fig. 2; also parts 
of the quick-break 
gravity switch, with a 
special feature secur- 
ing quick, positive ac- 
tion without the use 
of springs. 

In Fig. 3 a view 
of the tubular guide 
and shield for the up- 
per carbon connector 
with one side removed is depicted, which 
shows the sliding or movable carbon con- 
nector and the folded carbon ribbon form- 
ing a metallic connection between the 
tube and holder. The alignment of the 
earbon is preserved by this tubular guide. 
It also forms the limiting stop for the 


Fie. 7.—LaMP For Factory Use. 


downward movement and shields the 
folded copper ribbon from injury. The 
tube, together with the connector and 
ribbon, can be taken out of a lamp by first 
removing the gas check-plate and then the 
two screws which hold the tube. 


Fig. 4.—Two Views or PORCELAIN 
CYLINDER. 


lugs projecting inwardly for attachment 
to the top of the lamp. 

In Fig. 5 a view of the tripod lower 
carbon holder is given. By this three 
symmetrically disposed pathways for the 
passage of the current by the arc are 
formed, which prevents its deflection and 
the uneven burning of the carbons. The 


Fic. 5.—Tripop LOWER 
CARBON HOLDER. 
lower carbon holder is secured to the side 
rods by screw clamps and can be quickly 

removed in case of need. 

Two very neat forms of lamps, one for 
indoor use and one for factory use, are 
shown in Figs. 6 and 7. In Fig. 8 a dia- 
gram of the electrical connection of the 
lamp is shown. The marks plus and 
minus refer to the terminals of the lamp 
and indicate the direction of the current. 
A is a switch, B and C are carbons, E is 


+ 


Fic. 8.—DIAGRAM OF ELECTRICAL CONNECTIONS. 


the adjustable connection between the 
solenoids, F and D the solenoids and G 
the adjustable shunt for the resistance. 
These lamps are manufactured by the 
Western Electric Company, of Chicago, 
Til. 
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New Engineering Course at Purdue 
University. 


Purdue University is about to inaugu- 
rate a new departure in connection with its 
general course of electrical engineering. 
This will be a course in telephone engi- 
neering, embracing the various scientific, 
technical and practical phases of this 
branch of electrical work. The course 
will be opened on February 1, 1902, and 
the junior and senior members of the 
school of electrical engineering will be re- 
quired to devote a considerable part of 
their time to this subject. The depart- 
ment was added after very serious and 
careful consideration by the faculty and 
trustees of the university, and was de- 
signed to meet a growing demand for 
competent telephone engineers. The 
course, when established, it is believed, 
will be the first of its kind in the world. 
The material, appliances—consisting of 
various parts of telephonic systems— 
switchboards of all the well-known types, 
including those adapted for distributed 
and common battery service, multiple and 
express systems, etc., have been installed in 
the Electrical Engineering Building, and 
Professor J. C. Kelsey has been appointed 
in charge of the new department, under 
Professor W. E. Goldsborough, who has 
general charge of the courses of electrical 
engineering in Purdue University. 

The advanced position that has been 
taken by the course of electrical instruc- 
tion at this university has met with the 
very general and widespread approval of 
electrical engineers who have been famil- 
lar with its details. Under the able man- 
agement of Professor Goldsborough the 
course has grown to be one of great im- 
portance, and large numbers of students 
are now availing themselves of the oppor- 
tunities presented by it. It is interesting 
to note that the product of the course— 
that is, the young men who have gradu- 
ated in it—have been almost uniformly 
successful in receiving excellent appoint- 


ments in practical work. 
—— -. -de 


Telephones on Trains. 

The practicability of having a complete 
telephone service on trains in transit has 
been demonstrated by President A. J. 
Cassatt, əf the Pennsylvania Railroad. 
Telephones are to be placed on some of 
the regular passenger trains of the Penn- 
sylvania system. The Chicago & North- 
western Railway also has telephones on its 
best trains, and when in stations connec- 
tion is made with the regular city tele- 
phone service. Such telephone service 
should be of great use to the traveling 
public. r 
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A New Series Alternating-Current 
Arc Lighting System. 

Among the most interesting develop- 
ments in the arc lighting field of recent 
years have been the 
various systems em- 
ploying constant-cur- 
rent transformers or 
impedance coils of 
variable character to 
regulate alternating- 
current circuits for 
arc lighting. A new 
device of the impe- 
dance coil type has 
lately been brought 
out by the Helios- 
Upton Company, of 
Philadelphia, and is 
shown in the accom- 
panying illustrations. 
The general method 
of operation is that 
making use of an 
impedance coil which 
automatically regu- 
lates the magnetic 
constants of its own 
magnetic circuit, and 
is arranged so that 
it may be used directly upon the primary 
circuit without transformation, if so de- 
sired. Simplicity has been carried to an 


- 
= 
= 
= 
= 
= 


A NEW ARC LAMP. 


CURRENT REGULATOR, 


extreme point in the construction of this 
instrument, which is excellently shown in 
the accompanying illustrations. The ap- 
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paratus consists simply of two coils hung 
on a pivot so that they can swing up to 
one side so as to enclose more or less of a 
U-shaped iron core. The opposing force 
is the weight of the coil itself and, if nec- 
essary, a small auxiliary weight is used 
as an adjustment. 

The advantages claimed for this method 
of construction are that the instrument 
is made very compact and, on account of 
doing away with the counterweight which 
has been employed heretofore in instru- 
ments of this type, the inertia of the mov- 
ing parts is made much less and its sus- 
ceptibility to change of load greatly in- 
creased, 

In connection with this regulator a dif- 
ferential type of lamp has been designed, 
¿employing a mechanical cutout. When 
this lamp is extinguished the carbons fall 
together and remain in that position until 
current is turned on, so that it is claimed 
the jarring to which such lamps are usual- 
ly exposed will not in any way affect the 
certainty of the start. The differential 
lamp also has a certain advantage in as- 
sisting the regulation of the circuit, so 
that, as it is claimed by the maker, no 
oscillation of current can possibly occur 
with this system. While such a design 
imposes a small additional loss in the 
series coil, it is considered that this is of 
small importance compared with the ex- 
cellent operating 
qualities which are 
attained. 

The lamp con- 
sists of four coils 
mounted on a cen- 
tral tube, the series 
coils being above 
and the shunt coils 
below. These coils 
act on U-shaped, 
laminated - iron 
cores which are 
connected with a 
clutch lifting the 
carbons directly. 
To reduce series- 
coll losses the 
weight of the U- 
shaped plungers is 
counterbalanced. 


by the maker that 
this system is not 
designed to obtain 
the highest possi- 
ble showing of econ- 
omy and power- 
factor, but is made to work under diffi- 
cult conditions of practice with certainty 
and satisfaction. 


It is claimed 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


which operates 153 miles of inter- 
urban railway, running from In- 
dianapolis to a number of towns and 
cities, has recently placed three “limited” 


T UNION TRACTION Company, 


cars on the Muncie-Indianapolis line. — 


The cars leave Indianapolis in the fore- 
noon and return in tne afternoon, making 
but a single stop at Anderson. The dis- 
tance is fifty-four miles and the schedule 
time is two hours. The trip from Indian- 
apolis to Anderson, thirty-six miles, is 
made in one hour and sixteen minutes. 
The cars are always filled, which shows the 
public’s appreciation of twentieth century 
electrical enterprise. These “limited” cars 
overtake freight trains on parallel steam 
lines and give the passenger trains a 
close race. The road is well ballasted, 
and the cars are equipped with all the 
conveniences of the steam railway cars. 


Among the other new western traction 
lines to be constructed during the year 
1902 is one running through the Indiana 
towns of Greensburg, Shelbyville and 
Batesville to Indianapolis. The articles 
of incorporation have been filed with the 
Secretary of State and the line will be 
known as the Greensburg, Shelbyville & 
Batesville Traction Company. A com- 
pany of North Manchester (Ind.) capi- 
talists has been formed to build an elec- 
tric line through the town of Wabash 
from Kosciusko to Grout County lines. 


The length of the line will be twenty-six 
miles. 


Down in Bloomington, Ill., the X-ray 
machine has been appealed to in a dispute 
between physicians as to diagnosis. W. E. 
Lash recently received certain injuries in 
an accident and is said to have placed 
himself under the treatment of a local 
physician who diagnosed his case as a 
transverse fracture of the femur, and 
treated him accordingly. The bill was 
paid, but the patient was informed by 
other physicians that he had not sustained 
such a fracture, whereupon he brought 
suit to recover the overpaid bill, and the 
X-ray was called in to show what had 
taken place. 


A practical illustration of the use of 
the telephone as part of a diver’s equip- 
ment is being given at the exposition 
which is being held at the Chicago Coli- 
seum this week. A telephone is attached 
to a divers helmet who is under water 
for a number of hours. Visitors to the 


show can converse with the man, and the 
device is proving quite an attraction. The 
telephone was used by divers in examining 
the wreck of the Idler, a private yacht 
from Cleveland, which went down on the 
lakes during the last season, thus enabling 
the men who were searching for bodies 


to keep those above promptly informed 
as to results. 


News has reached this city of the pass- 
ing of certain electric traction properties 
and franchises formerly owned by the 
Everett-Moore Syndicate into the hands of 
the Vanderbilts. The system as projected 
will embrace 2,000 miles and will parallel 
the Vanderbilt trunk lines from Buffalo 
to Chicago. The first passenger cars over 
that part of the system from Painesville, 
Ohio, to Port Huron, Mich., were sent over 
the line on December 9. 


At Milwaukee an ordinance has been 
approved granting the Western Telephone 
and Telegraph Company the privilege of 
doing business in that city. The company 
proposes to construct an exchange and 
erect long-distance lines to Minneapolis, 
La Crosse, Madison and Chicago. It is 
said that the bonds of the company will be 


taken by one of the large Chicago trust 
companies. 


Rumor is again reviving the scheme for 
building an elevated road in Chicago into 
the Englewood section of the city. Last 
spring an ordinance was introduced in 
council looking to the securing of such a 
franchise, but the names of the backers 
were kept secret and council did not 
act. At that time it was said that the 
promoters were eastern capitalists. It is 
now affirmed that Chicago money is be- 
hind the scheme. 


The Mississippi River has become so 
low that the Twin City Rapid Transit 
Company is having trouble in securing 
sufficient power to propel its cars between 
Minneapolis and St. Paul, Minn. The 
company has started up its steam power- 
houses, but is still unable to secure the 
necessary power. The service has been 
cut down and the public has been caused 
great vexation. The reason for the low- 
ness of the water is not clear. It may be 
due to the river running dry or to the 
damming up of logging streams which 
form tributaries to the upper Mississippi, 
thus cutting off the supply temporarily. 

Chicago, December 14. 
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Metropolitan Street Railway Company, 
of New York. 


On December 2 the following directors 
were reelected: H. H. Vreeland, P. A. B. 
Widener, D. B. Hasbrouck, H. A. Robin- 
son, W. L. Elkins, Thomas Dolan, 


Charles E. Warren, Orrin Root, Jr., and 


D. C. Moorehead. President Vreeland 
stated that the contracts which exist at 
present for changing the motive power or 
construction of new roads terminated on 
December 15. From that time until the 
early spring no further work of this kind 
will be done. The work of changing the 
motive power on the Ninth avenue line 
from Fifty-third street to the foot of 


Cortlandt street will be begun in the early 
spring. 


D 
Annual Meeting of the Olympic 
Club. 

The Olympic Club, probably the oldest 
club of New York city, which has a large 
membership among the electrical frater- 
nity, held its annual meeting and ban- 
quet at Shanley’s Roman Court, in New 
York city, on Monday evening of this 
week. The club’s summer home, at Bay 
Shore, L. I., is one of the most attrac- 
tive spots on Long Island. Mr. James 
Kempster, who has been president for the 
past two years, was unanimously reelected. 

The banquet which followed was a high- 
ly enjoyable affair, closing with an enter- 
tainment of music, songs and variety 
sketches. Among the well-known elec- 
trical gentlemen present were Mr. Cyrus 
O. Baker, Jr., Mr. Henry L. Shippy, Mr. 
William D. Sargent, Mr. C. R. Bangs, 
Mr. E. F. Peck and Mr. E. C. Cockey. 


The Electrical Trades Society. 
The Electrical Trades Society, of New 
York, held its sixth annual meeting on 
December 10. At this meeting a number 
of the members were present and an ad- 
dress was made by the president, Mr. 


R. E. Gallagher. Interesting reports were - 


read by the secretary, Mr. A. P. Eckert, 
concerning the work which had been done 
during the past year. T 

This society is in a flourishing condition 
and becoming more and more important as 
time passes. At present it has fifty-six 
members. The members are well satisfied 
with the work which the society is doing 
at the present time. The following officers 
were elected for the ensuing year: Presi- 
dent, Mr. E. R. Gilmore, of the Western 
Electric Company; vice-president, Mr. 
H. A. Reed, of the Bishop Gutta Percha 
Company; secretary and treasurer, Mr. 
A. P. Eckert, of the Safety Insulated 
Wire and Cable Company. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


MICHIGAN POWER PLANT—It is said to be 
the plan to transmit electric power from the 
plant which is to be constructed at the 
rapids of the Muskegon River and Big Rap- 
ids to Grand Rapids, Mich. 


MEXICAN PLANT TO BE OPERATED BY ELEC- 
TRICITY—It is reported that Srs. Hasan and 
Moreno, of the city of Mexico, are about to 
begin the construction of a rolling mill. This 
mill is to operated by electricity which will 
be generated by means of gas engines. 


WIRELESS TELEGRAPHY IN THE RUSSIAN 
Navy—The Russian Navy Department is said 
to have decided to equip Russia’s warships 
with wireless telegraphy apparatus. The 
system of wireless telegraphy which was in- 
vented by Professor Popoff is to be the one 
installed. 


BRAZILIAN ELECTRIC POWER AGITATION— 
It is said that the municipality of Rio 
Janeiro has approved plans for supplying 
electric power for industrial and other pur- 
poses. The power is to be generated from 
waterfalls located about forty-four miles 
from Rio Janeiro. 


Sr. Louis Farr ELECTRIC PLANT—A plant to 
furnish 31,000 horse-power to the St. Louis 
Fair is to be installed. A number of the 
largest electrical concerns in the United 
States have entered bids for furnishing the 
equipment. The bids have been opened but 
the contract has not yet been awarded. 


ELECTRIC RAILWAY IMPROVEMENTS—It has 
been announced that the Twin City Rapid 
Transit Company, of St. Paul, Minn., will 
spend $1,500,000 in improvements on its 
lines during the coming year. The lines are 
to be equipped with the continuous rail 
joint, and the small cars are to be done away 
with completely. 


LARGE LONDON SECURITIES COoMPANY—The 
Traction and Power Securities Company, 
Limited, which has a capital stock of $5,000,- 
000, has been formed recently in London by 
Westinghouse interests. It is stated that the 
purpose of this company will be to handle 
the security and agency business of the Brit- 
ish Westinghouse company. 


ELECTRIC PLANT TO BE INSTALLED—A large 
electric plant is to be installed in connection 
with the new car shops of the New York, 
New Haven & Hartford Railroad, at Read- 
ville, Mass., where a large amount of the 
manufacturing and repairing is to be done 
in the future. This new plant will be used 
for lighting Readville and operating the ma- 
chinery in the shops of the company. 


MASSACHUSETTS RAILWAY UNITE—It is said 
that an arrangement has been made and 
approved by a majority of the stockholders 
of the Newton, the Newton & Boston, the 
Commonwealth Avenue, the Wellesley & 
Boston and the Lexington & Boston street 
railways by which a board of trustees, which 
acts under the name of the Boston Suburban 
Electric Companies, shall obtain and own 
most of the stock of these railways. 


Onto Evectric Ratitway News-——Articles 
of consolidation of the Tuscarawas Railway 
Company and the Tuscarawas Electric Com- 
pany have been filed with the Secretary of 
State. These companies will be known 
hereafter as the Tuscarawas Traction Com- 
pany, which has a capital stock of .$350,000., 
It is supposed that this is a step toward the 
plan of the Mandelbaum-Pomeroy Syndicate 
which is acquiring control of the electric 
railways in southern Ohio. 


LONDON CoNTRACT AWARDED—Mr. Charles 
T. Yerkes has awarded the contract for the 


electrical equipment for the Londen under: 
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ground railways to the British Westinghouse 
Electric and Manufacturing Company whose 
works are being built at Manchester, Eng- 
land, and will be in operation within a short 
time. The Pittsburgh works will cooperate. 
The generators in this plant are to be among 
the largest in the world. It is stated that 
the power station will have a minimum ca- 
pacity of 70,000 horse-power and a maximum 
capacity of 100,000 horse-power. 


A NEw ELECTRIC LETTER Box—Mr. George 
DeGroat, who is connected with the post 
office in Morristown, ww. J., has been granted 
a patent for a collectors’ recording mech- 
anism for letter boxes. By this device the 
boxes are locked, which prevents their being 
tapped during the night. By the electrical 
mechanism which is connected with the post 
office the carrier is permitted to open the 
boxes at the schedule hours in the morning 
and at the same time the time of opening is 
recorded in the office. 


ELECTRICAL ACTIVITY IN SOUTHERN CALI- 
FORNIA—It is said that the electric power 
plants which already exist in southern Cali- 
fornia, together with additions which have 
been contracted for and new plants which 
will probably be undertaken in the near 
future, will make available for use in Los 
Angeles: and vicinity within a few years 
about 1,000,000 horse-power. There is great 
activity in the building of electric railways 
there at present and a number of pumping 
stations for purposes of irrigation are being 
installed, which, together with the various 
electric lighting companies, will make neces- 
sary an enormous amount of power. 


Mr. CARNEGIE To ASSIST TELEGRAPH OPERA- 
Ttors—It is said that Mr. Andrew Carnegie 
will now turn his attention to the aid of 
veteran telegraph operators, and that he will 
shortly have a conference with Colonel 
Albert B. Chandler, who is the chairman 
of the board of directors of the Postal Tele- 
graph Company, regarding the best way to 
bring this about. When a young man Mr. 
Carnegie was a telegrapher on the old Atlan- 
tic & Ohio Railway, in Pittsburgh. It is said 
that three plans are to be laid before Mr. 
Carnegie, one for a pension fund. another 
for a home and hospital and another for a 
town to be erected on land in New York 
or in New Jersey. 


NortH RIveER TROLLEY TUNNEL—Mr. Ed- 
ward F. C. Young, of Jersey City, N. J., who 
is president of the North Jersey Street Rail- 
way Company, controlling a number of trol- 
ley lines in the northern part of New Jersey, 
is reported to have announced that a trolley 
tunnel will be constructed in the near future 
under the Hudson River. It is stated that 
it is the intention of the company to com- 
plete the old abandoned North River tun- 
nel, having terminals at Sixteenth street, 
Jersey City, and near Christopher street. 
New York, for this purpose. This tunnel 
was started over twenty-five years ago. A 
number of companies have taken up the 
matter of completing it, but owing to the 
difficulties encountered they have all given 
it up. l 

PENNSYLVANIA RAILWAY ELECTRIC LIGHT- 
Ina AcTIvITY—It is said that the officials of 
the Pennsylvania Railroad lines west of 
Pittsburgh have decided to install an incan- 
descent electric lighting system on all the 
passenger equipment service on the lines. 
The system that has been adopted furnishes 
light for each car equivalent to 300 candle- 
power. It is to be a storage battery system 
and the batteries are to be charged from 
power stations to be established in the dif- 
ferent cities. It is the present plan to have 
stations in Pittsburgh, Chicago. Cincinnati. 
St. Louis and Columbus. A small generator 
will be placed at each station and there will 
be a reserve supply of batteries kept so that 
there will always be a supply of charged bat- 
teries at each station. . 
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St. HELENS, Ore.—An electric light plant 


has been installed at the Coburg Lumber 
Mill. 


RANDOLPH, N. Y.—An electric light plant 
is to be installed at the factory of the Elko 
Paint Company. 


PottspaM, N. Y.—The power for the elec- 
tric lighting system is now furnished by the 
Hannawa Falls Power Plant. 


ScOTTVILLE, Micu.—Arrangements have 
been made by the Stearns Power Company, 
of Ludington, to furnish electric lights. The 


work of stringing the wires will soon be 
begun. 


PEEKSKILL, N. Y.—Good progress has been 
made in the construction of the power-house 
of the Peekskill Lighting and Railroad Com- 
pany. The electrical machinery is now be- 
ing installed. 


BRAZIL, INp.—A number of improvements 
are being made by the Terre Haute Electric 
Company. The lines are being extended to 
enable it to furnish lights in additional 
parts of the city. 


PENSACOLA, FLa.—The additional ma- 
chinery has been installed in the plant of 
the electric light company. This machinery 
will be employed in supplying power for the 
arc lights which have been contracted for 
recently by the city. 


New RocHĦELLE, N. Y.—New Rochelle and 
the neighboring towns are being supplied 
with electricity from the plant of the West- 
chester Lighting Company. This power was 
formerly furnished from Mamaroneck and 
Mt. Vernon. 


ORANGE, Trex.—The stockholders of the 
Orange Ice, Light and Waterworks Com- 
pany have decided to sell bonds to the 
amount of $50,000, for the purpose of mak- 
ing a large number of additions to its equip- 
ment in different lines. 


PITTSFIELD, Mass.—The Berkshire Street 
Railway Company, it is reported, will peti- 
tion the legislature for permission to manu- 
facture and sell electricity for light, heating 
and power purposes. By entering this field 
it becomes a competitor of the Pittsfield 
Electric Company, which now supplies elec- 
tric power for these purposes. 


LINCOLN, ILL.— Permission has been 
granted by the Secretary of State to a num- 
ber of citizens to open books for soliciting 
stock to the Lincoln Heat, Light and Water 
Company to the extent of $50,000. Captain 
D. H. Harts and the Hon. Darlington Turn- 
bolt are among those appointed for this 
purpose. The stock will be issued in shares 
of $25 each. 


HELENA, Mont.—The Federal Court has 
been asked by the minority bondholders of 
the Helena Power and Light Company to 
allow them to intervene in the suit of the 
Central Trust Company, of New York, for 
the foreclosure of the mortgage on the prop- 
erty under which suit Mr. Harry L. Walker 
was appointed receiver. For this purpose a 
petition signed by a number of gentlemen 
has been filed. 


Des MoINEs, Iowa— The three commission- 
ers, who were empowered by the act of the 
twenty-eighth town assembly to make in- 
vestigations regarding the repairs and im- 
provements needed upon the interior and 
exterior of the Capitol Building, have made 
their reports to Governor Shaw. Among 
other things recommended in this report is 
the expenditure for an electric lighting 
plant of $50,100, and for a burglar alarm 
telephone system of $2,500, 


ELECTRIC RAILWAYS 


BRUNSWICK, Me.—It is announced that the 
railroad commissioners have approved the 
location of the Brunswick & Portland Elec- 
tric Railway. 


AUSTIN, TeEx.—Preparations are being 
made by the Austin Rapid Transit Street 
Railway Company to extend its lines to the 
eastern part of the city. 


Bucyrus, OH10—The Pomeroy-Mandelbaum 
Syndicate has purchased the Ohio Central 
Traction Company, which was largely owned 
by people in New Haven, Ct. 


Avuausta, Me.—Two contractors from Bos- 
ton have been looking over the grading 
which will be necessary for the construction 
of the Winthrop & Augusta Electric Road. 


OMAHA, NeEB.—Mr. Guy .C. Barton has pur- 
chased all of the stock of the Metropolitan 
Street Railway Company. This company 
operated a line between Dundee and Omaha. 


SEDALIA, Mo.—The building of the electric 
railway from Sedalia to Marshall is being 
considered. The building of such a line 
would open up a fine coal mining country. 


HAZLETON, Pa.—Good progress is being 
made in the construction of the trolley line 
between Hazleton and Wilkesbarre. A large 
number of men are employed all along the 
line. 


Strono City, Kan.—Messrs. A. J. C. Seiker 
and D. Reifsnyder have acquired control of 
the Strong City Street Railway. The track 
and rolling stock are to be greatly im- 
proved. 


WATERLOO, Jowa—An electric line between 
Waterloo and Denver will soon be completed. 
Tnis road is owned by the Waterloo & 
Cedar talls Rapid Transit Company, and is 
twelve miles long. 


GREENSBORO, N. C.—The work of building 
the power-house for the Greensboro Electric 
Company is being pushed along rapidly. It 
is expected that the machinery will be in 
place by January 1. 


Syracuse, N. Y.—It is stated that the con- 
tracts for the construction of the line of the 
Syracuse & Oneida Lake Electric Railroad 
Company, between Syracuse and Oneida 
Lake, have been awarded. 


GosHEN, InNp.—A petition to be presented 
to the county commissioners is being cir- 
culated for hoiaing an election to vote a sub- 
sidy for building an electric road to connect 
Fort Wayne and Goshen. 


Dayton, Onto—It is stated that the work 
of constructing the Ft. Wayne, Dayton & 
Cincinnati Traction Company’s line will soon 
be begun at West Elkton. Dr. Samuel F. 
George is the president of this company. 


SAN Francisco, CauL.—Articles of incor- 
poration for a ferry system between Oak- 
land and San Francisco have been filed. An 
electric tunnel railway from Oakland to 
Goat Island was included in the articles. 


BovuLper, Cot.—Enough money to put the 
Boulder Railway and Utility Company out 
of debt has been raised by Boulder capital- 
ists. It is said that the company will soon 
extend its lines and make needed improve- 
ments. 


SoutH Essex, MIcH.—The Everett-tsoore 
Syndicate has purcnased the charters and 
rights of the South Essex Electric Railway 
Company. The charter permits the con- 
struction of a railway from Windsor to 
Pelee Point. 


ExeTER, N. H.—Mr. W. W. Woodman has 
been elected president of the New Hamp- 
shire Traction Company, which is composed 
of the Exeter, Hampton and Amesbury sys- 
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tem of electric railways, with a capital stock 
of $1,000,000. 


BETHLEHEM, Pa.—A survey for a trolley 
road from Bethlehem to Quakertown is be- 
ing made. This railway is for the purpose 
of cutting off ten miles of the Johnson line 
between Allentown and Philadelphia, and 
Opening a short route between Easton and 
Philadelphia. 


LOUISVILLE, Ky.—The directors of the 
Louisville & West Point Electric Railway 
recently held an important meeting. It is 
said that the right of way from Louisville 
to West Point has been secured and that 
large subscriptions for the capital stock 
have been received. 


DayYTON, OHIO—Plans are being made for 
increasing the stock of the Fort Wayne, Day- 
ton & Cincinnati Electric Line from $1,000,- 
000 to $5,000,000. Ground will soon be 
broken at West Elkton by the company upon 
the southern division which extends from 
Fort Wayne to Cincinnati. 


SILVER City, N. M.—A franchise has re- 
cently been granted by the city council to 
Messrs. Lucius Demming and T. M. Carter, 
of New Haven, Ct., and M. W. Porterfield, 
of Silver City. This franchise gives them 
permission to build a line of electric railway 
to connect the adjacent mining camps with 
Silver City. 


NEWTOWN, Pa.—The control of the New- 
town-Yardley Trolley Company has passed 
into the hands of the Lehigh Valley Trac- 
tion Company. This company had been 
planning to construct a road from New- 
town to Yardley and thus connect the New- 
town Electric Street Railway with the Yard- 
ley-Morrisville Road. 


St. Louris, Mo.—The St. Louis County 
Court has granted a franchise for the build- 
ing of an electric railway from St. Louis to 
Manchester, in St. Louis County. The com- 
pany which is to build this railway is known 
as the St. Louis, Kirkwood & Manchester 
Railroad Company. Mr. D. C. Taylor is the 
president of the company. 


PETERSBURG, Va.—The Richmond & Peters- 
burg Electric Railway Company has re- 
ceived permission from the South Side Rail- 
way and Development Company to run its 
cars on the tracks of the latter company into 
Petersburg. It is expected that the Peters 
burg Electric Railway Company wil] soon 
begin running cars from Richmond to Pet- 
ersburg. 


STOUGHTON, Wis.—The Madison-Janesville 
Interurban Electric Railway Company has 
received a franchise from the common coun- 
cil to operate within the limits of Stough- 
ton. Mr. P. L. Spooner, who is the president 
of the company, states that this completes 
the list of cities from which franchise 
rights were asked, and that the railway will 
now be constructed. 


CuHeEvy CiraseE, Mp.—The Chevy Chase & 
Kensington Railway, connecting the town of 
Kensington with the northern terminus of 
the Chevy Chase line of the Capital Trac- 
tion Company, was offered for sale by the 
receivers. The highest bid received was for 
$10,000, and the receivers decided to with- 
draw it. It is said to be the intention of the 
receivers to operate the road and perhaps 
to offer the property for sale at a later date. 


TRENTON, N. J.—The incorporation of the 
Trenton & New Brunswick Railway with a 
capital stock of $1,000,uv0, which took place 
recently in Trenton, is said to be part of 
a plan to build a third-rail system between 
New York and Philadelphia. ‘the part which 
has been incorporated is about twenty-three 
miles in length and would be an important 
part of the main line. It is stated that this 
road will be laid with heavy rails and will 
be rock ballasted. It will also be upon a 
private right of way, and there will be as 
few grade crossings as possible. 
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Vicror, Iowa—A new telephone line is 
being constructed between Ladora and 
Victor. 


DEER Lopere, Mont.—A telephone system 
is being installed by the Rocky Mountain 
Bell Telephone Company. 


MOLINE, ILL.—The Illinois Independent 
Telephone Company has received a fran- 
chise from the city council permitting it to 
build a system. 


AURORA, ILL.—The Chicago Telephone 
Company has received from the board of 
aldermen a franchise which gives it the 
right to lay underground conduits for its 
wires. 


PLANT City, Fta.—The line of the South- 
ern Bell Telephone and Telegraph Com- 
pany from Tampa to Plant City has now 
been completed. It is expected that the line 
will be continued to Lakeland and then to 
Bartow. 


EVANSVILLE, IND.—The Eureka Telephone 
Company has applied to the board of public 
works for permission to operate in the city. 
In return for a franchise this company will 
furnish a complete patrol system and place 
telephones in the public buildings of the 
city free of charge. 


PRINCETON, IND.—Work has been begun by 


' the Independent Telephone Company, which 


is composed of Chicago and local men. The 
headquarters of the company for southern 
Indiana are to be located in Princeton. All 
the adjacent towns are to be connected by 
long-distance wires, 


Iron HILL. Mp.—The line of the Maryland 
Telephone Company has been completed 
from Iron Hill to the Susquehanna River. 
The Susquehanna River will be crossed by 
the lines of this company, which will con- 
nect with its line on the Hartford shore by 
erecting towers above Perryville. 


Lyons, N. Y.—The Eastern Electrical Con- 
struction Company, of Philadelphia, Pa., has 
acquired the Lyons Telephone Company and 
the Wayne Telephone and Telegraph Com- 
pany. All the rights, privileges and fran- 
chises, trunk lines and local exchanges 
owned and controlled by H. P. and S. E. 
Bishop, of Clyde, are also included. 


Port Deprosit, Mp.—A line from Port De- 
posit to Rising Sun has been completed by 
the Diamond State Telephone Company, 
which now controls a large number of the 
telephone lines on the eastern shore of Mary- 
land. The cable of this company across 
Chesapeake Bay. between Love Point and 
the Anne Arundel shore, has not yet been 
completed, the cable having broken several 
times, 


WINoNA, Mrinn.—Representatives of the 
Rapid Service Telephone and Telegraph 
Company, the Winona Independent Tele- 
phone Company and the La Crosse Inde- 
pendent Telephone Company have made ar- 
rangements for telephone connections be- 
tween the companies. It is said that the 
Rapid Service Telephone and Telegraph Com- 
pany will complete a direct line to Chicago. 
In that case it would become a competitor 
for the business between Chicago and St. 
Paul. 


Boston, Mass.—The instrument report for 
the American Telephone and Telegraph Com- 
pany for the month ending November 20 
shows a total outstanding of 2.467.966 instru- 
ments. As two instruments are required for 
each telephone this would make a total num- 
ber of telephone sets of one-half that num- 
ber, or 1,233,983. Probably 200,000 of these 
instruments are carried in stock by the 
licensee companies, or used on private lines, 
which would make about 1.000.000 as the 
total number of telephone subscribers of the 
Bell interests. : 
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The feature of the week has been, of course, 
the spectacular performances of Amalga- 
mated Copper shares. Of all the various 
rumors that have been current and the num- 
erous theories that have been advanced to 
account for the decline of this stock, per- 
haps the safest and most conservative view 
credits it to the contraction of the copper 
market itself, with its necessary sequence of 
falling prices of the actual metal. The price 
of copper has been so high for some time 
past as greatly to discourage the consump- 
tion of the metal and actually to force the 
substitution of other materials of construc- 
tion wherever this has been possible. The 
evident result is that the price of copper has 
come down to a point determined by the con- 
ditions of demand and supply, and with this 
decrease in price comes the natural] decrease 
in the value of the Amalgamated Company’s 


- securities. 


The somewhat depressed tone of the mar- 
ket has not been entirely due to the falling 
off of this single stock, however. At pres- 
ent the country finds itself in the position of 
a debtor to Europe and large shipments of 
gold are going abroad, both in order to meet 
bills falling due at the first of the year and 
to pay off the American securities which 
were liberally sold in this country during 
the autumn by foreign holders. While the 
market has shown itself generally weak and 
somewhat depressed, there is absolutely no 
occasion to entertain any pessimistic feel- 
ings regarding the outlook since the posi- 
tion of the country materially is as good as 
it possibly can be and the outlook is cheer- 
ful and certain. Perhaps the wisest view is 
that readjustment necessarily and naturally 
follows over-expansion, and that the present 
apparent decrease in values is simply a re- 
adjustment to bring things back to the sta- 
ble level of ordinary business, which was 
disturbed by the revolutionary advances and 
general inflation of value of last summer. 
ELECTRICAL SECURITIES FOR WEEK ENDING 

DECEMBER 14, 
New York: 


Closing. 
Brooklyn: R. Tae aati new eee b04 6254 
Con. GAS aoe es Skew bwin arene ad 215% 
Gen: Ele ssi coscc tees ds beh ke<s 282 
Man Bl ios aie es eee oo eR 132% 
Met: St. Rye. on sess oa eee 158% 
Kings Co. Elec...............00-. 185 
N. Y. & N. J. Tel. Co............. 166 
Telep., Tel. & Cbl. Co............. 6% 


The Manhattan Elevated Railway is now 
carrying at the rate of 22,000,000 passengers 
annually and is earning nearly 6 per cent 
on its present capital of $48,000,000. This 
is with the present equipment and has no 
relation to the possible advances that may 
be made when the electrical equipment is 
put to work. 

For the four months ending October 31, 
the Brooklyn Rapid Transit Company is 
staced to have lust about $147,000 in net 
earnings. It is not believed that there: will 
be much, if any, surplus this year on account 
of increased expenses for improvement of the 
property, and dividends are not looked for. 

The Westinghouse Air Brake Company has 
declared a regular quarterly dividend of 214 
per cent and an extra dividend of 3% per 
cent. 

The report of the Western Union Tele- 
graph Company’s earnings for the Decem- 
ber quarter shows a satisfactory gain over 
last year, the net Increase in revenue being 
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more than $137,170. The earnings on the 
stock were 1.6 per cent. These earnings give 
a margin over the dividends sufficiently 
large to strengthen confidence in regard to 
the maintenance of the 5 per cent rate. 

Rumors are current that in the last two 
or three years a notable accumulation of 
General Electric stock has been gathered in 
the hands of a few people who are closely 
identified with the company. During that 
time the stock has risen from 70 to 280 in 
value. It is not possible to obtain official 
information respecting the intention of the 
managers to restore the capital written off 
in 1898. 


Boston, December 14: Closing 
Am. Telep. & Tel................. 160 
Erie Teles. sete yoo hae Bas ache al wee 18 
New Eng. Tel.............c0ceees 133 
Mass. Elec. pf............0.c00 cee 94 
Westing. Mfg. pf................. 73% 
Edison Elec. (rights)............ 314 


The Erie Telephone system report shows 
a total of subscribers connected November 30 
of 160.575, a net gain of 2,237 subscribers. 

A dividend rental of $2 per share will be 
paid by the Boston Elevated Railway Com- 
pany to holders of West End preferred stock 
on January 1, 1902. The transfer books were 
closed on December 18. 

An analysis of the annual report of the 
Massachusetts Electric Companies show an 
earning of 2% per cent on the $14,000,000 of 
common stock outstanding. A very large 
sum was charged off during the year for 
operating expenses and it is not believed it 
will be necessary during the current year 
to make such large charges on this account. 


Chicago, December 14: Closing. 
Central Union Tel............... 40 
Chicago Edison Light............ 158 
Chicago Telep.............00c00. 240 
Metropolitan Fl................6- 90% 
National Carbon.................6. 19% 
National Carbon pf............... 83 
Union “Traction... ¢icigs reece ead 10% 
Union Traction pf............... 47 


It is reported that a large New York house 
is backing the Illinois Telegraph and Tele- 
phone Company, which owns a franchise to 
operate an automatic telephone system in 
New York, and which now has a most 
elaborate system of conduits in course of 
construction. This company, it is said, will 
compete with the Chicago Telephone Com- 
pany, which is the Bell licensee. 

The Twin City Rapid Transit Company 
has declared a quarterly dividend of 13 per 
cent on its preferred stock, payable January 
2. Books close December 23 and reopen 
January 2. 


Philadelphia, December ty: Cle sir g 
Elec. Co. of America............ 6 
Philadelphia Elec................- 456 
Union Traction..........c.cc000. 32 
United G. I. Co................- 114 
Elec. Stor. Bat. C.......... 00 eeeee 60 
Elec. Stor. Bat. pf................ 60 


The Philadelphia Company, of Pittsburgh, 
which operates and owns the electric light 
and street railway interests of that city, has 
declared a regular quarterly dividend of 1% 
per cent on its common stock payable Jan- 
uary 15 to holders of record December 20. 


PERSONAL MENTION 


CAPTAIN S. J. WriGHT has prepared to ex- 
tend his telephone line from Kiomache to 
Towson, I. T. 


Mr. HERBERT H. Dow and others, of Mid- 
land, Mich., have secured a thirty-year fran- 
chise for an electric railway from St. Louis 
to Bay City. 

Mr. W. V. Conns, who represents a Cleve- 
land syndicate, has purchased the La Salle- 
Peru Street Electric Railway which extends 
from La Salle, Ill., to Peru. 


Messrs, F. J. Mason AND JAMES NOLAN, 
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who have the contract for the construction 
work of the Home Telephone Company, in 
Toledo, Ohio, are there at present. The 
work of construction is to be pushed rapidly. 


Mr. C. A. Cook, who is the manager of the 
exchange of the Missouri & Kansas Tele- 
phone Company, in Anabel, Mo., states that 
a long-distance connecting office at Macon 
has been established and a fine switchboard 
installed. 


Mr. LELAND HuME, who is the general man- 
ager of the Cumberland Telephone Company, 
has just completed the inspection of the 
exchanges at a number of important towns 
in Kentucky. It is reported that the com- 
pany’s business has largely increased. 


Mr. A. P. JENKs, for some time past asso- 
ciated with the New York publication office 
of the General Electric Company, has lately 
been promoted to a responsible position in 
connection with the railway engineering de- 
partment of that company, at Schenectady. 
Mr. Jenks’s many friends in New York will 
regret the removal of the scene of his ac- 
tivities. 


Mr. U. N. BETHELL, general manager of the 
New York Telephone Company, has been 
elected president and general manager of the 
Chesapeake & Potomac Telephone Company, 
with headquarters in Baltimore. Mr. Bethell 
is one of the progressive and well-informed 
telephone men of the day and the interest 
of the organization over which he is called 
to preside will be advanced and developed 
under his able administration. 


Mr. DAvip Younae has resigned as presi- 
dent of the Elizabeth, Plainfield & Central 
New Jersey Street Railway Company. Mr. 
Young will now devote his time to the presi- 
dency of the Jersey City, Hoboken & 
Paterson Street Railway Company and to 
the vice-presidency of the North Jersey 
Street Railway Company. Mr. Alfred Barr 
will now have charge of the Elizabeth, Plain- 
field & Central New Jersey Street Rail- 
way Company. Until recently Mr. Barr was 
connected with the traction lines of 
Worcester, Mass. 


OBITUARY NOTICE 


Mr. Epwarp J. MATHEWS, who was presi- 
dent of the American District Telegraph 
Company, was recently thrown from his 
horse and killed. At the time of his death 
Mr. Mathews was returning to his country 
residence at Valley Forge, Pa., from the 
Radnor Hunt breakfast at Chesterbrook 
Farm. The accident happened almost op- 
posite the gateway of Mr. Mathews’s home. 
Mr. Mathews was born in Philadelphia in 
1836. He was educated at the West Phila- 
delphia Institute and at the Franklin Insti- 
tute. He had been a prominent figure in a 
number of companies, and about five years 
ago was elected to the presidency of the 
American District Telegraph Company. 


| AUTOMOBILE NOTES | 


PakIS AUTOMOBILE SwHow—The inter- 
national exhibition of automobiles has been 
opened by President Loubet. A very large 
number of people were present, which in- 
cluded members of the Jockey Club and the 
Rue Royale. In the exhibits of the Minis- 
ter of Posts and Telegraphs were two types 
for use between urban post offices and in 
transit to railway stations. The number o 
vehicles exhibited is very large. . 


AROUND THE WORLD IN AN AUTOMOBILE— 
It is said that Mr. Max Trudelier, a German, 
and five English and French sportsmen are 
to make a tour of the world in an auto- 
mobile. A start will be made from Paris 
and the journey will be continued overland 
to the Chinese coast, where a steamer will 
be taken for San Francisco. Then the course 
will be across the American continent to 
New York. For this journey a 30-horse- 
power machine is to be used. 


INDUSTRIAL ITEMS 
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THe ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, is advertising its special five-magnet 
generator type, number thirty-six telephone, 
for heavily loaded or poorly constructed 
farmers’ lines. It claims that they will ring 
under very adverse conditions. 


THE RockwoopD MANUFACTURING COMPANY, 
Indianapolis, Ind., is unable to meet the de- 
mand for the paper pulleys which it manu- 
factures. It has recently finished a pulley 
the weight of which was 4,000 pounds, to be 
used in connection with a 3,000-horse-power 
machine. 


THE STERLING ELECTRIC Company, of La 
Fayette, Ind., has, in two years just ended, 
quadrupled in size. Its factory is now one 
of the largest and best equipped in the coun- 
try, and the effort of the company is to make 
the word Sterling applicable to every bit of 
apparatus which it turns out. 


THE VARNEY ELECTRICAL SUPPLY COMPANY, 
of Indianapolis, Ind., has recently added a 
telephone department, and is finding the de- 
mand brisk for switchboards, telephones and 
general telephone supplies. The company’s 
purpose is to overlook no detail which will 
add to the efficiency and long life of its out- 
put. 


THE ANDERSON TooL CoMPANy, Anderson, 
Ind., has made some further improvements 
in its arc lamps. The company claims for 
this lamp simplicity in construction, dura- 
bility of every part, elegance of finish, and 
graceful design. ‘The business is rapidly in- 
creasing, and sales are giving universal 
satisfaction. 


A. E. Burtanpn & Company, of Newport, 
R. I., have received many compliments on the 
electrical decorations for the policemen’s ball 
which was recently held in Providence. The 
decorations were very beautiful, consisting 
principally of different figures which were. 
produced vy using a large number of differ- 
ent colored electric lights. 


THE WAGNER ELECTRIC MANUFACTURING 
CoMpPany, of St. Louis, Mo., has issued a 
booklet in which the merits of its single- 
phase alternating-current motors are set 
forth. The same company has issued a very 
neat calendar, on the back of which the 
switchboards, ammeters and voltmeters 
manufactured by this company are described. 


THE COMMERCIAL ELEcTRIC COMPANY, of 
Indianapolis, Ind., is having plans for a new 
factory building drawn which will give three 
times the space at present used. The new 
building will be located some distance from 
the heart of the city near the Bill Line 
tracks. Meantime the company has been 
obliged to make some additions to the build- 
ing now occupied by it. 


THE D. M. STEWARD MANUFACTURING COM- 
PANY, of Chattanooga, Tenn., reports large 
demands for its lava insulators, and that 
during the present season it has been 
crowded beyond its capacity to fill its orders 
and forced to make some extensive enlarge- 
ments in its plant. Since this firm was es- 
tablished, in 1876, the demand for the lava 
insulators has increased steadily. 


THE OKONITE COMPANY, 253 Broadway, 
New York, is working a night force to take 
care of large orders that have accumulated. 
The factory of the company at Passaic, N. J., 
is crowded with orders. The demand for this 
high-grade insulated wire is constantly in- 
creasing and the business of the year 1901 
will be one of the largest in the history of the 
company, and advance orders indicate that 
1902 will show an increase over any previous 
year. 


ALL THE BotLers in the Edison Electric 
Illuminating Company’s plant at Paterson, 
N. J., have been equipped with the “Potter 
mesh” separator (dry pipe) and superheater. 
The owners state the steam at the outlet of the 
boilers has been improved fifty per cent as 
shown by calorimeter tests for dryness, and 
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that the parties have no trouble with water 
in their steam engines. Messrs. James 
Beggs & Company, 9 Dey street, New York, 
are meeting with unqualified success with 
the “Potter mesh.” 


Tuk NATIONAL RAILWAY PUBLICATION COM- 
PANY, 24 Park Place, New York city, which 
publishes the official guide of the railways 
and steam navigation lines in the United 
States, Porto Rico, Canada, Mexico and 
Cuba, has compiled much useful informa- 
tion in the December issue of this guide. 
Information concerning changes on 619 time- 
tables, affecting not less than 15,846 trains, 
is published in this number. In tuis issue 
also the time of the arrival and departure 


. of trains at not less than 28,000 stations is 


contained. This guide should be of great 
use to all who have occasion to travel ex- 
tensively. 


THE AMERICAN SCHOOL OF CORRESPOND- 
ENCE, Boston, Mass., offers a very desirable 
Christmas present for any one to make to an 
ambitious young man, who is making his 
way in the world, in the way of a scholar- 
ship in its schools, if this young man is one 
who has a taste for mechanics. This school 
has prepared an extremely neat handbook 
which is sent upon request. The value of 
this Christmas present will increase with 
every year of the life of the holder. It will 
open the way for him to become an expert 
mechanic and give him a knowledge of engi- 
neering, which will become more and more 
useful to him with the lapse of time. 


THe Haines & Noyes Company, Chicago, 
Ill., which manufactures telephone appara- 
tus, announces the appointment of the fol- 
lowing agencies: Gilson & Hatch, Lynn, Mass.; 
G. R. Mathieu, 6,000 Hoeveler, street, E. E., 
Pittsburgh, Pa.; C. K. Hill, 210 Seventh street, 
Pittsburgh, Pa.; Roak & Rittenhouse, 723 
Walnut street, Philadelphia, Pa.; Federal 
Electric Company, export agent, New York 
city; Risley & Boniface, 109 South New York 
avenue, Atlantic City, N. J.; J. E. Henry & 
Company, Baltimore, Md.; H. I. Sackett, 
Builders’ Exchange, Buffalo, N. Y.; J. A. 
Erner & Company, Permanent Building, 
Cleveland, Ohio; Porter Bros., Louisville, 
Ky.; Jas. Clark, Jr. & Company, Louisville, 
Ky.; W. T. Osborn & Company, Kansas Cicy, 
Mo.; Overton Manufacturing Company, 
Topeka, Kan.; Portland General kjtectric 
Company, Portland, Ore.; Woodill & Hulse 
Electric Company, Los Angeles, Cal.; The 
John M. Klein’s Electrical Works, San Fran- 
cisco, Cal.; Mr. Chas. W. Geib, Spokane, 
Wash.; Mr. T. W. Tugglem, Beaumont, Tex.; 
Mr. T. W. Rachford. Springfield, Ill.; Erick- 
son Electrical Equipment Company, Boston, 
Mass.; Harry & Wood, Louisville, Ky. It 
has made Messrs. E. M. Van Duzee, Jr. & 
Company its agents for the northwestern 
states, with headquarters in St. Paul, Minn. 
Other agencies will be announced later. The 
Haines & Noyes Company has closed during 
the past month the following contracts through 
its private telephone plant department: The 
Manistee Iron Works, Manistee, Mich.; Story 
& Clark Piano Company, Grand Haven, 
Mich.; David C. Cook Publishing Company, 
Elgin, Ill.; College of Physicians and Sur- 
geons, Chicago; Rush Medical College, Chi- 
cago; Wesley Hospital, Chicago; Evanston 
Hospital, Evanston, Ill.; St. Anne’s Hospi- 
tal, Chicago; Elmes Engineering Works, Chi- 
cago; Tampa Electric Company, Tampa, 
Fla.; Houghton County Street Railway Com- 
pany, Hancock, Mich.; Blue Hill Street Rail- 
way Company, Milton, Mass. It has also 
supplied Armour & Company, of Chicago, 
with a large number of telephones. besides 
replacing a number of telephones that were 
formerly used. Through its agents the com- 
pany has equipped a large number of busi- 
ness houses in Lynn, Mass.; Philadelphia, 
Pittsburgh, Louisville, Boston, Kansas City, 
St. Paul, San Francisco, Los Angeles, and 
other places. Besides these large plants it 
has equipped a number of private residences 
with telephone systems, as well as numerous 


apartment buildings throughout the United 
States, 
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NEW INCORPORATIONS 


NEw SHARON, lowa—The Farmers’ Mutual 
Telephone Company. $4,500. 


MrT. Joy, Pa.—Mt. Joy Electric Light, Heat 
and Power Company. $15,000. 


Cuicaco, ILL.—The Chicago & Western 
Railway Company. Increased its capital 
stock from $10,000 to $100,000. 


NEWBURGH, N. Y.—Moodna Light, Water and 
Power Company. $20,000. Directors: H. A. 
Pressey, H. J. Long and others. 


RIDGE FARM, ILL.—Ridge Farm Electric 
Light, Heat and Power Company. Increased 
its capital stock from $5,000 to $10,000. 


WICHITA FALLS, TrEx.—Texas Telephone 
Company has filed an amendment to its 
charter, increasing its capital stock to $6,000. 


LINCOLN, ILL.—Lincoln Heat, Light and 
Water Company. $50,000. Incorporators: 
W. A. Thomas, James W. Collins and others. 


CuicaGco, ILL.—H. C. Dodge Electric Com- 


pany. $1,000. To manufacture electrical 
supplies. Incorporators: M. I. Heldman and 
others. 


SHERRARD, ILL.—Sherrard Telephone Com- 
pany. $2,500. To operate a telephone sys- 
tem. Incorporators: J. C. Vernon, L. R. 
"^ rego and others. 


New York, N. Y.—The Prometheus Elec- 
tric Company. $500,000. Directors: B. T. 
Lynch, Brooklyn; S. G. Stewart and George 
Russell, New York city. 


BELVIDERE, Pa.—Phillipsburg & Washing- 
ton Street Railway Company. $1,000,000. 
To build a trolley line from Phillipsburg to 
Washington. Incorporators: C. M. Bates, 
kobert E. Wright and others. 


ARKADELPHIA, ARK.—Wilson Water and 
Electric Company. $75,000, which has been 
subscribed. The officers are: J. W. Wilson, 
president and treasurer; J. H. Crawford. 
vice-president; Josiah Hardage, secretary. 


WHEELING, W. Va.—Charleston Water, Gas 
and Electric Company. $1,000,000. For the 
purpose of owning and operating water, gas 
and electric light works in Charleston and 
the surrounding country. 


CHATTANOOGA, TENN.—The City Telephone 
Company. $50,000. To construct and oper- 
ate telephone and conduit systems in Chat- 
tanooga. The incorporators are: S. Erwin, 
J. B. Whitehead and others. 


Harrispure, Pa.—Minisink Railroad Com- 
pany. $60,000. To build a trolley railway 
from the court house, in Stroudsburg, to 
Portland via Delaware Water Gap. Incor- 
porators: W. and J. Bray, A. O. Allen and 
others. 


MapDIson, Wis.—The Shawno, Green Bay 
& Interurban Railroad Company. $100,000. 
To connect Shawno, Green Bay, Appleton, 
Wausau and intervening points by an elec- 
tric line. Incorporators: P. G. Dreuer, Louis 
Roltmann and others. 


PHILLIPSBURG, N. J.—Phillipsburg & 
Washington Street Railway Company. 
$500,000. To extend the trolley line from 
Phillipsburg to the cement industries at 
Alpha, Vulcanite and Washington. Incor- 
porators: Robert E. Wright, of Allentown, 
Pa.: C. M. Bates, of Brooklyn, N. Y., and 
others. 


LEXINGTON, Ky.—Blue Grass Consolidated 
Traction Company. $7,000,000. To construct 
electric railways from Lexington to sur- 
rounding county seats. The company will 
absorb the Blue Grass Traction Company 
which secured the necessary franchises for 
the system. Incorporators: H. C. Beatty, 
George B. Davis and others, 
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The voluntary exiles on lightships have 
reason to bless wireless telegraphy. Their 
loneliness is relieved and they keep in 
touch with their fellows on land, to whom 
they render such vital service. 


The electric tramway has penetrated to 
almost every place, no matter how remote. 
Even Spain has been compelled to yield 
to its onward march. Recently news has 
come of a very considerable tramway 
activity in that conservative country. 
New railways are being constructed in 
some of the leading cities, and a number 
of horse railways are to be changed over 
to electric power. It would seem that even 
the Spaniard is waking up to the fact that 
electric cars have some advantages over 


horse cars. 


NEW YORK, SATURDAY, DECEMBER 28, 1901. 


EFFECTS OF THE INTRODUCTION .OF 
WIRELESS TELEGRAPHY. 

A number of interesting remarks were 
made by Mr. Marconi at a dinner given in 
his honor by the Governor of Newfound- 
land regarding the part which wireless 
telegraphy is to take as a means of com- 
munication in the future. 

There seems to be no doubt in Mr. Mar- 
coni’s mind that a system of wireless teleg- 
raphy can be commercially established be- 
tween different parts cf the world which 
are widely separated and that an enormous 
cheapening of the rates of communication 
At the present 
rates charged by the cable companies com- 


ean be brought about. 


munication by them is so expensive that 
it is beyond the reach of the majority. 
It is his idea that the cost of cabling can 
be reduced at least twentvfold and thus 
vastly increase the amount of communica- 
tion between a home country and its col- 
onies, which would tend verv greatly to 
This would 
apply particularly to British posses- 


unify and strengthen it. 


sions. 

If a svstem of syntonic wireless teleg- 
raphy has been discovered or can he in 
the near future it would seem that there 
is no great reason why this should not be 
accomplished. Of course. a large amount 
of preliminarv work of development yet 
remains to be done. 

One great result which this achievement 
of Mr. Marconi should have upon the 
cable companies is to cause them to exert 
themselves to the utmost to discover means 
by which messages can be transmitted 
much more ranidly than at present and 
thus the amount of work which can he 
done over a single cable he verv greatly 
increased. Judging from the improve- 
ments and discoveries which have taken 
place recently in the methods of communi- 
cation in which electrical circuits are em- 
ployed, it would seem that such efforts 
should result in greatly increasing the effi- 
ciency of the cables now in use. 
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IssuED WEEKLY. 


AN EXPERIMENT IN DEVELOPMENT. 

Before the recent meeting of the Ameri- 
can Society of Mechanical Engineers there | 
was presented a paper entitled “A Bonus 
System of Rewarding Labor,” by Mr. H. 
L. Gantt, of the Bethlehem Steel Com- 
pany, which, despite its modesty, is be- 
lieved by many competent critics possibly 
to mark the beginning of a movement that 
will become little short of an industrial 
revolution. The idea, as set forth in Mr. 
Gantt’s paper, is to effect in large manu- 
facturing establishments a combination 
between the manual skill and knowledge 
of handicraft of the man at the machine 
and the technical knowledge, education 
and experience of the engineer in charge 
of the work, so as to effect a considerable 
saving in labor and cost of manufactur- 
ing, and a very great decrease in the time 
requisite for performing manufacturing 
operations upon crude material. The sys- 
tem, in brief, is this: When a piece of 
work is put into the shop requiring, for 
example, the operations of planing, turn- 
ing, drilling or other work to be done 
upon it, a very carefully prepared chart 
is given to the man who is to do the work, 
giving him minute instructions as to the 
best way to do it, with careful estimates 
of the time necessary for the performance 
The sum of these 
times is the total time needed to complete 
the work. The man is paid a definite 
day rate for his work, but, in addition to 
this, if he follows his instructions and ac- 
complishes all the work laid out for him, 
he earns a definite and substantial bonus 


of each operation. 


in addition to his regular wages. The 
foremen, under this system, also receive 
a bonus proportional to the number of 
their men earning extra compensation. 
The thing is so simple and so evident 
that one wonders that it has not been 
done before. It will be seen that this 
system effectually combines in every piece 
of work the best knowledge that can be 
brought to bear upon it, together with the 
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highest degree of mechanical skill in its 


performance. The results given by Mr.. 


Gantt are simply astonishing. The moral 
effect upon the men where the experiment 
was tried—in the great machine shops of 
the Bethlehem Steel Company—was ex- 
cellent and the percentage of errors in 
machining was at once materially reduced. 
The condition of the tools was improved, 
while the amount of time taken to do 
various pieces of work was reduced tv an 
extraordinary degree. For example, the 
time on a locomotive driving axle, former- 
ly rated at six snd one-half hours, has 
been: reduced to one and one-half hours; 
the time required to finish the crank 
shafts for a well-known type of engine was 
formerly forty-six and one-half hours and 
has been reduced to twenty-six and one- 
quarter hours; but the most significant 
figure is that showing the output of the 
shop. 

During the year ending March 1, 1901, 
the machine shop was run as hard as the 
machines could be pushed, night and day, 
and yet the increasing output of the forge 
was piling up work ahead of it. Begin- 
ning with the month of March, in which 
the system was introduced, the monthly 
output of the shop increased from a figure 
for the first month twenty-five per cent 
greater than the average for the preceding 
year, until, in July, the shop was turning 
out more than twice as much work as it 
had ever done before. 

Important as are the results indicated to 
the manufacturing corporation employing 
this system, yet the education of the men 
which is accomplished by its use is even 
of more general and particular value. 
While no system can supply a man with 


brains, still the evident effect of this 
method is to make the men think and to 
make them learn, and into the hands of 
each workman is given the crystallized 
experience of the skilled engineers who 
prepare the charts, and a sufficient incen- 
tive to make him learn thoroughly the 
lesson. The author of this system is to 
be congratulated in having inaugurated 
an important work whose benefits can not 
at present even be estimated. 


An alleged inventor of visual telephony 
haile from Belgium. In this case truly 
“seeing is believing ;” the state of the art, 
however, justifies unbelief. 
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THE GIVING OF MONEY. 


It is very gratifying to see that such a 
large proportion of the people who have 
money to give for the benefit of their fellow 
men has learned that in order to have the 
gifts accomplish the greatest good they 
must be given intelligently. It was often 
the case formerly that men gave money to 
gratify some whim or as a result of some 
idea which suddenly took possession of 
them. Formerly a number of conditions 
were attached to almost every gift, which 
rendered it, in many cases, almost of no 
account for the object for which it was 
intended. 

At the present time men have learned 
to study the needs of the human race and 
to decide either by their own observations or 
by that of other wise individuals for what 
money ought to be given to have it accom- 
plish the greatest results. Almost no con- 
ditions as to how they shall be used are 
attached to the great benefactions, which 
makes it possible for them to be expended 
to the greatest advantage for the purpose 
intended. 

Already u large amount of money has 
been given to provide means for attacking 
certain definite scientific and practical 
problems, but not nearly enough has been 
devoted to this purpose. There are still a 
large number of problems remaining 
in the elecirical field to which a much 
greater amount of study ought to be de- 
voted. 


would bring great renown upon those who 


The solution of these problems 


accomplished it and upon those who gave 
the necessary funds, and would add very 
greatly to the sum total of the comforts 
of humanity. 

Among these problems is the one of a 
more economical method of transforming 
the heat energy in coal into mechanical 
energy. The acquisition of a much cheap- 
er mode of producing power would benefit 
the race mightily in all parts of the world. 

Of late a good deal of attention has been 
paid to the action of the various kinds of 
radiations upon disease germs. In many 
cases it would seem that the efforts had 
been attended with a considerable measure 
of success, and that the problem was 
worthy of a much deeper and more thor- 
ough study. Certainly the benefits result- 
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ing from the use of the X-ray in surgery 
have been ample enough to justify the 
large amount of work which brought about 
its discovery. 

Moncey given for attacking any one of a 
number of great problems which are before 
the public at the present time is sure to re- 
sult in great additions to human knowl- 
edge and in many cases in the solution of 
such problems. 


In this age, when so many are engaged 
in the pursuit of gain, few stop to think of 
the man who devotes his life to the acqui- 
sition of knowledge. Almost without ex- 
ception scientific men receive little com- 
pensation for their services, although a 
man of much more than ordinary ability 
ig required for such work. It is only 
when their unselfish efforts are rewarded 
with some brilliant discovery that the 
world ever hears of them, and partially re- 
wards them for what they have accom- 
plished. It is to be hoped that the day 
will come some time when such work will 
receive its just recompense, for upon it 
depends every great advancement of the 
human race. The increased amount of 
money which is being devoted to pure re- 
search and the interest which the lead- 
ing nations of the world are taking in it 
augurs much better for the future. 


——a 


One of the most notable tendencies 
in the electrical world toward the close of 
the year has been the consolidation of the 
different electrical interests throughout 
the United States. In every department 
of electrical work large combinations have 
taken place. A number of railways in 
different parts of the country have united 
to form one company or have formed a 
union for mutual interchange of traffic. 
This tendency has also been extremely 
noticeable in the telephone world. Im- 
portant consolidations of independent tele- 
phone companies have taken place in a 
number of places in the South and Middle 
West. A number of electric lighting com- 
panies have been formed to take over 
smaller companies and unite them in one 
In short, the tendency 
toward consolidation is quite as noticeable 
throughout the electrical field at present 


as in any other line of business activity. 


large concern. 
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December 28, 1901 


Science 


Brevities 


A New Form of Permeameter—A de- 
scription of a new form of permeameter 
has been published in Nature. Mr. C. V. 
Drysdale has communicated to the Insti- 
tution of Electrical Engineers a descrip- 
tion of a new form of permeameter for 
testing the magnetic qualities of iron and 
steel in bulk. A special form of hollow 
drill is used to drill a hole five-eighths inch 
deep in the materiał to be tested ; this hole 
has its upper part conical, and the small 
central pin left standing is one-tenth inch 
in diameter. Into this hole fits a soft 
iron plug, on the lower part of which are 
wound the magnetizing and testing coils. 
There is thus formed a miniature perme- 
ameter in which nearly the whole of the 
magnetic circuit is of the material under 
test. By connecting the coils in the plug 
with suitably graduated instruments the 
permeability, retentivity and hysteresis 
may be very easily tested. Curvesand figures 
which were published showed that the in- 
strument gave very consistent results, al- 
though, as was pointed out in the discus- 
sion, they did not agree as well as they 
might with the values usually obtained 
by other permeameters. But the simplicity 
of the apparatus and the ease with which 
a test can be obtained (if, that is, the 
drills can be made to act with uniform 
accuracy) shouid give it considerable com- 
mercial value. The dynamo manufact- 
urer requires chiefly a rough guide to the 
permeability of the casting he is going to 
use and does not need very rigid scientific 
accuracy, and such a guide Mr. Drys- 
dale’s instrument should be able to provide. 
In fact, any method which only really tests 
a very small portion of the bulk, whether 
in situ, as in this case, or after it has been 
cut off, can never be thoroughly satisfac- 
tory. 

Dielectric Constants of Paraffins—A 
very interesting paper upon this subject 
has been published by Mr. Wil. G. Hor- 
mell in a recent number of the American 
Journal of Science. This work was car- 
ried out in the Jefferson Physical Lab- 
oratory at Harvard University. For these 
experiments a modified form of the Blond- 
lot oscillator was used to obtain the di- 
electric constants of four commercially 
different paraffins for forty, sixty and 
eighty-centimetre waves. In this paper 
also is contained an investigation of the 
relative velocities of eighty-centimetre 
waves along magnetic and non-magnetic 
wires of different diameters. Finally 


ELECTRICAL REVIEW 


there is given in a table by way of compari- 
son the light index of refraction of the 
different paraffins for the D, line as ob- 
tained by means of the Abbe refractom- 
eter. The following conclusions were 
reached as a result of the work: (1) For 
reversals as high as 800,000,000 per sec- 
ond the velocity of electrical disturbances 
along magnetic and non-magnetic wires 
of different diameters is the same, thus 
showing that the magnetic properties of 
iron are not able to follow such rapid 
changes. (2) The effective field around 
the Lecher wires as far as it can be detect- 
ed by means of an argon tube, does not 
extend more than three centimetres from 
the wires, and the effect on the half wave 
within this region varies approximately 
inversely as the square of the distance 
frm the wires. (3) The dielectric con- 
stant of a given paraffin increases with 
the density of the paraffin. It increases 
rapidly from a temperature twenty de- 
grees above the melting point to a tem- 
perature thirty degrees below the melting 
point. Among different paraffins the di- 
electric constant increases as the melting 
point of the paraffin increases. (4) The 
dielectric constant increases as the wave- 
length decreases. It is greater for short, 
light waves than it is for short electrical 
waves. Cauchy’s formula as a mean’ of 
obtaining the index of refraction for in- 
definitely long waves does not meet the 
experimental facts. 

Recent Work on the Spark and Glow 
Spectra of Gases—M. Berthelot has pub- 
lished an interesting paper on this subject 
in a Continental journal. This paper has 
been abstracted in Lightning. M. Berthe- 
lot applies the induction coil and spec- 
troscope to the rapid analysis of gases by 
means of a simple apparatus whereby the 
gas, confined over mercury, is subjected to 
a discharge between terminals at easily 
adjustable distances, one fused into the 
top of the eudiometer, and the other, in- 
sulated in a glass tube, introduced through 
the mercury. It suggests itself whether 
the lower wire could not be insulated with 
gutta-percha instead of glass, as pliable 
and more easy ’o manage. The coil had 
a rapid interrupter, Leyden jar and two 
accumulators, and five to ten cc. of gas 
were sparked, continuing only for a few 
seconds to avoid heating and decomposi- 
tion. The paper contains a chart of 
lines and bands. Messrs. Liveing and 
Dewar (R. Soc. Proc., |xviii, 389) separate 
the least volatile of the new gases from 
air by allowing the solidified gases to 
evaporate slowly through a glow tube and 
observing the spectrum, so using the 
spectrum in the same way as the thermom- 
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eter in ordinary fractional distillation. 
Messrs, Ramsay and Travers publish in 
the Phil. Trans. for October a monograph 
on these gases. The colors given by the 
discharge are: Argon, reddish violet; 
helium, yellow; neon, flame-color; kryp- 
ton, pale violet ; zenon, sky blue. The line 
spectra of the last three are given and ex- 
plain the genesis of these colors. Exact 
measurements are announced for publica- 
tion shortly. Professor Pickering, of 
Harvard Observatory, has succeeded in 
taking a number of photographic spectra 
of lightning flashes. He considers that 
he has obtained evidence of the compound 
nature of hydrogen and others of the 
commonly accepted elements. 

The Spreading Out of the Lines of 
Electrolytic Action in Electrolytes—In a 
recent number of the Zeitschrift für Elek- 
trochemte Herr W. Pfaunhauser discusses 
the cause of irregular deposition of metals 
at the cathode, and shows that this 
phenomenon is due to the spreading out 
of the lines of electrolytic action between 
the anode and cathode. An abstract of 
this article has been published in a Lon- 
don contemporary. An analogous case is 
the spreading out of the lines of mag- 
netic force between the poles of an elec- 
tromagnet. The most commonly observed 
effect of this in electrodeposition is the 
thickened deposit at the edges of flat 
cathodes. In electroplating work this de- 
fect is avoided by making use of a dia- 
phragm or screen of non-conducting ma- 
terial. This is placed in front of the 
cathode and cuts off the outer lines of elec- 
trolytic action. The author brings for- 
ward a theory in explanation of this 
spreading out of the lines of electrolytic 
action, and shows by mathematical rea- 
soning that it is dependent upon three 
of the physical constants of the electrolyte 
during the electrolysis. The difference 
between the discharge potential of the 
various cations in the electrolyte is the 
most important of these, and the spread- 
ing out of the electrolytic lines of action 
varies directly as this difference. The dis- 
tance separating the two electrodes and 
the specific resistance of the electrolyte 
are the two other conditions which affect 
this phenomenon—in this case the ratio 
is an inverse one. By regulating these 
conditions it is therefore possible to ob- 
tain an electrolytic depositing bath in 
which the lines of electrolytic action shall 
be only slightly spread out at the middle 
point of their path, and in which, conse- 
quently, uniform deposits can be obtained 
upon articles of irregular shape without 
special devices in the form of diaphragms 
or secondary anodes. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/S—LI. 


BY W. ELWELL GOLDSBOROUGH. 


Now, since the points A,, A, and A, of 
Eig. 125 are determined in their proper 
positions relatively to the three-phase 
electro-motive-force vectors, the electro- 
motive forces apparent at the terminals 
of the receiving circuits can at once be 
obtained by measuring the vector dis- 
tances, A,A» A,A, and A,A,. Therefore, 
the electro-motive force finally impressed 
on the circuit A,A, is equal to 1,198 volts. 
The electro-motive force finally apparent 
at the terminals A,A, = 1,121 volts. And 
the electro-motive force finally apparent 
at the terminals A,A, = 1,337 volts. 


Three phase generator 
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41,300 watts, and, finally, in the circuit 
A,A, a current equal to A,B, = 41.3 
amperes flows, developing power equal to 
36,400 watts. 

In the distributing lines, we find that 
larger currents are flowing. For in- 
stance, in the line A,A, a current equal to 
O'B, = 85.3 amperes is set up, causing a 
loss of power in this line of 48,200 watts. 
In the line A,A, a current equal to O’B, 
= 78 amperes is set up, causing a loss of 
41,600 watts. In the line A,A,, a current 
of 66.9 amperes is set up, causing a loss 
of 29,600 watts; consequently, our vector 
analysis shows that a total of 254,100 
watts is absorbed in the system as a whole, 
of which 134,700 watts is again available 
through the receivers. 
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A,A, when phase E' is active, 

A,A, when phase E” is active, and 

A,A, when phase E is active, 
are entirely warranted. 

Under present conditions, the vector 
distance A’,A’, of Fig. 125 is 96 volts. 
With like receiver constants and line con- 
stants modified so as to allow a loss of 
only 10 per cent in the distributing 
mains, the potential difference between 
A'sand A’, of Fig. 125 would be reduced 
to 12 volts. This pressure acting upon 
the circuit A,A, would set up a current 
so small as to be entirely inappreciable in 
solving the problem. But for the fact 
that the line losses are higher than those 
common in practice, example 24 is en- 
tirely representative of modern practice 


Transformers arranged 
in three phase mesh 


connection. 


Fig. 127._ALTERNATING DYNAMO ELEOTRIC MECHANISM. 


These receiver electro-motive forces can, 
of course, also be determined by taking 
the vector sum of the electro-motive 
forces apparent at their terminals when 
the phases were separately active. For 
instance, the final electro-motive force 

A,A, appearing at the terminals of the 
circuit A,A, is equal to the vector sum 
of the vectors A, A,/, A," A," and A; A, 
since these were active at the terminals of 
this circuit when E!, E" and E! were 
separately impressed upon the system. 
That this is true is shown by the vectors 
AA’, A”,A’, and A,A', drawn equal and 
parallel to the three partial vectors just 
referred to. 

_ Now, since the final values of the elec- 
tro-motive forces which are impressed at 
the terminals of the several parts of the 
system under discussion are determined, 
it is a simple matter to obtain the values 
of the currents flowing, since the con- 
stants of each circuit in the system are 
known. Accordingly, we find that a cur- 
rent equal to the vector A,B, = 49.3 
amperes flows in the circuit A,A, with a 
lag of 15 degrees behind the electro-motive 
force A,A, apparent at the terminals of this 
circuit. The power delivered to this 
receiver is, accordingly, 57,000 watts. 
Likewise, a current of 43.8 amperes flows 
in the circuit A,A, developing therein 


— — 


Now, our phase diagram of Fig. 126 
shows that the current O'B, lags behind 
the vector O'A! = E! = 1,200 volts by an 
angle of 18 degrees. This phase of the 
generator, therefore, develops 97,400 
watts. Similarly, since the vector O'B, is 
equal to 78 amperes and lags 30 degrees 
behind the phase vector O'A! = EU 
= 1,200 volts, 81,100 watts are developed 
in this phase of the generator. ` 

In the third phase of the generator, 
the current lags 19 degrees behind the 
electro-motive force there developed and 
has a value of 66.9 amperes. Conse- 
quently, 76,000 watts are developed in 
this phase. The total power developed 
by the generator is, therefore, 254,500 
watts, a value practically equal to that 
found by previous calculation of the power 
absorbed in the lines and receivers. 

If we take the ratio of the total power 
developed by the alternator to the total 
power delivered to the receivers, we find 
that the efficiency of the transmission is 
equal to 
Useful Energy _ 134,700 
Total Energy 254,500 — De percent, 
This efficiency of 53 per cent is very much 
lower than that which could profitably be 
employed in practice. We therefore see 
that the suggestions previously made 
relative to neglecting the circuits, 


in the transmission of power over moder- 
ate distances by three-phase alternating 
currents. The data resulting from these 
reductions is tabulated in Table 17. 


TABLE 17. 


Data pertaining to Fig. 126. All three 
phases active. 
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AA 574 565 100 | 85.3 10 48.200 
AA 541 533 04 | 7.0 | 10 41,600 
AA | 450 443 7% | 66.9 | 10 29,600 
AA | 1,198 1,155 3812 | 49.8 15 57,000 
AA | 1,121 942 | 608 | 43.8 | 38 41,000 
AA |! 1,887. 881 ' 1,005 | 418 ' 49 36 


Total power absorbed in lines and receivers..| 254,100 
1 


E 1,200 | 1,141 862 | 85.8 18 97,400 
E“ | 1,200 | 1,040 | 600 | 780 | 39 | 81,100 
E™ | 1,200 | 1,187 | 388 | 66.9 | 19 | 76,000 
Total power delivered by alternator .......... 254,500 
Total power delivered to receivers............: ag 


Efficiency of transmission ............eeeeeaes 


A Useful Donation. 


Mr. John F. Wentz haa given $5,000 to 
the engineering department of the Uni- 
versity of Pennsylvania. The large num- 
ber of gifts which have recently been made 
to our scientific and technical schools 
should do much toward raising their 
standard of instruction. 
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The Theory and Calculations of Alter- 
nating=-Current Transmission Lines. 


wonderful advances in the use of 
: electricity as a motive power and 
for lighting. Nearly every city has been 
witness to the passing away of the horse 
car and its replacement by the trolley. 
Machine shops and factories are tearing 
out long lines of shafting and putting up 
numbers of individual motors at a high in- 
crease of efficiency upon the total power 
necessary. Small cities, and even towns 
and villages, are vieing with one another 
to secure the best lighted streets. 

To keep pace with this demand has 
come a cry for new sources of power, and 
what was more natural than that the eyes 
of the inventors and engineers should turn 
toward the waterfalls with which many 
sections of our country are particularly 
blessed? But numerous as they are, nature 
and men have not worked hand in hand 
in the location of these constant sources 
of supply and the centres of population 
and industry where the power is called 
for, and it is one of the great problems 
which confronts the electrical engineer of 
to-day, how to economically connect the 
two, though separated by hundreds of 
miles. 

It is not the purpose of this article to 
attempt to solve a problem which is 
puzzling the most eminent engineers, but 
rather, by a more or less complete dis- 
cussion of the subject, to point out the 
great difficulties attending electric power 
transmission and to show where we stand 


T DECADE just closed has seen 


to-day in the solution of the question. 


Electric transmission might at once 
divide itself under the following heads: 

(1) Underground cable transmission, 
or (2) overhead pole-line construction. 

The first of these, while possessing ad- 
vantages, such as freedom from atmos- 
pheric disturbances, is infinitely more ex- 
pensive and only suitable for a crowded 
city, where it often becomes imperative. 
Through an open country the latter is the 
only one to be thought of. 

Secondly, the character of the current 
itself presents a new division—alternating 
or direct current. The latter has un- 
doubted advantage over the first, since 
all capacity and inductance effects are 
absent. No electric oscillations will be 
set up to puncture the insulation of the 
receiving circuit or arc across from 
wire to wire. All this would mean a 


By Charles W. Startsman. 


great simplifying of the subject and admit 
of a great deal of progress toward the 
solution, if it were not that practical en- 
gineering to-day can give us no means 
of producing hign direct voltages and 
transforming to low voltage again for a 
motor or light. It is not necessary to do 
more than call attention to the fact that 
the success of long-distance transmission 
demands the use of high voltages, so that 
for a given amount of power the current 
may be small and allow the use of a small 
wire. This not only means a lighter 
pole line, but an immense saving in the 
cost of conductor, which is one of the 
largest items to be dealt with. 

On the other hand, by means of the 
static transformer, we can produce as 
high an alternating voltage as we please 
and by the same means transform it 
down again to as low a value as may be 
required. Both of these accomplished at 
a wonderfully high efficiency as com- 
pared with the dynamotor, which does 
the same thing for direct current. The 
voltage of this machine is limited at 1,000 
volts or so, on account of disastrous 
sparking at the commutator. So we see 
that whatever disadvantages may follow 
the use of alternating current, successful 
long-distance transmission requires its use, 
and this is the subject of the discussion. 

As is well known, transmission of a di- 
rect current over a line of any length, such 
as the trolley wire, for instance, involves 
a loss of potential due to the resistance 
of the wire, commonly called the line 
drop. This is a quantity easily figured, 
knowing the size and length of wire and 
the amount of current flowing. Alter- 
nating-current transmission admits of no 
such s.mple solution. Many factors enter 
the problem and it is proper in commenc- 
ing the discussion that we should examine 
briefly as to what these factors are, and, 
having a given line, how they may be de- 
termined. 

Resistance, of course, still enters, the 
same as in a direct-current circuit. In 
fact, with alternating current the resist- 
ance is even slightly higher, due to un- 
equal distribution of the current. The 
central portion of the wire has greater 
space around it and sets up a slightly 
greater self-induction flux than that por- 
tion near the surface. This higher flux 
means a higher back electro-motive force, 


hence slightly less current at the centre 
and a crowding of the current toward the 
surface of the wire, called “skin effect,” 
and only noticeable with large conductors 
at high frequencies. The tendency, by 
increasing the current density, is to in- 
crease the resistance of the wire. How- 
ever, in an ordinary transmission line, this 
effect is negligible. 

The constantly changing current of an 
alternating-current line means a constant- 
ly changing magnetic field about the wires. 
This changing flux induces a back electro- 
motive force in the conductor and requires 
a certain portion of the impressed electro- 
motive force to overcome it. It is the elec- 
tro-motive force of self-induction and is 
90 degrees ahead of the current in phase. 

If there are any conductors in the im- 
mediate neighborhood of the line, or large 
masses of metal, this changing flux will 
induce secondary currents in these con- 
ductors or this metal, which Will, in turn, 
react on our line and set up electro- 
motive forces of mutual inductance. This 
electro-motive force is out of phase, but 
not by 90 degrees, with the current, and 
hence is resolved into two components, 
an energy component in phase with the 
current, which acts as an increase of re- 
sistance, and a wattless component in 
quadrature with the current. In tele- 
phone circuits mutual inductance is often 
a disturbing element, producing cross- 
talk, ete., but in the isolated pole line of 
long-distance transmission we may easily 
neglect it. 

The alternating field of force may pro- 
duce, in some materials, a loss of energy 
by hysteresis. It is an expenditure of 
electro-motive force in phase with the 
current and is noticeable only in large 
iron conductors. 

An alternating-current transmission 
line often has comparatively large ca- 
pacity and the effect of this may be 
considerable. It requires the expendi- 
ture of a charging current of 90 de- 
grees ahead of the electro-motive force; 
that is, when the electro-motive force is 
changing fastest the charging current is 
a maximum. It will increase or decrease 
the main current according to the phase 
relation of the latter with respect to the 
electro-motive force. 

Though with the best form of insulators 
leakage is small, still no insulator has 
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an infinite resistance and at high poten- 
tials there may be a perceptible leakage 
of current from one wire over the insu- 
lator along the cross-arm to the opposite 
wire. Also, unless the wires are very far 
apart and high from the ground, there 
will be an actual discharge through the 
air to opposite conductor or to ground. 
All this means a loss of current. 

The alternating potential of the line 
will produce, by electrostatic influence, 
charges in any neighboring conductor, re- 
taining an opposite charge upon itself. 
It means the flow of a useless current, but 
in the ordinary line would amount to 
practically nothing. 

This mentions nearly all the factors 
liable to affect an alternating-current 
transmission line. Some are of consider- 
able importance, others are not, but in 
starting out to figure a line we should 
determine with some degree of accuracy 
the following four constants : 

1. Effective resistance (r) represents 
electro-motive force consumed in phase 
with the current. 

2. Effective reactance (x) = w L, L be- 
ing the coefficient of self-induction of the 
line, represents electro-motive force con- 
sumed in quadrature with the current. 

3. Effective conductance (g) due to the 
leakage current, represents current con- 
sumed in phase with the electro-motive 
force. 

4. Effective susceptance (b.), due to 
capacity and representing current con- 
sumed in quadrature with the electro-mo- 
tive force. 

1. Resistance (r) may be considered the 
same for alternating as for direct current, 
and is given by the formula: 


10.35 x 1 
R= 


where l is the length in feet and M the 
circular mils. ‘This assumes a tempera- 
ture of 20 degrees centigrade or 68 de- 
grees Farhenheit, which is sufficiently ac- 
curate for most purposes. 

2. Reactance (z)=2afL, where f 
is the frequency and usually known, L 
the coefficient of self-induction. This co- 
efficient L we know to be found by ascer- 
taining the flux which a given current 
sets up. It is then the ratio between the 
flux N and the current i. 

Let us assume a single-phase line a-b, 
wires of a radius r, and separated by a dis- 
tance d. | 

Flux threading dz, per unit length of 
line, is set up by a magneto-motive force 
of 477 acting through a magnetic re- 


nctence 77, If dz is within the 
wire carrying the magnetizing cur- 
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rent, the magneto-motive force is 


a(S) i) with a magnetic re- 


luctance of L pag 
p dz 


We have then as an expression for the 
flux, integrating between proper limits 


» for copper is 1. 
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d is usually large compared with r, hence 
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Fic. 1.—S1nGLE-PuHasE LINE. 


= is closely approximated by - so that 


N d 1 


in centimetre-gramme-second units of in- 
ductance per em. of wire, or per mile for 
each wire in henrys, 


ie ( 80.5 + 740 log : J107 


If the line is three-phase, the coefficient of 
self-induction is given by 


L=2 v5 ( log ($)+ i) 


or per mile of the whole circuit in henrys, 
p= ( 139.26 + 1,280 log 3 10- 


This assumes the wires placed at the 


e 


Ọ t = 
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Fie. 2.— DISTRIBUTION OF CAPACITY. 


oe, 


corners of an equilateral triangle, in 
which case wire c has no effect on wires 
a and b, which combine geometrically to 
give the total inductance V 3 times as 
large as of one wire. 

3. Conductance (g) of the leakage cur- 
rent is ordinarily an extremely difficult 
value to ascertain. If the wires were in- 
sulated, insulation test for resistance 
would give a means for approximation. 
With bare wires and a pole line, the value 
of leakage current might be found by 
erecting a pole with insulators and wire 
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complete, subjecting the wires to an ex- 
tremely high potential, break the cross- 
arms and insert leads to a sensitive gal- 
vanometer. Then the approximate re- 
sistance from wire to wire could be thus 
obtained by the voltage-current method. 

4. Susceptance (b) due to capacity of 
the wires. b,=wc=2afc, where f is 
known frequency and c capacity. The 
latter we know is the ratio between the 
charge residing on the wire and the volt- 
age necessary to charge. 


fa 
r 


2i 


4’ 


First consider two wires of opposite 
potential a and b, one holding a charge 
of + Q and the other of — Q units, per 
unit length of line. 

Suppose we have a small unit charge q 
which we will move from the plane of 
zero potential to the surface of b. As- 
sume it to be at a point distant z from the 
axis of b. The field intensity at this point 
is given thus: 

Flux from b is 47 Q through an area of 
Zmz assuming a unit length of wire. 
Therefore, field intensity due to 6 is: 

47rQ _ 2Q 


Irr x 


Field intensity due to a is: 
fe Ai, R 
2? r (d—z) d—«x 


Resultant field intensity calling q of 
negative potential: 


ie 2 (TE) 
zQ, Q 
o g d—zr 


Multiply by dz and integrate between 


limits : and r, which means we have 


moved g from zero potential to b, and 
given it a potential of 


d d 
2 2 
2Qdz 2Qdz 
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or since r is small compared to d 


E = 2Q log 3 
Charge being Q. 
Capacity C = M a , 


2QloøgË 2log 


between one wire and the neutral point, 
or in microfarads per mile. 


0776 
O= -2 


2 log ~- 


If a three-phase line is used it can be 
shown by a similar discussion and has 
been proved by experiment, that capacities 
have a Y connection, as in Fig. 3, 


A ~ 


Fia 8.—THREE-PHAsE LINE. 


and C ee - between one wire and 
2 log F 


the neutral point. 

Two solutions are now open—the graph- 
ical or topographical method, and the 
differential method. 

The topographical method will be dis- 
cussed first. 

We will assume the electro-motive 


Fia. 4.—TOPOGRAPHICAL DIAGRAM. 


force at the receiving end to be 10,000 
volts and the current 100 amperes, with a 
lead of 90 degrees, and hence a power fac- 
tor of 0. Also assume the line con- 
stants per unit length r=1, z=4, 
g=? x 10, and b==20 x 10%, where 
r is effective resistance, z= effective 
reactance, g = effective conductance, and 
— 6 = effective susceptance. 

Now, in the adjacent diagram, suppose 
we consider O as the point of zero poten- 
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tial and zero current and let OJ repre- 
sent the current at the receiver end and 
OE the electro-motive force. The line OF 
will be perpendicular to OJ, since the 
power factor is zero and the electro-motive 
force is 90 degrees behind the current. 
Suppose the transmission line to be divid- 
ed into a number of elements; then, start- 
ing from the receiver end, we will work 
toward the generator, finding the electro- 
motive force and current at the generator 
end of each element. To do this, lay 
off EE, parallel to the current OJ so 
that the line ZZ, will represent the 
electro-motive force consumed by the re- 
sistance (r= 1), also lay off 2,4" per- 
pendicular to the current and equal to 
the electro-motive force consumed by the 
reactance of the line element (z = 4). 

Then OF will be the voltage at the 
generating end of the element. 

In order to obtain the current at the 
generating end we draw J/, parallel to 
the electro-motive force OH, this repre- 
sents the current consumed for conduct- 
ance (g=22z10) and JZ! perpendi- 
cular to OF represents current consumed 
for capacity (6, = 20210~). Then OJ 
will represent the current at the generat- 
ing end of the element. 

In this way the electro-motive force 
and current at the generating end of 
each successive element is found until 
we read the generating end of the line. 
This construction gives the circuit char- 
acteristic of broken lines due to using 
finite line elements. 

By the differential method these char- 
acteristics become smooth curves, as will 
be shown later. 

Having indicated the general solution 
of the problem by means of the graphical 
treatment, it now remains to deduce the 
particular equations for the electro-motive 
force or current of any alternating-cur- 
rent transmission line. We will have 
given either the electro-motive force and 
current of the receiving circuit with their 
phase difference, or the impedance of the 
receiving circuit with the generator volt- 
age given. In either case the equation will 
express the electro-motive force or cur- 
rent of any point of the line. 
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Assume any point at a distance z 
from the receiver end toward the gen- 
erator. The electro-motive force at this 
point is given by the complex expression, 
E, = e& +7 e’, and the current by 1, = 
opt 

Using the general terms for the line 
constants already found, for the differen- 
tial element of the line dz the leakage 
current is Eg drz, the capacity current 
— 7 Eb dzisdI = E (g —jb,) dz. 

In the same element the electro-motive 
force consumed by resistance is Irdz, 
that by reactance —j I zdz, and the 
total electro-motive force consumed in the 
line isg: 

d E =I (r—jz) dz. 


This gives the two fundamental differen- 
tial equations. 


dI i 
a7 = E(g—76,) (1) 
dE 
ar SL O 
Differentiate them and 

dI d E l 
ae ~ ae (g—7 b.) (3 
d'I d I ) 


di S dr FI) | 
Substituting (1) and (2) in (3) gives: 
d* 


Ja = E (g—jb) (rye) (4) 
d'I 
-ga = (gb) (jz) (5) 
the differential equations of E and I. 
The integration of these equations is 
found complete in article 115, page 167, 
of C. P. Steinmetz’s “Alternating-Current 
Phenomena.” Suffice it to say here that 
these differential equations are identical 
and, consequently, the functions of E and 
I differ only in their limiting conditions, 
and they are integrated by the general 


representing for one solution of a com- 
plex quantity a — 78 where 


B= q| 172 IV FBA +2) — (rh a) (1) 

The final integrals become: 
I= -7 Ae *? (cos Bz—j sin Bz) +Be™ *? (cos Bz +j sin ga) (x) 
B= by [Aet (o ge—jsnga)—Be™ * (o Be tjsin Bs) (9) 
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where A and B are constants of integra- 
tion. l l 

It is a point of particular interest that 
the values of current and electro-motive 
force seem to follow in a wave that is 


Fig. 5.—Wavege COMPONENTS. 


itself made up of two compound waves. 

One, with the factor e**” a generator 
wave, increases in amplitude as z iv- 
ereases; that is, it grows larger toward 
the generator. The other, with the factor 


g “7 is a reflected wave and decreases 


toward the generator. 
We may indicate the solution for any 


particular case by applying the limiting 


eonditions. ‘Thus at the point z = 4 the 
above equations become: 
Peas a— j B 
Pah +B (10) 
A—B 
E= 2s. 
Sgn, 


J, AXIS 


a 745 3-4-—>4——— 7-45 3-4 — 
Fic. 6.—WaveE COMPONENTS. 


and I at the receiver circuit with their 
phase relations: 

Y=4 +7 1," 

E’ = @ +] e! 

Substituting (11) in (10) we obtain : 


(11) 


raS } (a ù + Bi,)+(getb, e) ) vs 
2 B = (at,+ Bt')—(get+b, e`) l +44 (a ty — Bt,) —(ge,'—b, é;) 


a and B are given by (6) and (7); 
i, ù e e! by (11), hence all terms of 
(12) are known, and the constants A and 
B are determined. 

This gives a means of finding by (8) 
or (9) the current or potential at any 


point z of a long-distance transmission 
line. 
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From (8) or (9) we can observe that 
when Bz= 27 a complete wave length 
will then have been gone over, so that 


: 2r 
gives us z= 5 as a complete wave 


length. 

It means that in that distance the 
phase relation of either the outgoing or 
reflected wave has gone through a com- 
plete cycle and returned to its original 
position. That is, that the vector has 
swept around the circle and returned. 

This deduces and calls attention to all 
equations necessary for the solution, and 


n , 
E.M.F. scale 1= 10000, Voits 
Current scale 1= 100 Amp. 


Volts and Amo. 
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2.495 — 7 2.636 
A= 1.25 — 7J 1.32 


2 B= (a 1, — b e’) +j (—Bi — ge’) = 
— 1,505 — 7 3.036 
B = —.715— j 1.52 


Substituting in (8) and (9) the gen- 
eral equations. 


I = j e * * (52.5cos Ba + 34.8 sin £ z) 


+e °” (47.5 cos B X +34.8sin £ z) l 


Curves 1. & 2. 


—— > Distance 


1 Wava length 
CURVES 1 AND 2. 


we will now apply it to a line of the same 
constants as was treated earlier by the 
graphical method. 

Data: 

E= j eè = 10,000 volts. 

I, = 1, = 100 amperes. 

Power factor = , 

r = 1 ohm per mile. 

a =? rf L = 4 ohms per mile. 

g =? z 10™ ohms per mile. 

b. = 2 m fC =20z10* ohms per mile. 


me 


(a t — Bi) + (ge'—b_ 6) t 
as) 


a= 


\ 
rm 


_ Rr ; 
Ty = -p = 221.5 miles, wave length.. 


OB 
2A = (a i + b, e) +4 (ye — B i)= 


T7 j e “F (34.8 cos Bz — 52.5 sin Bz) 


—e * * (34.8 cos Bx —47.5 sin Bz) 


B= | a * (7,153.4 cos Bx + 5,534.5 


sin 8z) — |F (7,153.4 cos B2+ 
4,465.5 sin Bz) ' 


+3} e “7 (5,534.5 cos Bx — 7,153.4 


sin Bz) + e 7 (4,465.5 cos Bz 
—7,153.4 sin Bx) 


1/24 VF + be) (FH) +(gr—b,2)| = 4952107. 


aranan a nn L Ia 
1/24 (P +b2) (+24) —(gr—b, z) = 28.367107 


These are the general equations reduced 
by the particular constants to suit our 
given line. All there remains to do is to 
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substitute different values of z and obtain 
the values of the components of both out- 
going and reflected waves, which, com- 
pounded, give the resultant value both as 
to intensity and phase. 
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tive force and current, also their phase 
relations for each eighth of a wave length, 
we can construct a number of curves. 
There are five of these curves. The 
first two showing the increase of electro- 


© Curves 3. & 4, 
15 F 
16 © 
1 = 20000 Volts Ə 
a Ý = 100 Amp, 
9 gS 
14 à 1 
© m 
14 a : 
Ohi ent %2 
ov" 10 
ot © 10 
5 
4 
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CURVES 3 AND 4. 
At receiver end z = bs ie 
I= (52.5 + 47 5) + 7o (34.8 — 34.8) = 100 . 
E= (7,153.4 — 7,153.4) + j (5,534.5 + 4,465.5) = 7 10,000 
3 90¢ 
5 80 
704 
so`! 
o Curve 5. 
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2 Wave Lengths 


CURVE 5. 


In a similar manner to the point z = O 
all succeeding points may have similar 
parallelograms drawn out which will show 
the position at each successive point of 
the generator and reflected wave, as well 
as the resultant or actual value of cur- 
rent or electro-motive force at that point. 

CURVES. 
Having obtained values of electro-mo- 


motive force and current, respectively, 
from the receiver to the generator. In the 
construction of these curves, distances 
were taken as abscissas and values of 
electro-motive force and current as ordi- 
nates. The third and fourth curves show 
the values of electro-motive force and 
current, as well as their phase relations. 
The distance of each point from the axis 
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represents, by its direction, the phase, and, 
by its length, the intensity. This gives a 
kind of a screw-shaped curve of which the 
distance along the axis of the screw rep- 
resents the distance along the transmis- 
sion line. 

The last curve represents the phase re- 
lation of electro-motive force and current 
at different points of the transmission 
line. In this construction distances are 
used as abscissas and phase relations as 
ordinates. The difference of phase toward 


E.M.F. 


CURRENT 
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which the electro-motive force and cur- 
rent tend at infinity can be found by the 
formula: 


— ab +Bg  — 42.28 0732 
ag+B8b, 577.1 = —4° ILI’ 


MODEL OF TRANSMISSION LINE. 


The model represents six distinct waves 
of the transmission line—the incoming 
electro-motive force and current waves, 
the reflected electro-motive force and cur- 
rent waves, the resultant electro-motive- 
force wave, caused by the combination of 
the incoming electro-motive-force wave 
and the reflected electro-motive-force 
wave, and the resultant current wave, 
caused by the incoming current wave and 
the reflected current wave. The model 
was constructed in the following manner: 

A cylinder of wood about four feet long 
by three inches in diameter was used as a 
shaft. The length of the shaft represents 
one wave length, and is divided into eight 
parts. At each of these divisions a cop- 
per band was fastened so as to give a 
means for fastening the parallelograms 
which represent the electro-motive forces 
and currents, both with respect to inten- 
sity and phase relation. These parallelo- 
grams were first drawn to scale, the values 
used having been obtained by the differen- 
tial method. By means of these drawings 
the values of the electzo-motive forces, 
current and their phase relation could 
readily be seen. These parallelograms 
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were then constructed of copper wire and 
fastened to the shaft as shown in the 
figure. 

The centre of the shaft is taken as the 
point of zero potential and zero current, 
A represents the reflected electro-motive 
force, C the incoming electro-motive force, 
B the resultant electro-motive force, D the 
reflected current, F the incoming current 
and E the resultant current. 

The lengths of these lines represent in- 
tensity and their position the phase rela- 
tions. The wires A, B, C, etc., were en- 
tered into the shaft a short distance and 
then soldered to the copper ring. The cor- 
responding points of the parallelograms 
on adjacent rings were joined by large 
pieces of copper wire and these represent 
the required waves. 

By reference to the accompanying 
curves it can be seen that even in a line 
of one wave (220 miles) our values have 
mn up enormously, more than doubled, 
hence we have before us a picture of the 
diffculty attending long-distance trans- 
mission. One wave length is bad, seem- 
ingly practically impossible. Tf we had 
carried the solution to two lengths (440 
miles) our difficulties would have piled 
up rapidly, requiring a voltage of over 
80,000 volts to give 10,000 volts at the 
receiver end of the line. l 

That is the condition confronting the 
engineer to-day when he tackles a long- 
distance pole line. The field of improve- 
ment is open to all, the need great. Let 
us hope the engineers of the new century 
will master the problem so that before 
the present young generation has passed 
away we may see the streets and residences 
of our great metropolis lighted from the 
terrific energy which so inspires with awe 


the beholder of that wonder of nature,- 


the cataract of Niagara, 440 miles distant. 


The vessels which are now being built 
by the Eastern Shipbuilding Company, in 
New London, Ct., for the Great Northern 


Steamship Company, are to have complete 
steam and electric laundry plants. These 
are said to be the first merchant vessels 
ever equipped with a plant of this kind 
for use in general service. These laundry 
plants are being manufactured by the Em- 
pire Laundry and Machinery Company, 
of Boston. Each ship is provided with 
two large metallic cast-iron and brass 
washing machines, extractors, manglers, 
starch kettles, Tyler washers, electric 
irons, special tanks, washtray sets and 
other machinery. 


Dr. Henrv Le Favour has been elected 
president of the newly organized Sim- 
mons College for Women at Boston. Dr. 


Le Favour is at present professor of phys- 
ics at Williams College. 
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British Westinghouse Electric and 
Manufacturing Company, Ltd. 


A number of interesting facts regard- 
ing the works of the British Westinghouse 
Electric and Manufacturing Company, 
Limited, which are being built at Traf- 
ford Park, Manchester, England, are con- 
tained in the remarks by Mr. George West- 
inghouse at the annual meeting of the 
shareholders of that company. This com- 
pany has been formed to carry on the 
manufacture of electrical apparatus to 
supply the British market. All the Brit- 
ish business possessed by the American 
Westinghouse Company has been turned 
over to this concern. 

Provision has been made for manu- 
facturing engines to utilize gas besides the 
manufacturing of electrical machinery. 
It would seem at the present time as 
though the manufacture of gas engines 
was to become a more and more important 
industry, as this method of producing 
power from coal is believed in some quar- 
ters to be more economical than to pro- 
duce this power by means of the steam 
engine. 

The capital stock of the company con- 
sists of £1,000,000 six per cent preferred 
stock and £750,000 ordinary stock. Al- 
ready considerable profits have heen 
earned by this company, although the ap- 
paratus sold had to be manufactured at 
the American works and a certain amount 
of profit allowed to that company. The 
net result in profits for the past year has 
been £49,533. This result was reached 
after liberal deductions had been made 
from the gross profits for the stock on 
hand, laboratory tools, fittings, etc., and 
the expenditures for advertising in its 
different branches. For the six per cent 
dividend on the preferred shares already 
paid up £30,625 is necessary, which 
leaves a surplus to carry forward of £18,- 
988. 

The orders on hand in July, 1899, 
amounted to £279,000, while those in 
July, 1901, amounted to £738,000, which 
shows a most gratifying increase in busi- 
ness, although it has been necessary to 
carry it on under conditions which were 
most disadvantageous. A number of con- 
tracts are on hand at present, among 
which is the very important one of elec- 
trifying the Mersey railway. 

The Traction and Power Securities 
Company, Limited, which has a nominal 
capital of £1,000,000, has been formed 
to take the securities of companies which 
wish to pay for contracts in that manner 
instead of turning over the cash. This 


was the case in the contract for the elec- 
trification of the Mersey railway. a 


The company spent up to J uly 31, 1901, 


REVIEW 


Vol. 39—No. 26 


£433,126 upon its work. In this amount 
the expense for the land is not included. 
The land is rented at three and one-half 
per cent on a price which has been agreed 
upon and can be purchased at any time 
within a period of fifteen years. The 
manufacturing operations at Manchester 
are expected to begin in the early part of 
1902. The buildings are so built that 
two sides are permanent, while the other 
two are such that they may be termed tem- 
porary. They are built in this way so 
that they can be extended at any time in 
case additional space should be required. 

Electric cranes are to be used for all 
purposes wherever possible and the fac- 
tories are to be equipped with the most 
modern- electrically operated machine 
tools. 

A number of houses for the workmen 
are being built by the Trafford Park 
Dwellings Company, Limited, which is an 
independent company. From 2,500 to 
3.000 workmen’s dwellings are to be erect- 
ed. For the foremen some more elaborate 
dwellings are to be built. 

The machine tools required by the com- 
pany are being looked after by the com- 
pany’s works manager, Mr. H. S. Loud, 
who has, together with several competent 
assistants, prepared the plans and is at 
the present time in Pittsburgh engaged 
with a large number of mechanics in the 
preparation of special machinery. 

At the present time there are Westing- 
house comnanies in France, Germany and 
Russia. Tn this wav each companv has 
a senarate field of its own and is able to 
exchange information of value and secure 
a patents wherever they may be 

ound. 
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Northwestern Electrical Association. 
The tenth annual convention of the 
Northwestern Electrical Association will 
open in Milwaukee, Wis.. on Wednesday 
morning. Januarv 15, 1902. A number 
of reports and papers on subjects of espe- 
cial interest to central station men will 
be read and discussed. For this meeting 
an attractive entertainment programme is 
being arranged and a pleasant and profit- 
able time is assured to all those in at- 
tendance. All who are interested in elec- 
trical matters are cordially invited by the 
association to attend the convention. 
e 
Throughout New England and in other 
parts of the country many districts are 
too sparsely populated to permit of the 
introduction of the steam roads, but in 
which the electric roads can operate at a 
profit. Such districts should not be slow 
in realizing the advantages to be gained 
by the introduction of electric railways 
and should do all in their power to facili- 
tate their construction in the way of grant- 
ing franchises and rights of way. In near- 
ly every case they have contributed much 
to the comfort and advancement of the 
community. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XIX. 


BY A. E. DOBBS. 


(Part II) 

This brings us to one of the most com- 
mon of all the systems of transposition in 
use, devised by the American Bell Com- 
pany on the New York and Chicago cir- 
cuits (Fig. 84) and still in use through 
the central states. It is a system that is 
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well balanced every mile of the way 
(5,200 feet, according to the blue print), 
and is so simple that any lineman of ordi- 
nary intelligence and experience can fol- 
low it. It may be well to state that the 
svstem was once patented, but whether 
the patent has expired or whether it is 
not considered binding, independent com- 
panies seem to use it with impunity, so 


that the writer has no hesitation in giv- 


ing it in this connection. 
The reason that the half-mile trans- 
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As the two end circuits are separated 
by a distance of 7.5 feet, and the three 
intervening circuits act as a screen against 
inductive effects, these two are therefore 
transposed at the same place, the in- 
ductive effects being swallowed up by the 
other lines. As a second arm is added, 
the circuits are so arranged as to counter- 
balance those immediately above them so 
that the balance is preserved. If a third 
arm is added it follows the plan of the 
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first arm, while a fourth will follow the 
second arm transposition, and so on down. 
This company sometimes uses another 
and more complicated plan in special cases. 

For the sake of showing the possibilities 
of such a scheme the author gives a plan, 
shown in Fig. 85, which is irregular 
enough to suit the traditional “Phila- 
delphia lawyer,” but in certain situations 
may possess distinct advantages of its own 
and can be used in connection with either 
of the arms shown in Fig. 84, where it 
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Now as to the neutral or balancing 
points of these circuits: 

Beginning with Nos. 1 and 2 and count- 
ing from the left we find at the first trans- 
position point of No. 1, which is one and 
one-quarter miles from the office, 

3 sections in unison, 
2 sections in opposition. 

There is therefore no balance in this 
section, but by following No. 1 to the 
next transposition we find, 


A B C B A 


Fia. 84.—TRAN&POSITION PLAN USED ON THE NEW YorRK-CHICAGO LINE AND ELSEWBERE. 


2 sections in unison, 

3 sections in opposition, 
making a total of 

5 sections in unison, 

5 sections in opposition, 
at a distance of two and one-half miles 
from the office at the point N. One mile 
further, or three and one-half miles 
from the office, we find another spot at 
which these two circuits balance each 
other. At three and three-quarters miles 
both are transposed but they do not strike 
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Fia. 85.—IRREGULAR TRANSPORITION—THE LETTER N PLACED BETWEEN Two CIRCUITS SHOWS THE PoINTs oF BALANCE. 


positions are placed in circuits 2 and 4 
probably arises from the fact that all 
these circuits are not often built at one 
time. Probably one circuit, the “pole- 
pin” or third circuit, is the first one 
strung out. This is transposed every mile 
on the A pole. Should a second be run 
out, it follows the B transposition points. 
A third circuit transposes on A and C, 
while a fourth and fifth are transposed 
every mile, “breaking joints,” to use a 
bricklayer’s term, on C. 


may be desirable to break up inductive 
effects more thoroughly. The plan given 
is carried out for eight miles to illus- 
trate it more clearly. 

First, Nos. 1 and 5 are transposed 
every fifth section, or one and one-quar- 
ter miles. 

No. 2 is transposed ever third section, 
or three-quarters of a mile. 

No. 3 crosses every mile, while No. 4 
is an irregular circuit, crossing first every 
three-quarters and then one-half mile. 


another balance until the sixth mile is 
reached, while in the succeeding mile 
they balance again, after which they do 
not even up for three and one-half miles, 
or ten and one-half miles from the office. 

As against No. 3 circuit it is not neces- 
sary that there should be such frequent 
balances, due to the distance between the 
two circuits and the screening effects of 
No. 2, so that the balance comes every 


five miles. No. 5 also balances against 


No. 3 in the same way. In regard to 
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No. 4 we can not make that a three-sec- 
tion transposition, owing to the fact that 
it would never balance against No. 2, no 
matter how arranged, therefore we break 
it up by transposing first at the third sec- 
tion and then at the second, or the order 
can be reversed if desired. In this way 
it balances against No. 5 every two and 
one-half miles; against No. 3 at two, 
three, four, five, seven and eight miles; 
against No. 2 it is less regular, the bal- 


ees I mite. o 2m 


ELECTRICAL REVIEW 


trouble, as it would disturb their relation 
to each other. There is one exception to 
this, however, in the making of two 
transpositions in the regular distance in- 
stead of one. Let us suppose, for exam- 
ple, that in Fig. 84 it was thought de- 
sirable in passing through a town to divide 
circuits No. 1 and No. 5 at every quarter 
of a mile instead of every mile, as shown. 
If this should be carried out for one mile 
we would have three extra transpositions 
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switch in the station. In connecting to 
the inside wires the lineman cross-con- 
nected his circuit in such a manner that 
there was a transposition at this loop. 
It took two inspectors three days to find 
out what was the matter with that line, 
for the line, when tested, was perfectly 
quiet both sides of the station. 

Attempts have sometimes been made to 
reduce cross-talk on grounded lines by 
transposing them from one end of the arm 
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Fie. 858.—TueE SAME TRANSPOSITION APPLIED TO Two Sıx-PiN ARMS—THEY ARE NUMBERED THE SAME AS AN UNCUMPLETED TEN-PIN ARM. 


ances being at four and one-half and 
seven and one-half miles. 

This system, however, will never be 
popular except in special cases for the 
reason that the whole route would have 
to be plotted out in advance of construc- 
tion and some extra transpositions cut in 
in order to balance the lines at the ends. 


GENERAL REMARKS. 


Sometimes, for some special reason— 
as, for example, the proximity of a trolley 
road or electric light circuit—it may be- 
come necessary to break up these trans- 
positions into shorter lengths than those 
regularly shown. That being the case, 
the transposition can be divided into 
halves or quarters just as well as not, 
provided that all the other circuits are 
divided in like ratio into halves or quar- 
ters, but to divide one of the circuits 
without dividing the rest would make 


which would unbalance the line; if, how- 
ever, we should carry this out for two 
miles, we would then have six extra trans- 
positions instead of three, which would 
then leave the wires in the same relative 
position as before. 

When changes of transposition are con- 
fined to one or two lines, make the number 
of the extra transpositions divisible by 
two. Keep the transpositions as nearly 
as possible at equal distances apart. 

Do not make transpositions except at 
the places indicated. Sometimes young 
linemen get it into their heads that as 
transpositions are a good thing you can 
not have too many of them, and will, 
therefore, make them at undesirable 
places. On one occasion that came un- 
der the writer’s observation there was a 
telephone station cut in on a line between 
two transposition poles. For convenience 
in testing both lines were looped into a 


to the other, from the middle to the out- 
side, etc., but such plans are of doubtful 
benefit and do not repay the trouble had 
in keeping a record of the wires, to say 
nothing of the fact that the inspectors 
can never tell where to find them except 
by testing. In regard to the plan in Fig. 
85, it might be added that previous to 
bringing these wires into a terminal sta- 
tion the plans of transposition should be 
so altered as to retain a balance from the 
last balancing point, either by transpos- 
ing every half mile or otherwise. Sup- 
pose two of these lines should balance 
against each other every five miles and 
the terminal station should be placed at, 
say, eighteen miles, which is not a multi- 
ple of five. This would, unless changes 
were made, create a length of three miles 
on the end that would not be balanced 
against the rest and changes should be 
made accordingly. 
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Electrical 
Patents 


The General Electric Company has pur- 
chased a patent just issued to Messrs. 
Wallace S. Clark and George H. Rupley, 
residents of Schenectady, N. Y., on an in- 
sulated electric conductor and the process 
or method of making the same. The ob- 
ject of the invention is to manufacture a 
conductor covered with a dense coherent 
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character does not permit an effective ap- 
plication of the amorphous cellulose com- 
pound to the conductor and leaves the 
coating in a peor condition to withstand 
service. A rapid drying tends to crack 
the coating, leaving it valueless as an in- 
sulating medium, particularly where ex- 
posed to water or damp air, and leaves it 
brittle and liable to crack and chip off 
under flexure of the conductor. The ad- 
dition of the amy! acetate adds toughness 
to the coating and gives it an elasticity 


INSULATED ELECTRICAL CoNDUCTOR. 


and elastic insulating material which 
may be applied so as to envelop the con- 
ductor when desired in a thin skin or vol- 
ume. As a result, the manufacture is 
greatly cheapened and the insulating 
properties are enhanced, while the space 
occupied by the insulation is reduced. In 
carrying out the invention there is placed 
upon the conductor a uniform coating 
containing a compound of an amorphous 
or structureless cellulose and its drying is 
retarded after being applied to the con- 
duetor, thereby ensuring a uniform thick- 
ness of the film or coating and intimate 
and uniform adhesion between the coating 
and the surface of the conductor; also, a 
toughening of the covering and absence 


‘of cracks due to uneven shrinkage. There 


is employed a soluble compound of cellu- 
lose, to which is added a vehicle, which 
will combine with the solvent, of slow- 
drying or evaporating qualities relatively 
to the solvent and the ingredients are 
mixed in such proportions as to form a 
compound fluid at the working tempera- 
ture and lead the conductor into contact 
with the compound, whereby the latter is 
covered with a thin film, and as it is lead 
away from the bath or coating apparatus 
the coating is evenly distributed around 
the conductor and the latter then lead 
through a drying apparatus and wound 
upon a reel. The best results have been 
obtained thus far by employing a solution 
of pyroxylin in methyl alcohol, to which 
sufficient amyl acetate has been added to 
retard the drying. If the alcohol alone 
be employed as a solvent its highly volatile 


which prevents cracks in drying and 
permits it to withstand bending of the 
conductor. The invention, however, is 
not limited to the application of a solu- 
tion of pyroxylin, but includes also other 
amorphous compounds of cellulose known 
to the arts, or pure structureless cellu- 
lose derived from cotton or other vege- 
table fibre, the essential feature of the in- 
vention being the application of a solution 
of an amorphous cellulose compound in 
such a way as to render the compound 
non-brittle when dry. The invention may 
be carried out by the employment of a 
variety of apparatus; but the form found 
to be effective in practice comprises a bath 
of coating material in which revolves a 
grooved wheel to pick up the insulating 
material, the top of the groove projecting 
above the bath and devices for leading the 
conductor tangentially to the groove. By 
this organization good distribution of the 
coating material on the conductor is effect- 
ed. The conductor is led to the grooved 
wheel from the supply-reel, and after be- 
ing coated is carried through a drying- 
box or chamber, and then passes through 
a testing-bath for locating any defective 
spots in the insulation, after which it is 
wound upon a receiving-reel ready for 
shipment. 

A form of insulating material was pat- 
ented recently by Mr. Charles W. Jeffer- 
son, of Schenectady, N. Y., who disposed 
of his entire interest to the Mica Insu- 
lator Company, of New Jersey. In the 
present case, the invention relates to com- 
posite insulating material, and the aim 
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is to provide a flexible and non-brittle body 
which will resist a very high electrical 
voltage, and withstand a very great degree 
of heat. Electrical insulators have been 
made in the shape of plates or sheets and 
of some comminuted or pulverized non- 
combustible insulating material mixed 
with a hardening cement. One of the dis- 
advantages of this kind of insulator is that 
it is not pliable and that it is brittle and 
also that it has not the required efficiency 
as to insulation and durability, and the 
plates or sheets so made being brittle and 
non-pliable are more apt to chip and break 
when being manipulated or cut into 
smaller pieces for insulation. In order to 
remedy these defects and to give the sheet 
more durability and flexibility, sheets of 
fabric have sometimes been introduced 
into the combined insulating sheet or 
plate; but the disadvantage of the use of 
such fabric is that it is readily carbonized, 
and as soon as this happens the efficiency 
of the insulator is impaired. Sheets of 
insulating material have also been made 
from layers of scales of mica cemented 
by a varnish and then the sheet so formed 
dried by steam and then subjected to in- 
tense pressure, so that the varnish between 


New Form oF INSULATING MATERIAL. 


the mica scales and between the layers 
will be expelled, leaving only sufficient 
of the varnish to cause the mica scales to 
adhere together. The plate or sheet so 
formed is then subjected to intense press- 
ure, so that the different layers of mica 
scales are formed into a compact sheet in 
hard state. A sheet of insulation con- 
structed as above described makes a very 
good insulator; but as the sheet itself is 
virtually composed of a solid mass of 
mica it is somewhat brittle and not as 
pliable as is sometimes desired. Also 
with such a construction of insulating 
sheet it is liable to crack, especially when 
cut into smaller pieces or trimmed. By 
this invention a very simple, inexpensive, 
pliable, non-brittie and highly efficient 
‘insulating material can be constructed. 
The method preferably used in the manu- 
facture of the improved insulating ma- 
terial is as follows: A layer of insulating 
material in a fluid or semi-fluid state is 
first applied to a’ base-plate, said plate 
having previously been coated with soap- 
stone or some similar material, so that 
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after said layer has become hardened, or 
partly so, it may be readily scaled from the 
plate. The material which is generally used 
is an oxidized oil, and preferably oxidized 
linseed oil, as such oxidized oil forms in 
itself a very good insulator and is quite 
pliable when oxidized or dried. In order 
to produce the best results, linseed oil 
is taken, which has first been oxidized, 
and it is then dissolved with benzine or 
some similar solvent. To this dissolved 
oxidized oil is added a very small propor- 
tion of some gum, as copal gum. This 
gives the oil a little more of an adhesive 
quality and a little more body. After the 
liquid above described is applied in a 
layer to the base-plate, as above stated, 
a layer of mica scales is laid on the layer 
of said liquid, preferably overlapping 
each other, then another layer of the liquid 
is applied over the layer of mica scales, 
and this process is continued until the 
sheet is of the desired thickness, said sheet 
being made of alternate layers of the in- 
sulating liquid or semi-liquid and of mica 
scales. When the sheet is of the desired 
thickness, the plate is then heated, pref- 
erably by steam from a pipe. The highly 
volatile quality of the benzine or other 
solvent will have caused it to evaporate to 
some extent even before the plate is 
heated, thus turning the oil or other liquid 
into a gum, uniting the different mica 
scales and layers of the same. The heat 
from the plate will cause still more evap- 
oration of the solvent and tend to dry the 
oxidized oil. During said evaporation 
and drying, while the sheet is still upon 
the plate, a light pressure is applied to 
the sheet by means of a roller or other 
device, such pressure being sufficient to 
smooth and level the layers of oxidized oil 
and mica scales and to expel the gas from 
the sheet; but such pressure must not be 
sufficient to squeeze out the oil or other 
binding compound, as such oil, which is 
now transformed into a gum, is to consti- 
tute the main portion of the insulating 
sheet. The sheet is then put in an oven 
for a short time and dried. It is then 
taken out of the oven and coated by dip- 
ping or otherwise in the dissolved oxidized 
oil or other liquid, thus forming a coating 
or cover to the sheet, and then hung up in 
the oven—say, with a temperature of about 
100 degrees Fahrenheit—for about two 
hours, with a heat gradually increasing 
to about 400 degrees Fahrenheit. The 
temperature of the oven is then gradually 
reduced for about two hours to about the 
degree of heat that the plate first became 
subjected to, which might be in the 
neighborhood of 100 degrees Fahrenheit. 
The oxidized sheet is now complete, and it 
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is of a very pliable character, with the 
oxidized and baked oil forming the main 
part or body of the sheet filling in all the 
spaces between the mica scales and between 
the layers of the same, and uniting said 
scales and layers so that the completed 
sheet is formed in one solid mass. The 
insulating sheet made by the improved 
method has been found to be the most 
efficient as an insulator, and it will with- 
stand a very high degree of heat and also 
a very high electrical voltage, higher than 
that of any compound insulating ma- 
terials so far known. By practical ex- 
perience it has been found that the in- 
sulators made in accordance with this in- 
vention will resist at least 1,500 volts to 
one-thousandth of an inch in thickness 
of said insulators. 

Two Germans, Herren Josef Franz 
Bachmann and Adolf Vogt, of Vienna, 
Austria-Hungary, have been working for 


A Novel RESISTANCE. 


some time on a novel form of resistance 
which is composed of a mixture of re- 
fractory non-conductive material, such as 
an artificial stone compound, with a con- 
ductive material, such as carbon. They 
are now making use of this idea, as is 
evidenced by the patent just issued to 
them, and assigned to the Electric Re- 
sistance and Heating Company, Limited, 
of London, England. The invention has 
for its object a resistance of annular or 
ring form of substantially uniform cross- 
sectional] area of regular or irregular form 
in cross-section, the conductivity of which 
decreases in a circular direction from 
maximum to minimum, in combination 
with an electric contact arranged to trail 
over the face of the resistance. The in- 
vention has for its further object the 
provision of means for cutting the resist- 
ance out of the circuit and the provision 
of means for short-circuiting the resist- 
ance. The resistance is composed of a 
mixture of a non-conductive artificial 
stone compound with a conductor of elec- 
tricity, such as carbon, and is prepared 
by mixing the conductive and non-con- 
ductive constituents together with water 
or other suitable liquid to adapt the com- 
position for moulding or casting, the pro- 
portion of conductive material of the suc- 
cessive sections being decreased according 
to the desired proportional successively 
increasing resistance, the part O being 
that of least resistance. The moulded 
resistance is then dried and heated to a 
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high temperature either while embedded 
in carbon or in the presence of a reducing 
gas. With an annular resistance, such as 
described, there is employed a revoluble 
electrical contact arm, and it is obvious 
by connecting the part O of least resist- 
ance and the contact arm, either through 
its pivot or otherwise, with the circuit- 
terminals and rotating said arm over 
the resistance, the resistance to the pas- 
sage of the current can be increased from 
minimum to maximum, and vice versa, at 
will. If in the use of the resistance it is 
desirable or necessary that means should 
be provided for cutting it out of ihe cir- 


‘cuit, there is interposed between the parts 


of minimum and maximum conductivity 
an insulation, which may be of any desired 
character—as a segment of marble, slate 
or the like—and for the purpose of pre- 
venting sparking and injury to the slid- 
ing contact surfaces on the opening of the 
circuit by the moving of the contact urm 
on to the insulation, a metallic resilient 
contact is provided, secured to the part of 
maximum resistance to electrically con- 
nect the arm with the resistance. 

Mr. C. S. Kaufmann also patented an 
insulator for storage battery plates. The 
object of the invention is to construct an 
insulator for use in maintaining the sep- 


INSULATOR FOR STORAGE BATTERY PLATES. 


aration of the plates of an accumulator or 
storage battery which can be easily man- 
ipulated and will be found efficient under 
all circumstances and not liable to ride the 
plate or become easily displaced in the 
handling and use of the plates and battery ; 
and the invention consists in the features 
of construction and combination of parts 
hereinafter described. The insulator is 
made of vulcanized rubber, gutta-percha 
or other suitable insulating material and 
is formed with an engaging head or neck 
and two legs or members, joined or united 
to the head or neck. The head or neck is 
formed of a top or cross piece and side 
pieces, inwardly converging and termi- 
nating in a shoulder at the juncture with 
each leg or member, and each shoulder has 
a slight outward flare. The legs or mem- 
bers extend from the shoulders, so as to 
stand parallel, or approximately so, one 
with the other when the insulator is de- 
tached. The legs or side members, with 
the sides of the neck of the insulator, as a 
whole, approach most closely one to the 
other at the shoulders so that the forma- 
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tion of the neck is such as to leave an 
opening of a keystone shape. The distance 
between the legs at the mouth of the open- 
ing is slightly less than the thickness of 
a battery plate or of the frame for the 
plate, so that when the insulators are 
slipped on over the heads or support of a 
plate the contact at the shoulders causes 
the legs or side members of the insulators 
to be thrown outward. The insulators are 
to be used in a battery by slipping one or 
more of them over each plate, so as to have 
a leg or side member of insulator on each 
side of the plate. The initial or first plate 
has slipped thereonto two insulators, one 
at or near each side edge of the plate, the 
second plate has one insulator slipped 
thereonto, at or near the centre of the 
plate, and the third plate has two insula- 
tors thereon, as in the first plate, giving an 
alternating of two and one insulators for 
each two adjoining plates, which ar- 
rangement can be continued for any num- 
ber of plates. This alternating arrange- 
ment of two and one insulators for ad- 
jacent plates gives a bearing for each plate 
at three different points, one a: or near 
each side edge and one at or near the cen- 
tre, by which the parallelism of the plates 
is maintained and the plates are held apart 
uniformly. When an insulator is slipped 
onto a plate its legs or members are spread 
or thrown apart at the bottom or lower 
end, and when the next plate is brought 
against the preceding one th- leg or legs 
of the insulator or insulators on the pre 
ceding plate will he forced and pressed 
tightly against the plate, and such forcing 
and pressing of the leg of each insulator 
inward will cause the shoulder or point of 
contact to be firmly compressed against the 
head or neck of the plate, thus preventing 
any slipping of the plates or of the insu- 
lators, producing and maintaining a sep- 
aration and insulation of the plates in a 
manner and by means which will be thor- 
oughly effective. 

Mr. John O. Heinze, Jr., of Revere, 
Mass., has patented a novel interrupter 
for use in connection with induction coils 
or transformers, the main object being to 
vary the strength of the current. Within 
a jar of any suitable material is contained 
a solution of acid and water. Closing the 
top of the jar is a cover, to which is se- 
cured by screws a lead cylinder provided 
with suitable openings which provide a free 
circulation of the solution. Located with- 
in the lead cylinder and supported therein 
near its top is a glass tube having a cir- 
cular flange, which rests in the upper por- 
tion of the lead cylinder on the shoulder. 
Located centrally within this glass tube 
is a platinum wire which extends upward- 
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ly through an opening in the cover, and 
at its upper end is pivotally connected to 
a link, which, in turn, is pivotally con- 
nected to a crank-pin on a metallic seg- 
ment secured on a portion of the circum- 
ference of a drum of insulating material. 
This drum in turn is secured fast to a 
shaft, mounted in a support secured to 
the cover, and secured fast to the shaft 
at the opposite end is a driving pulley. 
Freely mounted in the shaft is an arm, 
having a handle and adapted to carry the 
brush-holder carrying a brush suitably 
insulated from the arm. In use, the in- 
terrupter is connected with the primary 
circuit of the coil. The lead cylinder 
forms one part of an electric circuit and 
the platinum wire forms the other part. 
The electric current passes to the lead 
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LIQUID INTERRUPTER. 


evlinder through the liquid to the plati- 
num wire and to the primary of the coil, 
returning thence to the main line. As the 
wire moves through the glass tube into 
the liquid and out again it makes and 
breaks the electric circuit. The size of 
the platinum wire and the length of its 
insertion into the liquid and the resistance 
of the solution and the surface of the lead 
cylinder determine the amount of current 
which may pass through the interrupter. 
The platinum wire is connected to the 
crank-disec and crank-pin, which in its 
revolution upon the shaft moves the plati- 
num wire vertically up and down, and by 
the great number of oscillations of this 
platinum wire the current becomes steady 
or uniform—that is, practically continu- 
ous in its effect. Attached to the shaft 
is a drum of insulating material having 
upon its circumference a metallic segment 
and mounted free on the same shaft 
upon which this drum and segment rotate 
is an arm which may be moved by hand 
upon the same axis and carries a brush 
which is insulated from this arm. One 
end of the electric circuit is connected to 
this brush. The action of this brush is 
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that as the segment rotates it comes in 
contact with the brush and so completes 
the electric circuit through the platinum 
wire. As the brush is moved around the 
circumference by hand it comes in con- 
tact with the segment when the platinum 
wire projects variable lengths out of the 
glass tube, and by this action the cur- 
rent is changed in intensity—that is, when 
the platinum wire is farthest in the solu- 
tion the current is the strongest and as it 
recedes it becomes weaker, so that by the 
movement of this handle and brush the 
amount of current thus sent through the 
primary is varied. The action of this in- 
terrupter is that the induced currents by 
the movement of the brush become 
stronger or weaker, and so in the manipu- 
lation of the X-ray tubes in which the in- 
terrupter can play a part the current can 
be made stronger or weaker, according 
to the amount of light desired from the 
tube. With the machine in its normal 
position, as shown in the accompanying 
illustration, with the belt running, the 
current is in its weakest condition, and 
as the brush-holder is moved to the left 
the current becomes stronger because the 
brush makes contact with the segment in 
the position when the platinum wire is 
inserted into the liquid to a greater or 
less degree beyond the tube. A number 
of these platinum wires, with the cooperat- 
ing elements, can be arranged in the same 
jar, so that a greater number of interrup- 
tions can be produced without any more 
speed than that of a single one. With 
two platinum wires connected to the same 
shaft and so arranged that one is out of 
the solution and the other is in, with the 
same number of revolutions of the shaft, 
the double arrangement would give twice 
as many interruptions as a single one. 


C 


In the southern part of Tllinois an 
electric road which possesses several 
points of interest is being built in the 
coal regione. This road is designed 
both for freight and passenger traffic. 
It is known as the Belt Electric Railway, 
and is located in Williamson County. It 
is built with a standard gauge and a sub- 
stantial road-bed. Sixty-pound rails are 
to be used in its construction. Part of the 
railway has been in operation for three 
months and has done a good business in 
carrying miners to and from the mines. 
The company plans to put on freight cars 
eventually, but has only passenger equip- 
ment at present. This road forms a loop 
line from Johnson City via Spillertown, 
Marion, Carterville and Herin and thence 
back to Johnson City. 
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THE CRAWFORD-VOELKER INCANDES- 
CENT ELECTRIC LAMP.* 


BY F. Z. MAGUIRE. 


For three years the Crawford-Voelker 
Laboratory has been at work endeavoring 
to produce a new and more economical 


‘electric lamp, utilizing the rare earths. 


This work having been accomplished, the 
writer is privileged to give for the first 
time some account of this invention, to- 
gether with some of the advantages which 
are likely to result therefrom. 

Engineers have for some years claimed 
that the limitation of carbon as applied to 


filaments in incandescent electric lamps - 


has been reached, and many inventors have 
been seeking other material out of which 
to produce filaments which would give a 
higher degree of efficiency. It seems some- 
what strange that the dynamo has attained 
such a high state of efficiency, and that 
the electric incandescent lamp of com- 
merce practically remains where it was 
ten years ago. The claims of manufact- 
urers to the production of incandescent 
lamps of low wattage are all discounted, 
and it is well known that the initial watt- 
age of electric lamps averages, in this 
country, from four to five watts per can- 
dle-power, and even more. When we come 
to consider the electric lamp of 200 volts 
and over, we find still greater inefficiency, 
and Professor Ayrton, F. R. S., past-presi- 
dent of the Institution of Electrical En- 
gineers, at a Board of Trade enquiry held 
last March, stated that 200-volt lamps 
were very bad, even when made by the 
best known manufacturers, and gave the 
results of some comparative tests showing 
the mean cthciency at starting of seven 
watts per candle-power in four groups of 
twenty lamps each. Sir William H. Preece, 
K. C. B., F. R. S., ete., has also made tests 
of lamps of 200 volts openly purchased 
from four different leading concerns, and 
states that their mean efficiency was, at 
starting, 4.21 watts per candle-power, and 
at 400 hours 5.74 watts per candle-power. 
The results, as shown, furnish an ex- 
planation for large electric light bills, and 
also for the fact that electricity is not a 
more vigorous competitor of gas. 

The average consumer of electric light 
is perfectly willing to use an old blackened 
lamp that is giving little or no illumina- 
tion, on the theory that it will do fairly 
well. He gives no heed to the fact that 
this lamp is costing twice as much money 
to run as a new lamp. It is also true that 
there are lamps on the market at the pres- 
ent time such that it would be better for 


*From London Electrical Review, December 6, 1901. 
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the consumer to pay money to the sales- 
man to take the lamps away rather than to 
use them; in other words, the cost of the 
lamp itself is but a small factor in the 
cost of lighting. It is the consumption of 
energy that costs the money. 

The beauty and healthfulness and 
superiority of the electric lamp over gas 
are unquestioned, and yet people still con- 
tinue to use gas with all its disadvantages, 
because electric light remains too expen- 
sive; hence it is with every good reason 
that many inventors in the electrical field 
have sought to improve the lamp by the 
utilization of new substances which would 
produce higher economies. 

The Crawford-Voelker incandescent 
electric lamp is the invention which is 
being brought forward at the present time 
with claims which are most interesting to 
electric supply corporations, as well as to 
the individual consumer. The lamp is the 
invention of William Lawrence Voelker, 
and he has been working upon it since 
1897. 

Colonel H. C. L. Holden, F. R. S., 
M. I. E. E., superintendent of the 
Royal Arsenal at Woolwich, who is well 
known for his work in connection with 
registering electrical measuring instru- 
ments, has made a series of tests of this 
lamp covering a period of 1,000 hours. 


RESULT OF TESTS. 


Watts per candle at start.............. 2.535 
Watts per candle after 500 hours...... 2.845 
Watts per candle after 1,000 hours...... 3.35 


Putting the tests of Sir William H. 
Preece with the lamps of various manu- 
facturers against these figures, we find 
that the Crawford-Voelker lamp shows 
at the start an economy of 39.8 per cent; 
after 500 hours of burning, as compared 
with the 400 hours of burning for the 
lamps used in Sir William Precce’s tests, 
there is 50.4 per cent economy. Sir Will- 
lam H. Preece discontinued his test after 
400 hours, because the lamps he pur- 
chased were running so high in wattage 
as to make them uneconomical for further 
use. The Crawford-Voelker lamps, how- 
ever, continued through the 1,000 hours’ 
test, and at the end of that time showed 
41.6 per cent economy over Sir William 
H. Preece’s test of only 400 hours. 

Mr. Thomas A. Edison, a number of 
years ago, was engaged upon an attempt 
to further improve the efficiency of the 
carbon filament, and stated that Professor 
Marx, who was at that time the head of 
the Edison Illuminating Company of 
Philadelphia, had told him that if a six- 
teen-candle-power incandescent lamp could 
be made that would run twenty to the 
horse-power, he could pay ten per cent 
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dividend on the capitalization of his com- 
pany, and compete with gas at seventy-five 
cents (three shillings) per thousand feet; 
in other words, an improvement on the 
maximum efficiency of the best present 
lamp of thirty-three and one-third per cent 
would enable the electz=ic supply companies 
to compete with gas. Mr. Edison, in com- 
mon with a number of others who have at- 
tempted to improve the carbon filaments, 
as a matter of fact has failed up to the 
present time, in general practice, to get 
beyond thirteen to fourteen lamps to 
the horse-power. The Crawford-Voelker 
lamp already represents, on the basis of 
the Holden tests, twenty-one to twenty- 
two and one-half lamps per horse-power, 
which makes the proposition still more in- 
teresting. 

The inventor of the Crawford-Voelker 
lamp claims to have discovered a method 
of effecting a chemical union between 
several rare metals. or earths and carbon, 
thereby being enabled to produce for the 
first time a true carbide filament. The 
filaments made under the new process 
possess a higher specific resistance than 
carbon filaments, seem to disintegrate or 
waste away much more slowly, and are 
practically uniform in their resistance. 

It is also interesting to note that lamps 
running to such high voltages as 500 volts 
have been successfully made by this new 
process, and do not seem to possess the 
same delicacy that the ordinary 200-volt 
lamp of commerce shows. These high- 
voltage lamps are to be seen at the Craw- 
ford-Voelker Laboratory, and it may be 
noted that they can be snapped on and 
off and show less evidence of vibration 
than does the ordinary lamp of 200 volts. 

The maximum pressure allowed under 
the regulations issued by the Board of 
Trade in this country is fixed at about 
250 volts, but the difficulty hitherto expe- 
rienced in obtaining efficient and econom!- 
cal lamps of this voltage, which would 
have a life long enough to satisfy the 
users, has practically deprived the supply 
companies from availing themselves of the 
manifest advantages of the pressure al- 
ready allowable. 

An interesting feature of the new lamp 
will be noted in the illustration, which 
shows that it is bifurcated at the end. The 
purpose of this bifurcation is to insulate 
the two ends of the filament. Sir William 
H. Preece, in March, 1885, presented to 
the Royal Society a paper “On a Peculiar 
Behavior of Glow Lamps When Raised to 
High Incandescence.” It shows that as 
the voltage applied to glow lamps 10- 
creased, a current flowed through the ex- 
hausted space between the heels of the 
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filament without passing through the fila- 
mentatall, simply wastingenergy. This can 
also be readily shown by means of a labora- 


‘tory experiment, which demonstrates the 


flowing of the current between the ends 
of the filament. The advantage of this 
bifurcation has been demonstrated by 
numerous tests on the part of the inventor, 
and has proved that the life of the fila- 
ment is greatly enhanced by the division 
of the globe. For high voltages it is 
claimed to be essential. 

It would seem, therefore, that electric 
lighting, through this most important dis- 
covery which has been tested very thor- 
oughly for the past fourteen months in 
this country and in France, is about to 
come into’ a new era of prosperity, and 
that the gas companies will have to look 
to their laurels, because for the first time 
electric light has reached a basis where it 
can compete successfully with gas. In 
addition to the tests of distinguished ex- 
perta, both here and in France, in connec- 
tion with the Crawford-Voelker lamp, 
many of these lamps have been given to 
consumers for test, and the testimony con- 
cerning their usefulness is a verification 
of the economies claimed. 

In the tests made by Colonel Holden 
he was not content to use a constant volt- 
age, but submitted the lamps to a street 
circuit, which was close to the power-house, 
and the lamps were subjected to the 
fluctuations due to this close proximity. 
Since the date of the tests, constant im- 
provements have been going on at the 
Crawford-Voelker Laboratory, and even 
greater efficiencies are shown. The labora- 
tory has turned out over 200,000 fila- 
ments, and makes the lamp from begin- 
ning to end, with the exception of the 
base. 

In making the base, for high voltages 
porcelain is used; for low voltages a divi- 
sion of porcelain is made in the centre 
for the purpose of continuing the insula- 
tion through the base of the lamp. 

The results herein mentioned refer 
alone to the carbide of titanium. The ex- 
periments of the Crawford-Voelker Lab- 
oratory already show that a number of the 
rare earths other than titanium produce 
just as interesting results, but have not 
been worked out to the same extent com- 
mercially. Combinations with no less 
than five different rare earths have been 
made, some of them giving exceptionally 
beautiful and interesting results, and may 
mean more for the future of the electric 
lamp than even the results herein men- 
tioned. 

In the writer’s opinion the importance 
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of this invention can not be over-esti- 
mated. It is not within the province of 
this article to discuss the field open to a 
lamp of this nature, but it is a matter of 
common knowledge that any improve- 
ments in the present incandescent lamp 
which will make electricity a more active 
competitor with gas have a field which is 
practically unlimited, and will also be a 
great public benefit. 

For the benefit of engineers desiring 
details of the Holden test, extracts from 
the report of Colonel Holden are appended 
hereto: 

REPORT BY COLONEL H. C. L. HOLDEN, 


F. R. S., M. I. E. E., ON CRAW FORD- 
VOELKER LAMPS. 


In compliance with your request of De- 
cember 6, 1900, I have been since that date 
investigating the advantages and watch- 
ing the behavior of the Crawford-Voelker 
lamps. I instituted a test of fifty 
lamps, which was started on February 27, 
1901, and continued without a break, except 
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to allow of the lamps being measured elec- 
trically and tested photometrically, for 1,000 
hours. ` 

Eleven lamps out of the fifty broke in the 
first 500 hours; of these the average life 
would be about 350 hours. During the sec- 
ond 500 hours, fifteen lamps broke; their 
average life was 762 hours. The average 
life of the eleven and the fifteen would tnus 
be 588 hours, and if we take with these the 
twenty-four which burnt 1,000 hours, 
the minimum average life of the fifty lamps 
would be 787 hours. 

The instruments used were carefully 
checked from time to time, and were correct 
to the Boara of Trade standard; the con- 
tinuity of the tests was assured by a record- 
ing voltmeter and also a recording ammeter 
being included in the circuit. The whole of 
the lamps tested were not only measured 
by me personally, but were under lock and 
key and also under my seal in the cellar in 
which they were kept under test. 

The photometer used was of the Lummer- 
Brodhum pattern, which is as accurate and 
reliable an instrument as can be employed for 
such a purpose, and the standard of light was 
furnished by a Hefner-Alteneck lamp burning 
amyl-acetate and emitting a light equal to 
0.88 of what is known as the English 
standard candle; every care was taken by 
testing lamps on other photometer benches 
besides this one that no error crept in. The 
results have been corrected on the basis of 
the English standard candle. . . . The 
efficiencies work out as follows: At start- 
ing the Crawford-Voelker lamps had an 
efficiency of 2.535 watts per candle; at the 
end of 500 hours the Crawford-Voelker lamps 
had an efficiency of 2.845 watts per candle; 
and at the termination of the test after 1,000 
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hours the Crawford-Voelker lamps had an 
efficiency of 3.35 watts per candle. . . . 

The results of Sir Wm. Preece’s test are 
as follows: 

The best eight-candle-power lamps (200 
volts) obtainable start at an efficiency of 
4.21 watts per candle, and have, after 400 
hours’ burning, an efficiency of 5.74 watts 
per candle. . . 

The economy, therefore, shown by the 
Crawford-Voelker lamps over the others is 
thus 39.8 per cent at starting, and after 500 
hours (as against 400 hours of the other 
lamps) 50.4 per cent; and even if we com- 
pare the efficiency of the Crawford-Voelker 
lamps after burning 1,000 hours, when it 
was 3.35 watts per candle, they show a 
superiority of 41.6 per cent, which is a very 
remarkable result. 

I have no doubt whatever but that when 
these lamps have passed from the laboratory 
stage to that of the factory, and I see no rea- 
son why they should not be manufactured 
in any quantities as soon as the requisite 


facilities have been provided. . . . Their 
already high efficiency, compared to other 
lamps, will be still further improved. . . . 


These remarks are specially applicable to 
the 200-volt lamp. As regards Craw- 
ford-Voelker lamps of lower voltages—100 
volts, for instance—there is no difficulty 
whatever in their manufacture .. . and 
I see no difficulty in producing Crawford- 
Voelker lamps of high efficiency up to 400 
volts, or even more.* ..., 


> 
New Acetylene Generator in Sweden. 

The following has been sent by United 
States Consul Robert S. S. Bergh, at 
Gothenburg: Mr. Erik Cornelius, chemist 
at the carbide factory at Trollhattan, 
Sweden, has invented a new acetylene gas 
generator, called the “Trollhattan.” 

This generator is said to be much sim- 
pler in construction than former ones, 
and occupies little space. The falling of 
the carbide into the water is automatically 
regulated by a rubber ball, which, as soon 
as it is filled with gas, closes the valve be 
tween the carbide and the water. When 
the volume of gas decreases, the hollow 
rubber ball contracts and the feed valve 
again permits the carbide to drop. The 
gas is stored partly in the rubber ball and 
partly in the space between the funnel- 
shaped carbide magazine and the water. 
If much gas is generated, the water is 
pressed through valves into the water- 
jacket in the sides of the apparatus, thus 
furnishing more room for the gas. A sep- 
arate gas tank is therefore not needed. 
Should too much gas be produced, water 
and gas escape through a safety valve. 
Common carbide it used; no cartridges. 
The gas is dried by being allowed to pass 
through the carbide magazine, where the 
carbide absorbs the moisture. As there is 
no gas tank, and the quantity of gas stored 


thus is insignificant, it is considered that 
the fire insurance companies will, without 
raising the insurance premiums, approve 
of the apparatus, even when t is placed in 
dwelling-houses. 


* Since this report was written my prediction has been 
verified, and Crawford-Voelker 600-volt lamps are an 
accomplished fact. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 
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NOTE CXXXIII —ON THE THEORY THAT X- 
LIGHT IS A FLIGHT OF CHARGED 
PARTICLES. 

lt is well known that a number of 
physicists believe that X-light is either 
a flight of particles of electricity or of 
matter, shot from the target of an X- 
light tube. 1 have already described a 
considerable number of experiments 
which appeared to support the theory ad- 
vanced in these notes that X-light was an 
ether phenomenon, and now mention an 
experiment which seems adverse to the 
theory that X-light is a flight of parti- 
cles. I made a condenser of 500 sheets 
of aluminum and caused the X-light to 
pass through it. Then I measured the 
intensity of the transmitted light and 
charged the condenser, ‘The intensity of 
the light was then measured again and 
found to be unchanged. Suppose the light 
had been a flight of particles of negative 
electricity or of matter charged with 
negative electricity. When these particles 
struck the first layer of aluminum, which 
had a positive charge, they would have 
been neutralized. If any had gotten 
through the metal it would have en- 
countered a negatively charged second 
sheet of aluminum. Their velocity would 
have been reduced and their direction of 
motion changed from forward to back- 
ward. If any escaped this second layer 
they would have struck next a positively 
charged surface, meeting the same recep- 
tion as at the first. These results would 
in turn have been repeated through the 
pile. It is not reasonable to suppose that 
by the time the particles had passed 
through 500 layers of charged aluminum 
foil their number would not have been 
diminished and the light have become less 
bright. As already stated it was un- 
changed. The result would have been the 
same had the X-light been composed of 
particles with positive charges. I have al- 
ready, in the American Journal of Scrence 
for October, 1900, mentioned experiments 
adverse to the idea that X-light is a flight 
of uncharged particles. I also caused the 
condenser to revolve to see if there was 
any deflection of a beam of light passing 
through it. I observed none. Surely such 
a deflection should have appeared if the 
light had been composed of a flight of 
particles even though these started out 
with such a high velocity as has been 
erroneously given to such particles, for 
long before the stragglers got through 
the last of the 500 sheets they must have 
been only creeping along. 
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NOTE CXXXIV—ON PHOTOGRAPHIC RE- 
SULTS WITH X-LIGHT. 


In these notes I have considered chiefly 
fluoroscopic results because they were of 
prime importance to my friend, Dr. F. H. 
Williams, as they must always be to the 
physician as distinguished from the sur- 
geon. Not until apparatus comes into 
use powerful enough to take instantan- 
eous photographs of the soft tissues in the 
thick parts of the body can photography 
prove as valuable to the physician as the 
fluoroscope and for many cases it will al- 
ways be of less importance. For the sur- 
geon who wants photographic records, es- 
pecially in diseases of the bone, where de- 
tails of etructure are of such great value, 
photography is superior to eye observa- 
tions. No fluoroscopic screen as yet gives 
the beautiful definition of a photograph 
obtained by the light of a tube in which 
the cathode stream particles strike the 
same spot on the target at uniform veloci- 
ties in rythmic surges. lt has been shown, 
in previous notes, that for the present 
most observers need to practice economy 
by storing the current in reservoirs con- 
nected with the secondary of the induction 
coil, and sending it in powerful surges 
through the tube so that each surge will 
give the right quality of light in the 
proper amount and the number of surges 
be reduced to the smallest which will 
permit the light to be continuous to the 
eye. But for photographic purposes the 
current must be used in another way. 
‘This has been demonstrated in a remark- 
able way by Mr. John O. Lleinze, Jr., by 
means of his break and an A. W. L. coil 
of greater power than any A-light genera- 
tor yet produced. The coil was arranged 
as l have directed for fluoroscopic work, 
and a tube with large terminals was used. 
The coil was furnished with reservoirs 
having large storage capacity in the sec- 
ondary to give the surges of proper size. 
With this arrangement of the apparatus 
light of the correct quality for the tluoro- 
scope was supplied in surprising volume, 
but the photographic results were not in 
proportion to the cost of the coil. After 
much experimenting Mr. Heinze used 
tubes with cathodes as small as those we 
employed for high-frequency coils, re- 
duced the storage capacity of the sec- 
ondary to fit the cathode, and sent the 
surges as fast as possible. A target capa- 
ble of standing a large amount of heat 
was employed. Under these conditions 
it was possible to take a photograph of 
a hand with a practically instantaneous 
exposure. There are several reasons why 
this could be done. Some of these I have 
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already spoken of in earlier notes, but will 
mention them here again. Others will be 
advanced by Mr. Heinze. First, in note 
vi, it was shown that in a vacuum tube we 
get X-light of many different wave- 
lengths, some so short that (as pointed 
out by Elihu Thomson) they do not af- 
fect any apparatus we have. But leaving 
out of account these shortest waves there 
are others which will not affect a photo- 
graphic plate but will brightly illumi- 
nate a fluorescent acreen. Second, in 
note xlv,—on harmonics—it was shown 
that to get the best results from the least 
power the surges should come in regular 
order. In the case of a fluorescent screen 
which makes the X-light visible by reduc- 
ing its wave-lengths several octaves, the 
active salts are phosphorescent to a slight 
extent, the light yield in consequence be- 
ing less dependent upon having the cath- 
ode surges regular and rapid. In con- 
sidering photographic results we may 
liken the large aggregations of bromide 
of silver particles to a complex structure 
like a bridge, and the surges to a great 
number of soldiers. If the soldiers move 
irregularly the effect they produce on the 
bridge is slight, but if the movement 15 
rythmic there comes a time when the 
bridge is in danger and this is what hap- 
pens with the photographic film, only it 
is carried further, the bromide groups be- 
ing toppled over by the harmonic surges 
faster than they would be by irregular 
ones. 

NOTE CXXXV—THE SOURCES OF THE CATH- 

ODE STREAM. 

It was shown in earlier notes that the 
cathode stream particles came from sev- 
eral sources, the terminals and the resid- 
ual gases. The importance of allowing 
those from the residual gases and from 
the anode to reach the cathode was shown 
by means of tubes with movable terminale. 
Another unpublished experiment bearing 
on this matter is mentioned here. The 
cathode of an X-light tube was placed 1n 
a glass receptacle with an opening toward 
the target, which was only large enough 
to allow the stream to pass through it. 
When the gases from the cathode had been 
removed by heat and heavy surges the 
tube was of no practical use as a source 
of X-light, for the free circulation of the 
gases had been interfered with and the 
cathode stream had had no time to re- 


cuperate. 
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A further gift of $1,250,000 has been 
made to the University of Chicago by Mr. 
John D. Rockefeller, which brings the 
total amount given by him up 
$10,251,000. 
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New Fuel for Swedish Railroads. 

The following information about the 
fuel problem in Sweden is sent from 
Gothenburg by United States Consul 
Robert S. Bergh: Sweden imports yearly 
large quantities of coal and coke, and this 
trade is increasing steadily, in pace with 
the industrial activity and the building of 
new railroads. Several millions of dollars 
are annually paid out to foreign countries 
for fuel. This has caused the authorities 
to consider whether Sweden could be made 
more independent in this respect. It has 
been suggested that the state railroads 
could get their motive power partly from 
waterfalls, and experiments will probably 
be made in this line. 

The managers of the state railroads have 
been instructed to make trials of peat, 
peat charcoal and peat briquettes as fuel 
for locomotives. The intention is to con- 
struct a special locomotive to be used in 
these experiments, and if it is successful 
other engines will undoubtedly be built, 
because peat is abundant in this country. 

The navy and the state railroads have 
also tried to use Swedish coal, but with- 
out much success; the efforts will be con- 
tinued, however. A Gothenburg news- 
paper reports as follows: 


In the new briquette factory at Elm- 
hult, belonging to the state, experiments 
will be made this fall in the production 
of a cheap and practical fuel for Swedish 
railroads. In locomotive furnaces, Swed- 
ish coal can not be used alone, because it 
contains too much scrap and incombusti- 
ble substances, which are not consumed, 
but form offal and ashes. It must, there- 
fore, be mixed with English coal, but this 
is becoming more and more expensive. 
The possibility of using Swedish coal alone 
18 therefore ideal, and the above-men- 
tioned factory has been built to be 
employed in the attempts to make or 
refine Swedish coal into a good fuel. The 
factory will operate according to a German 
patented method, and has been put up 
under the supervision of a German. It 
will be started this fall, and the work will 
continue night and day. It is calculated 
that the output will be thirty-six briquettes 
per minute—that is, 51,840 per twenty- 
four hours, or fifteen carloads of 10,000 
kilogrammes per car. Experiments will 
first be made with forty carloads of Swed- 
ish coal of the lowest grade. 


T. 
A New Relay. 


The “Armor!” electrocapillary relay 
has recently been described as follows in 
the London Electrician: This relay, said 
to be sensitive to one-three-hundredth 
volt, is based on the same principle as the 
capillary electrometer—viz., the action of 
an electric current on a liquid contained 
in a capillary tube. The apparatus con- 
sists of an inverted U-tube containing 
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mercury. One end of this tube is im- 
mersed in a mercury reservoir, and the 
other end, which is drawn to a fine point, 
reducing the bore to something in the 
order of 0.004 inch, dips in a bath of 
dilute acid. Just beneath this point is 
one end of a lever whose middle rests on 
a knife edge, the other end of the lever 
moving between the two contacts of the 
local circuit. The height of the mercury 
in the reservoir is such that its pressure 
is Just balanced by the capillary force at 
the point of the tube. The current is led 
in at the top of the bend of the U-tube 
and out at the bath of dilute acid. As 
soon as a small current passes, the capil- 
lary force is diminished, and the mercury 
begins to drop from the tube, ceasing 
again as soon as the current ceases. The 
mercury falling on the end of the lever tips 
it up and closes the local circuit. We 
were invited last week to inspect this re- 
lay, which, we are informed, is the joint 
invention of Messrs. Axel Orling and J. T. 
Armstrong, but we were shown no more 
than experiments and diagrams by way of 
explanation of its action. Not having 
seen the actual apparatus, we are unable 
to form any opinion of its merits. The 
utility and reliability of the apparatus 
must be largely dependent on the mechani- 
cal details of its construction. 
eae 
American Goods for Australia. 

United States Consul-General Bray has 
reported from Melbourne that one of the 
most valuable cargoes ever carried to Aus- 
tralia has arrived there from Brooklyn. 
It includes twenty-four locomotives, built 
by the Baldwin Locomotive Works, for 
the government of New South Wales, 
some 4,000 tons of miscellaneous manu- 
factured goods shipped by various com- 
mission houses doing business with Aus- 
tralia, and about 700 tons of paper. The 
cargo amounts to nearly 10,000 tons, and 
is valued at over $1,000,000. 


The experiments of the Swedish Navy 
in the development of wireless telegraphy 
have been so successful in the autumn 
manceuvres that the government has de- 
cided to make provision for the erection 
of an extensive system of coast signaling 
stations. It has been shown by the tests 
that it is possible to transmit orders from 
the Navy Department, in Stockholm, by 
means of tke ordinary telegraph system 
to the specially erected coast stations, and 
from them, by wireless telegraphy, to war- 
ships among the islands off the coast at a 
distance of about thirty miles. It is said 
that the engineers have made several in- 
ventions which increased the efficiency of 
communication by wireless telegraphy. 


Copper Mining Industry. 


The Geological Survey will soon issue 
a report on the copper mining and smelt- 
ing industry of the United States in 1900. 

The industry, the report says, was ex- 
ceedingly prosperous during the year. 
Values remained at a relatively high level, 
and while some of the great producers, 
through a variety of specific causes, did 
not contribute as much metal as in former 
years others largely increased their out- 
put. There was very great activity in the 
opening of old mines and the develop- 
ment of new properties, but only a few 
reached the productive stage in 1900. One 
by one, the report says, they will appear as 
sellers in the copper market in 1901 and 
1902. 

The report contains figures showing the 
great strides made in the mining of cop- 
per since its inception as an industry in 
the United States. In 1845 the total out- 
put of the entire country was only 100 
tons, in 1850 it was 650 tons, in 1869 
12,500 tons and in 1880, 27,000. Since 
1880 Montana and Arizona have entered 
the field, and the yearly output has in- 
creased by leaps and bounds. In 1883 the 
output was 51,574 tons, in 1890, 115,966 
tons, and in 1900 the gross tonnage of 
mined copper was 270,588 tons. In the 
comparatively early stage of the copper 
industry, that is, prior to 1880, when the 
new fields in Montana and Arizona began 
to make themselves important factors in 
the output of the United States, by far 
the greatest percentage of the total out- 
put came from the Lake Superior region. 
In 1849 the percentage of the Lake 
Superior product of the total output was 
96; in 1850, 88; in 1869, 95.1, and in 
1880, 82.2. With the discovery of the 
Montana and Arizona mines, however, the 
percentage of the total product of copper 
mines in the Lake Superior region began 
to decrease. It was 20.7 in 1883, 13.4 in 
1890, and 19.5 in 1900. 

The exports of copper from the United 
States have steadily increased during the 
last few years. In 1893, 80,392 tons of 
fine copper were exported; in 1896, 125,- 
605 tons; in 1898, 145,115 tons, and in 
1900, 160,082 tons. The heaviest exports 
took place in the first half of 1900, when 
90,743 long tons were shipped. The prod- 
uct of Montana in 1900 broke all records, 
being 770,738,439 pounds, while in Ari- 
zona there was a slight falling off. 


e 


Mr. Andrew Carnegie, it is said, will 
endow liberally the Carnegie Laboratory 
of Engineering of the Stevens Institute 
when it is dedicated February 6. 
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The New York Electrical Society. 


The 219th necting of the New York 
Electrical Society was held on December 
19. At this meeting Professor Dayton C. 
Miller, of the Case School of Applied 
Science, Cleveland, Ohio, delivered a very 
interesting lecture on “Polarized Light.” 
In order to explain the nature of light 
when considered as a wave motion in the 
ether some very interesting models were 
employed. The various kinds of appara- 
tus for producing polarized light were 
explained, together with many of the ap- 
plications of this light. The action of the 
different plates and crystals for the pro- 
duction of polarized light was explained. 
A collection of unusually perfect speci- 
mens of crystals was exhibited. The fol- 
lowing members were elected: Frank 
Scott, Ampere, N. J.; Hugh A. Brown, 
Rutherford, N. J.; Edward B. Brisky, 
New York city; Raymond Healy, Brook- 
lvn, N. Y.; F. J. Youngblood, Hoboken, 
N. J.; Vernon E. Royle, Paterson, N. J.; 
Thaddeus R. Bell, New York city; W. Jac 
Marland, New York city; W. H. Brown, 
New York city; Richard Braithwaite, 
Jersey City, N. J.; Wm. E. Toldt, 
Newark, N. J.; M. F. McAlpin, New York 
city. 


— d. ——— 


The St. Louis Exposition. 


The breaking of ground for the Louis- 
iana Purchase Exposition, in St. Louis, 
December 20, marks the beginning of a 
new era in that city’s history. Already the 
good effects of the coming show are to be 
seen in the city. Business men generally 
apprehend an increase in all lines of busi- 
ness during the time intervening between 
this and the opening of the exposition, 
and this will not be confined to local trade 
alone. St. Louis is going to spend mill- 
ions of dollars to place herself more con- 
spicuously in the first rank of American 
cities, and to turn upon her, for a period 
of two years, the eyes of the civilized 
world. The exposition is going to be a 
giant. All that brains and energy and 
money can do to make it the greatest in 
the world’s history will be done. Of 
course, one of the more prominent—if, 
indeed, it be not the most prominent—of 
all the departments will be that of elec- 
tricity. Mr. Henry Rustin, who was in 
charge of the electrical features at Omaha 
and Buffalo, has already “opened shop” 
in St. Louis, and has a force of men active- 
ly at work on the preliminary arrange- 
ments. In conversation with Mr. Rustin 
a few days since he said that everything 
in the electrical department was working 
well. “All the talk we hear on. the sub- 
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ject of exhibits is big talk,” he said. The 
exhibitors generally seemed disposed to 
enter the exposition upon the same grand 
scale upon which the show is designed. 
The building for electrical exhibits will 
contain over three hundred thousand feet 
of floor space. It will be shaped like a 
keystone, and, aside from occupying one 
of the most important sites, will be a 
model of appropriate architectural beauty 
and splendor. I am told that the appro- 
priations both for this building and for 
general lighting effects will be very liberal. 
In fact, no expense will be spared to make 
the electrical features of the show the most 
splendid and instructive of the century. 


Election Traction in Nottingham. 


United States Consul S. C. McFarland 
writes as follows from Nottingham, Eng- 
land: I reported the construction of one 
branch of a contemplated system of electric 
street railways to supersede the old horse- 
car lines previously in existence. At that 
time, about two miles of double track were 
in operation; since then some four and 
one-half miles have been added and put 
in operation, and track has been laid for 
several additional miles. The institution 
of this modern system, which has been es- 
tablished without regard to expense and 
is strictly first class in all of its appoint- 
ments, gave a shock to the conservative 
element of the population, and prophecies 
were freely made that the scheme would 
prove a financial failure. That these proph- 
ecies were false is clearly shown in the first 
report of the tramways committee, which 
I summarize below, and it must follow 
that the system will be extended to take 
in several populous suburbs already 
clamoring for the improvement. In fact, 
parliamentary powers have already been 
applied for to widen the system beyond 
its orignal scope, and it will surely be ex- 
tended later on. In moving the adoption 
of the tramways committee’s report, the 
chairman compared the receipts of the 
electric system, so far as completed, with 
the revenucs obtained from the old horse- 
car lines, and his figures are instructive. 
The Sherwood line, he said, from the 
opening of the system on January 1, had 
brought £15,396 ($74,924.62), against 
the horse cars for the past year £4,258 
($20,721.55), a difference of £11,138 
($54,203.07). They carried last year 
616,000 passengers, and this year 3,063,- 
000, an increase of 2,500,000. The Sher- 
wood line was carrying an average of 
about half as many as the whole cf the 
horse trams last year. The Bulwell elec 
tric cars were even more striking. In the 
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five weeks the cars had been running £4,- 
554 ($22,162.04) had been earned, as 
against £1,556 ($7,572.27) from the 
horse cars, an increase of £2,998 ($14,- 
589.76). The passengers had increased 
from 247,000 io 815,000, in round figures. 
The line was carrying an average of 8,- 
000,000 passengers per year; that alone 
was equal to the whole of the horse cars 
last year, while the cost per mile was not 
more. | 


A Mistake of Nature Revealed by 
the Telegraph. 


A woman’s Morse is as feminine as her 
voice or her handwriting. I have often 
put to the test my ability to distinguish 
between the Morse of a man and that of 
a woman, and only once have I been de- 
ceived. 

On this same Washington “circuit” I 
one day encountered a sender at the other 
end, a stranger, who for hours “roasted” 
me as I seldom had been in my telegraphic 
experience. ‘The dots and dashes poured 
from the sounder in a bewildering torrent, 
and I had the hardest kind of work to keep 
up in copying. With all its fearful swift- 
ness the Morse was clean-clipped and mus- 
ical, though it had a harsh, staccato ring 
which indicated a lack of sentiment and 
feeling in the transmitter. From this, and 
from a certain dash and swagger I gath- 
ered, before the day was out, a pretty dis- 
tinct impression of the personality of the 
transmitter. I conceived him to be of a 
well-kept, aggressively clean appearance, 
with a shining red complexion and close- 
cropped hair; one, in brief, whose whole 


manner and make-up bespoke the self- — 


satisfied sport. ‘That he wore a diamond 
in his loudly striped shirt-front I con- 
sidered extremely likely, and that he car- 
ried a toothpick between his lips was 
morally certain. 

Next day I took occasion to make some 
enquiries of my fellow operator at Wash- 
ington. oo 

“Oh, you mean TY,” he said, laughing. 
“Yes, for a girl, she ia a fly sender.” 

It was mortifying to find that I had 
mistaken the sex of the sender, but I was 
consoled when I met the young woman. 
The high coloring was there, and the self- 
satisfied air; so also were the masculine 
ties, the man’s vest and the striped shirt- 
front. Nor were the diamond pin and the 
toothpick wanting. When she introduced 
herself by her sign, called me “Cully, 
and said I was “a crack-a-jack receiver, 
I was convinced that it was nature, and 
not I, that had made the mistake as tə her 
sex.—L. C. Hall, in McClure’s. 
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News from Great Britain. 


HE LONG expected tariff of sub- 
scriptions in connection with gov- 
ernment telephone system in Lon- 

don has now been published, and alto- 
gether these do not appear to give the 
enormous advantages which were probably 
anticipated in some quarters. The Na- 
tional company’s charge for unlimited 
service is £17 per annum, and the Post 
Office charge will be the same. But the 
latter caters more liberally for the small 
user of the telephone. The charges for 


connection with any exchange in the 


county of London within two miles of the 
subscriber’s premises are £5, and one penny 
per call within London and twopence 
outside. For connection with outside ex- 
changes, £4, and one penny per call on 
the same exchange and twopence on any 
other exchange. Party-line communica- 
tion at £3 for two subscribers and £2 up to 
ten subscribers is also offered, with call 
fees the same as above. There are also 
additional annual charges under various 
circumstances, such, for instance, as when 
a subscriber’s premises are more than two 
miles from the exchange, and so on. ‘The 
most pleasing announcement made with 
the publication of the above tariff is the 
fact that Post Office subscribers will have 
the right to communicate with the Na- 
tional company’s customers in the London 
area. This facility was only obtained after 
much negotiation between the two parties. 
Without it the’ Post Office could never 
have made its system work, as it is quite 
obvious that a firm would have been cut 
off communication with many of its busi- 
ness friends unless it subscribed to both 
systems, an unlikely course. But this 
possible difficulty has been overcome and 
should benefit both systems accordingly. 
A further concession on the part of the 
company is its decision to charge the 
same rates in London as the Post Office, 
a decision which would not point to any 
furious competition, after all. Even now, 
however, no date is mentioned when sub- 
scribers can be connected up. 


The London County Council has been 
instrumental in invoking showers of con- 
gratulations and murmurs of disapproval 
all in a single week, the former by reason 
of its allocation of the contracts for its 
tramway equipment and the latter on ac- 
count of its attitude in connection with 
proposed underground tramways in Lon- 
don. Dealing first of all with the tram- 
way contracts it is satisfactory to see the 


(From Our Special Correspondent.) 


order for the three-phase and continuous- 
current generating machinery go to an 
English firm—vtz., Messrs. Dick, Kerr & 
Company—out of twenty-nine firms which 
tendered. These dynamos, two contin- 
uous-current and two three-phase ma- 
chines, all rated at 1,500 kilowatts, will 
be manufactured at Preston and will be 
driven by Ferranti engines. Among other 
tenders accepted previously to the above, 
however, is one by Messrs. J. G. White 
& Company, American, for the roadwork 
and plate-laying for a sum more than 
twice that of Messrs. Dick, Kerr & Com- 
pany’s tender. 


With regard to the question of shallow 
tramways in London, it will be remem- 
bered that the council’s electrical engi- 
neer recently visited America with a view 
to study similar lines in New York and 
elsewhere. The outcome of this visit was 
a recommendation at the last meeting 
that the council should apply next ses- 
sion first for powers to make subways in 
streets for the reception of pipes, wires and 
other things, where desirable, and for elec- 
tric traction and other purposes of locomo- 
tion, and secondly for powers to construct 
such subways under certain streets. This 
motion was carried unanimously, but the 
idea has not been received at all favorably, 
particularly by the electrical press, which 
claims that the object of the council is to 
extinguish underground deep level electric 
railway enterprise. At any rate, the mo- 
tion is passed and the council’s bill will 
duly make an appearance before the Houses 
of Parliament. 


For the first time in its history Lon- 
don is now possessed of a through rapid 
communication between its northern and 
southern suburbs, a boon conferred by 
the opening of the northern section of the 
City & South London Railway, a note- 
worthy example of underground electric 
railway construction at the hands of purely 
British capital and labor. The total 
length of the line is six and one-half 
miles and the time taken is about twenty 
minutes from end to end. Only a week 
or so back the chairman of the London 
County Council, in opening the Battersea 
electric light station, which is in the south, 
complained of the numerous changes from 
tram to bus and thence to tram in order to 
travel right across London, and a few 
more such lines as the one referred to 
would transform London into a London 


where one could contemplate travel without 
a sigh. The process of evoluticn was ever 
slow, but it is a joy to know that there is 
every indication of a little hurry in the 
near future. 


The question of orders for electrical 
machinery being placed out of the country 
was rather vividly brought to mind dur- 
ing the visit of the Institution of Elec- 
trical Engineers to Germany in June last. 
It will probably be remembered that in 
1899, owing to a lively agitation against 
the conditions of electric supply in 
the city under the City of London 
Electric Lighting Company, powers 
were granted to the Charing Cross 
& Strand Electric Supply Corporation 
to give a competitive supply. At 
first sight it was quite obvious that a 
site for a generating station could not 
possibly be found anywhere near the area 
of supply and that, therefore, a certain 
amount of high-pressure, long-distance 
transmission would be necessary. There- 
fore, a piece of land was taken some five 
or six miles out, and generation was de- 
cided upon at 10,000 volts. It was these 
very 1,600-kilowatt, 10,000-volt machines 
which the members of the institution had 
the pleasure ( ?) of seeing in various stages 
of completion in Messrs. Lahmeyer’s 
works, at I’rankfort-on-the-Main. The 
engineers to the London County Council, 
too, have given offence here, as in drawing 
up the specifications for the machinery to 
be installed in the Council’s new tramway 
power-house which will be of the three- 
phase type, they stipulate that firms ten- 
dering must have made large three-phase 
dynamos which have been in successful 
use for at least twelve months. This is 
looked upon as being an unnecessary con- 
dition and one which practically prevents 


the orders being placed with home con- 
tractors. 


Probabiy stimulated by the action of 
the London County Council, both the 
Wolverhampton and Bournemouth cor- 
porations are having short tracks of con- 


duit tramway laid down. At Wolver- 
hampton the Lorain Company (Ameri- 
can) is putting an experimental line 
down on the condition that it removes 
it should no success attend its efforts, 
and that the local body purchases it in 
the event of its proving to its satisfac- 
tion. At Bournemouth, Messrs. E. J. G. 
White, also American, have the order for 
a length of similar track for the centre 
part of the town, which will be joined up 
to the trolley system on the outskirts. 


London, -December 7. A. W. 
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Fuse Plug Cabinet Panels. 


In all modern buildings the electric sys- 
tems require controlling panels at the 
various centres of distribution. Inasmuch 
as the type of cutout known as the Edison 
fuse plug has been perhaps more widely 
adopted than any other for use in the 
wiring of buildings, it has been a natural 


Fig. 1.—Fusx PLuG CABINET PANEL. 


consequence that a line of cabinet panels 
should be brought out embodying the same 
idea in connection with the necessary 
switches constituting a panel controlling 
the circuits at any centre of distribution. 
Following this idea the General Electric 
Company has developed a line of panels 
providing for almost all installations. 


Fig. 2.—F use PLUG. 


The general designs of these are indicated 
by the illustrations. The entire line has 
been approved by the Board of Under- 
writers. As indicated above, the most im- 
portant feature in connection with these 
panels is the use of the Edison fuse plug, 
which permits a compact arrangement of 
the greatest convenience. These plugs are 
easily connected by any one, without dan- 
ger, and the operation, as is well known, 
does not necessitate the use of any tools 
whatever. Repeated tests show that these 
fuse plugs will safely interrupt short-cir- 
cuits and confine the arc to the interior of 
the plug. These plugs are now made for 
125 volta and for 250 volte, and either 
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type can be furnished as required. The 
various metal parts are designed with 
ample cross-section for use with the larg- 
est plugs supplied by this company, the 
standard capacity for this work being, 
however, fifteen amperes. The metal 
parts are mounted on black enameled 
slate base, the whole being finished in a 
manner suitable for installation in build- 
ings of the finest construction. The 
standard line of panels has the follow- 
ing arrange- 
ments of cir- 
cuits: 

Two-wire mains 
with right, left 
or double branch- 
es, two to twenty 
circuits; three- 
wire mains with 
two-wire right, 
left or double branches, two to twenty 
circuits ; three-wire mains with three- 
wire double branches, two to twenty cir- 
cults. 

The mains are brought to the bus-bars 
through cable terminals or knife-blade 
switches with cable terminals. 


> 
Automatic Self-Starting, Single- 
Phase Induction Motors. 


For the very large number of small 
power uses to which it is convenient to ap- 
ply motors operated upon single-phase 
alternating currents of the ordinary fre- 
quencies distributed for lighting, the 
Emerson Electric Manufacturing Com- 
pany, of St. Louis, Mo., has designed the 
type of motor illustrated in the accom- 
panying engravings, which presents many 
points of novelty and interest. 

The motor is supplied with three termi- 
nal blocks, having two main terminals and 
one auxiliary. The accompanying dia- 
gram of winding and connection shows 
the arrangement of these and the circuits 
leading from them. The auxiliary coils, 
shown as the inner set in the diagram, 
are used only in starting the motor. The 
cutout switch is so arranged as to close 
the circuit at the moment of starting 
through the starting coil and induce cur- 
rents out of phase to a sufficient degree to 
permit the armature to start. The arma- 
ture is, of course, of the short-circuited 
type, of exceedingly simple and strong 
construction mechanically, and under no 
circumstances can it be burned out. The 
operation of the auxiliary circuit and cut- 
out is automatic, a very simple but efficient 
automatic cutout switch being placed in- 
side the motor and serving effectually to 
cut out the auxiliary starting coil after 
the motor has attained speed. These mo- 
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tors are made in two designs, one adapted 
for starting its full load and the other for 
starting light and having the load subse- 
quently clutched on. They are made to 
produce actual brake power of from one- 
sixth to one-half horse-power, and are 
carried in stock for operation on stand- 
ard 60 and 133-cycle current at 100 to 
110 volts. They can be furnished for spe- 
cial voltages and frequencies to special 
order. 


DIAGRAM OF SINGLE-PHASE MoToR, WINDING AND CONNECTIONS. 


Device for Protecting Firemen. 


In San Francisco, Cal., it is reported 
that a grounding device for trolley wires 
to be used at fires will be put in use short- 
ly. For this purpose a long pole, which 
carries within it a conducting wire pro- 
vided with a switch—the pole having its 
end formed into contact pieces—is used. 
This pole is placed so as to connect the 
trolley wire with the track and the switch 


A NEw ALTERNA'TING-CURRENT MOTOR. 


then thrown, which short-circuits the 
line current and throws the automatic cir- 
cuit-breaker in the station, entirely cutting 
out the corresponding section of line. This 
device is for the purpose of preventing 
shocks to firemen, which come from the 
stream of water coming in contact with a 
live wire. Mr. W. R. Hewitt, who is con- 
nected with the department of electricity 
in San Francisco, designed this device. 
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Electric Locomotives. 

Some very interesting types of electric 
locomotives are illustrated in the following 
columns. These locomotives are manufact- 
ured by the C. W. Hunt Company, of West 
New Brighton, N. Y. The locomotive 
illustrated in Fig. 1 is designed for fur- 
nishing motive power in factories where 
heavy material is to be moved on narrow- 


gauge cars. It is adaptable for curves with 


a radius as small as twelve feet. It is car- 
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many situations the locomotive will have 
various intermissions in its work during 
the day that can be utilized for charging, 
and the batteries can be kept fully charged 
without charging at night. The daily re- 
charging of the batteries requires about 
one-quarter as much time as the locomo- 
tive has been in active work during the 
day. 

The battery on the locomotive is divided 
into sections, which are connected through 
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ried on two swiveling eight-wheel trucks, 
with every wheel a driver, which enables 
it to ascend steep grades. With a machine 
adapted to such sharp curves almost any 
part of a factory may be reached. 

If the locomotive is not at work no 
power is used or wasted. If it is at work, 
only the power needed to do the work is 
taken. One man handles the locomotive, 
and usually does the coupling and more 


ee 
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Fig. 1.—ELECTRIC LOCOMOTIVE. 


the controller with the motor armatures 
and fields in variouscombinations of series- 
parallel connections, thus obtaining the 
different variations of draw-bar pull and 
speed required for general shop work. 
Unusually large and heavy battery plates 
are used, which are not overworked even 
in starting the load, thus ensuring dura- 
bility and efficiency of the lead plates. 
There are no rheostats or resistances of 


Fig. 4.—E.Lecrric SWITCHING LOCOMOTIVE. 


or less of the yard work, and keeps the 
switches and tracks in order. 

The energy for its daily work is fur- 
nished by a storage battery, which is re- 
charged at night, or at intervals during 
the day when the locomotive is idle. In 


any kind, thus avoiding waste of electric 
energy either in starting or in running. 
The motors are proportioned to the nor- 
mal output of the batteries, and to the 
weight of the locomotive so as to avoid 
overloading by the motorman. 


799 


Two independent electric motors are 
used, either in series or in multiple, which 


.at low speeds are said to give a large start- 


ing effort with a minimum consumption 
of electric current—an object especially 
desirable with storage batteries, as they 
can be charged with only a limited amount 
of energy. It is evident that any increase 
in the efficiency of either the motors or the 
mechanism is equivalent to increasing the 
life of the batteries and the radius of 
action of the locomotive. These motors 


are said to possess the valuable quality of 
pulling the hardest when the load is being 
started and the speed is the slowest, and 
lessening the pull and increasing their 
speed as the car is accelerated. 


Fic. 2.— ELECTRIC LOCOMOTIVE WITHOUT COVER. 


In Fig. 4 is shown a type of electric 
switching locomotive for use on standard 
gauge track. The power for these locomo- 
tives is furnished from storage batteries 
and they are manufactured with different 
capacities for the purpose of meeting the 
variety of service required in yard work. 
They are built in accordance with the 
Master Car Builders’ standards, and two 
motors are used for driving them, which 
are 60 arranged as to make every wheel a 
driving-wheel. By using storage batteries 


Fre. 3.—ELectric LOCOMOTIVE IN OPERATION. 


they are made much heavier than they 
would be if trolleys were used, but in this. 
case the weight is an advantage, as it en- 
ables them to pull much heavier loads. 
These locomotives are especially adapted 
to manufacturing establishments where 
there is great risk of fire. 
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A New Cable Hanger. 


In cities and densely populated sections 
of the country where overhead construc- 
tion of some kind is still permitted, aerial 
cables are destined to be an important 
feature for a long time to come. They 
represent a great advance over the ordi- 
nary overhead construction, where from 
fifty to one hundred single iron or copper 
wires are attached to as many insulators 
on cross-arms. These wires, properly in- 
sulated, are grouped and lead-encased, or 
sometimes covered with rubber, jute or 
paper, thus forming a cable. A cable, 
which is from one to two inches in diam- 
eter, may contain wires for telephone, for 
telegraph or for light and power purposes. 


A New CaBie Crip. 


A cable is heavy and is not considered 
self-supporting in good practice, so a 
mechanical device or clip is necessary to 
attach it at intervals to the supporting or 
messenger wire. A cable clip should ful- 
fill many requirements. It should be 
readily attached to and detached from 
the supporting wire at will, and yet not 


CABLE CLIP IN OPERATION. 


detachable from either by accident. It 
should be attached without the use of any 
tools. It should ensure an absolute grip 
on the cable, so that the clips will not 
bunch while drawing the cables to posi- 
tion. It should offer no injury to the 
cable. It should be durable and strong, 
to sustain any overload from ice and snow. 
It should be adjustable to any size cable 
used. | 

The new cable clip here illustrated is 
worthy of consideration, as it is claimed to 
embody in its design and construction all 
the above specifications. As shown in the 
illustration, it consists of a strip of zinc 
which is bent about a locust button, form- 
ing a loop at one end, and threaded 
through a formed galvanized wire, leav- 
ing a hook at the other end. This makes 
the clip practically all in one piece and 
easy to handle. It is readily attached by 
passing the hooked end through the looped 
end, thus enclosing the cable, and it is 
then quickly hooked to the messenger wire. 
It will be seen that a slight twist, or quar- 
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ter turn, may be given to the hook for it to 
pass through the loop freely. This, how- 
ever, is done very quickly while the clip is 
being hooked to the messenger wire. The 
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panying illustrations show views of the 
Town Hall and Treasury Building and of 
the dugal arms emblazoned on the front 
of the Parliament House. 


ILLUMINATION OF THE TOWN HALL AND TREASURY BUILDING. 


clip forms a loop about the cable so that 
the greater the weight of the cable the 
greater the grip of the clip. The loop 
also makes it adjustable to any size cable. 


The zinc strip is soft and non-corrosive 
and prevents injury to the cable. The 
wooden button, like an insulator pin, is 
made of locust and is durable. The hook 
is galvanized steel wire. 

Great strength, lightness and simplicity 
are claimed as strong points in favor 
of the New York cable clip, which is the 
trade name of this device. It is manu- 


factured by Hurd & Company, of New 
York. 
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In all 11,000 lamps were used in the 
decorations, these being operated from two 
stations having a total generating capacity 
of 200 kilowatts. The entire work was 
carried out in thirty days, the machinery 
having been shipped from Sydney. The 
work was satisfactory and ran so well that 
it elicited the formal thanks of the gov- 
ernment of Australia for the manner 1n 
which the contract was carried through. 
All of the apparatus used, comprising the 
generator plant, was of Westinghouse 
manufacture. The illumination was an 
interesting and highly successful example 
of the application of incandescent lamps 
to decorative purposes. 


THE DUCAL ARMS EMBLAZONED ON THE FRONT OF THE PARLIAMENTARY HOUSE. 


Electrical Illumination at Adelaide, 
South Australia. 

During the recent visit of the Duke and 
Duchess of Cornwall and York to Aus- 
tralia very elaborate decorations were ex- 
hibited in many of the cities. The city 
of Adelaide was the scene of a particularly 
fine electrical illumination, which was 
carried out in its various details by Messrs. 
Noyes Brothers, of Sydney. The accom- 


A Generous Offer. 

Professor Alexander Graham Bell, of 
Washington, D. C., has offered his beauti- 
ful estate in Cape Breton, near Baddeck, 
as a temporary station for Mr. Marconi 8 
wireless telegraphy experiments. Pro- 


fessor Bell has offered at the same time to 


furnish all the facilities which it ia possi- 
ble to do at the estate for the purpose of 
carrying on these experiments. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


New WASHINGTON ELECTRIC PLant—lIt is 
stated that work will be begun about March 
1 on a large electric power plant at the 
mouth of Blue Creek, which is seven miles 
from the city of Walla Walla. 


SOUTHERN RAILWAY To USE ELECTRIC 
Powrer—The machinery which is to be in- 
stalled in the Southern Railway’s new 
shops at Sheffield, Ala., is to be operated by 
electricity. The buildings will also be 
lighted by the same means. In these shops 
a modern equipment throughout is to be in- 
stalled. 


CARS TO Be LIGHTED BY ELEcTRICITy—The 
Great Western Railway is carrying on 
negotiations with the Pullman Company to 
have its passenger cars lighted by elec- 
tricity. The electric lighting system will 
be installed first upon some of the finest 
trains which run between Minneapolis and 
Chicago. 


New York STATE RAILWAYS CONSOLIDATE— 
The Binghamton Railway Company and the 
Binghamton, Lestershire & Union Rail- 
way Company have consolidated under the 
name of the Binghamton Railway Company 
with a capital stock of $1,150,00V, which 
represents the combined capital stock of the 
two former companies. The election of offi- 
cers will soon be held. 


OHIO ELECTRIC RAILWAYS CHANGE Hanps— 
The Parkersburg Interurban Lines have pur- 
chased the Marietta Electric Lines through 
Mr. C. R. Shattuck, of Parkersburg, repre 
senting the Parkersburg Interurban lines. 
It is reported that all these lines will event- 
ually be merged into the Camden Interstate 
Electric System, which is constructing an 
electric road from Cincinnati to Pittsburgh. 


A UNIQUE CHRISTMAS GIFT—The Schuyl- 
kill Traction Company gave ten per cent of 
the gross earnings of the road for the week 
beginning December 16 for a Christmas 
present for its employés. It is said that 
the gross earnings of the railway amount 
to about $3,000 per week, but that near the 
approach of Christmas they are much 
larger. It is probable that about $400 was 
distributed. 


BILL To PURCHASE TELEGRAPH LINES—A 
bill providing that the United States Govern- 
Ment should purchase the Western Union 
and the Postal Telegraph companies has 
been introduced into Congress by Repre- 
sentative Jackson. It is planned to operate 
them in connection with the Post Office De- 
partment. By the provisions of the bill the 
properties are to be appraised and the 
amount reported to Congress. 


OMAHA FRANCHISES TO BE SoL_p—It is re- 
ported that the presidents of the companies 
having water, light and traction franchises 
have gone to New York for the purpose of 
negotiating for their sale to capitalists. The 
aggregate capital of these concerns is about 
$30,000,000. It is said that this deal has 
been planned for some time, but has been de- 
ferred by the high prices which some of the 
companies put on their properties. 


New CUBAN TELEGRAPH CoMPANy—The 
Cuban Telegraph and Telephone Company 
has been organized for the purpose of con- 
structing and operating telephone and tele- 
graph lines in Cuba and the West Indies. 
Papers of incorporation have been filed at 
Trenton, N. J. This company has a capital 
stock of $2,000,000. Messrs. Francis C. 


CURRENT ELECTRICAL NEws 


Prest, Edmund G. Vaughan and William J. 
Patterson are among the incorporators. 


NEW CHICAGO UNDERGROUND TROLLEY CoM- 
PANY—The Chicago Underground Trolley 
Traction Company has been incorporated in 
South Dakota. This company is capitalized 
at $2,000,000. Among the incorporators is 
Mr. Daniel Bergin, who is the inventor of 
the Bergin underground trolley system. 
The object of the company is said to be to 
carry on a general electric transportation 
business wherever franchises may be se- 
cured. 


CANADIAN ELECTRICAL StTaTistics—In the 
annual report of the Dominion statistician 
on the use of electricity in Canada is a 
number of interesting facts. There are 306 
electric lighting companies as against 259 
in 1898. The are lights have increased in 
this time from 10,389 to 12.800, and the use 
of incandescent lamps from 463,615 to 
815.676, all of which represents a large in- 
crease in the lighting facilities during this 
period. 


FLORIDA Rartwary News—A_ $2,000,000 
company has been organized for the purpose 
of constructing electric railways in Florida. 
Mr. John P. Martin, of Xenia, Ohio, is said 
to be at the head of this company. The 
object of the company is to build trolley lines 
from Tampa around the head of old Tampa 
Bay and down along the western coast un- 
til the city of St. Petersburg is reached. It 
is also planned to extend the svstem through 
Hillsboro County in many other directions. 


INDEPENDENT TELEPHONE ACTIVITY IN 
INDIANA—A number of towns, including 
Logansport, Peoria and South Bend, are be- 
ing equipped with modern telephone plants. 
A franchise has just been granted to a Fort 
Wayne company to install a system at 
Hammond. In some cases automatic switch- 
boards will be used for decreasing the ex- 
pense. The installation of telephone sys- 
tems has gone on until there is a complete 
network of them extending over northern 
Indiana. l : 


On1O RarLways CoxsoLIpare—The Man- 
delbaum-Pomeroy Syndicate has announced 
the consolidation of the following railways: 
The Southern Ohio Traction Company, Cin- 
cinnati & Northwestern Railway, Hamilton 
& Lindenwald Electric Railway and the 
Miamisburg & Germantown Electric Rail- 
way. It was announced to shareholders of 
the Southern Ohio Traction Company that 
the consideration of the usual dividend 
would be postponed until the consolidation 
of the four companies had been effected. 


New CHICAGO TELEPHONE SERVICE—The 
Illinois Telegraph and Telephone Company 
has announced that it will adopt a new sys- 
tem of installing telephones. The subscriber 
will not be compelled to pay rental. The 
only necessity will be a deposit of $5, which 
is to cover the cost of the instrument. An 
automatic meter will charge five cents 
against him every time the telephone is used, 
and he wiil have to pay for the use of the 
telephone accordingly. This company is to 
use the automatic switchboard, doing away 
with the telephone operators. 


ELECTRIC POWER FOR GUN Tesrs—All the 
large guns at Sandy Hook, it is said, will 
soon undergo Official tests when operated by 
electricity. The heavy ordinance is to be 
elevated and lowered by electric power and 
the ammunition will also be raised to the 
breeches by the same power. In this way 
it is planned to do away with many of the 
delays which now take place when the guns 
are operated by hand. The introduction of 
electric power, it is expected, will facilitate 
the work of testing large guns and save 
large sums to the government. 
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ELECTRIC LIGHTING 


IRON MOUNTAIN, Micu.—The construction 
of a municipal electric light plant is being 
considered. 


SHAMOKIN, Pa.—The power plant of the 
Shamokin & Coal Township Electric Light 
Company has been completed and the lights 
have been turned on. 


HUNTSVILLE, ALA.—The committee on = 
lights of the city council has been directed 
to investigate the feasibility of establishing 
a municipal electric light plant. 


FREDERICK, Mp.—Land for a new electric 
lighting plant has been purchased by the 
city authorities. It is said that the object 
of this purchase is to remove the city elec- 
tric light plant from its present location to 
the land bought. 


Boyne City, Micu.—W. H. White & Com- 
pany have been granted a franchise for 
thirty years for street and commercial elec- 
tric lighting. This company has also re- 
ceived the contract from the city council 
for lighting the streets. 


SELLERSVILLE, Pa.—Mr. Allen T. Dickson 
and others have been granted the privilege 
to string lines through the streets in Sellers- 
ville for the purpose of furnishing electric 
light and power. This ordinance was granted 
for a term of twenty-five years. 


McKEESporT, Pa.—The contract for light- 
ing the streets of the city for a period of 
three years has been awarded to the Monon- 
gahela Light and Power Company at a rate 
of $70 per lamp. The contract in the aggre- 
gate amounts to about $22,000 a year. 


JACKSON, MicH.—The Michigan Central 
Railway has awarded the contracts for the 
erection of additions to its shops near Jack- 
son, Mich., to George B. Swift & Company, of 
Chicago. Among these improvements an 
electric power-house to furnish heat, light 
and power to the factories is included. 


Sourn BETHLEHEM, Pa.—Mr. William H. 
Jacobs has been granted permission to erect 
poles and string wires on certain of the 
streets of South Bethlehem for the purpose 
of supplying electric light and power for 
commercial purposes. Several conditional 
clauses are attached to the ordinance grant- 
ing the permission. 


Houston, Tex.—Stockholders of the Hous- 
ton Light and Power Company have held a 
meeting and elected directors. Messrs. Blake 
Dupree and W. H. Chapman were among 
those elected. This company has a capital 
stock of $750,000. It has been organized for 
the purpose of furnishing light, heat and 
motive power to the city of Houston. 


MOLINE, ILL.—A new power plant at an 
expense of about $100,000 is to be installed 
by Deere & Company. From this plant elec- 
tric power is to be furnished to each depart- 
ment. Electric motors are to be installed 
so that each department may have power 
independent of the other departments. The 
system used will be practically the same as 
the one at the plant of the Deere & Mansur 
Company. 


BIRMINGHAM, ALA.—The Birmingham Rail- 
way, Light and Power Company has pur- 
chased the Bessemer Electrical Company for 
about $25,000. It is said that the Birming- 
ham Railway, Light and Power Company 
will establish an electric light and power sta- 
tion at Bessemer, which is similar to the 
one in Birmingham. The construction of 
such a station would mean an outlay of from 
$250,000 to $300,000. 
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PaRKERSBURG, W. Va.—The new exchange 
building which the Bell Telephone Company 
is erecting will be ready for business about 
February 1. 


JERSEYVILLE, ILL.—A franchise for ninety- 
nine years has been granted to the Calhoun 
County Telephone Company. The lines of 
Speed company will be connected with St. 

uis. 


EL Paso, Tex.—An independent telephone 
system has been installed by Mrs. Brett, 
who comes from Kansas City, Mo. Mrs. 
Brett organized the company and had the 
system installed. 


SANTA Rosa, Caut.—The Sunset Telephone 
Company is preparing to rewire the city for 
its telephone service within a short time. 
Improvements throughout the service are to 
be made by the company. 


PORTLAND, IND.—A franchise has been 
granted to the Redkey Telephone Company 
to extend its lines. This company was in- 
corporated to operate in Jay, Wells, Black- 
ford, Delaware and Randolph counties. 


KENTON, OHIO—The Kenton Construction 
Company has been organized with a capital 
stock of $50,000. The object of the com- 
pany is to build telephone exchanges. The 
first work undertaken will be that at Orange, 
Tex. 


Brazit, INp.—Arrangements for installing 
a telephone system have been decided upon 
at the meeting of the stockholders of the 
Citizens’ Telephone Company. It was de 
cided to expend between $30,000 and $40,- 
000. 


IRONTON, OH10—The directors of the Law- 
rence Telephone Company have met. It has 
been decided to increase the capital stock 
from $24,000 to $50,000 for the purpose of 
developing the company’s property, which 
has been made necessary by the increase of 
business. 


McMINNVILLE, TENN.—The Citizens’ Tele- 
phone Company has been organized and 
elected its officers. Mr. Jessie Walling has 
been elected president and Mr. W. S. Lively 
general manager. This company is to be 
a competitor of the Cumberland Telephone 
Company. 


McComs City, Miss.—A number of gentle- 
men have purchased the stock of the Pike 
County Telephone Company. Among these 
gentlemen are Messrs. J. J. White and Dr. 
O. B. Quin. Dr. Quin has been elected to 
the presidency of the company. The lines 
are to be extended and the service improved 
generally. 


DuLUTH, MINN.—The work on the new 
line of the Consolidated Telephone and Tele- 
graph Company, between Duluth and St. 
Paul, has been completed as far as Moose 
Lake. Two bodies of men are at work in 
constructing the line, one at Miller and 
another near Harris. About forty miles of 
line still remain to be constructed. 


WAUNAKEE, Wis.—Two telephone com- 
panies are building systems, in Waunakee. 
The Dane County Telephone Company has 
a force of men engaged in setting poles 
under its franchise and a franchise has been 
granted to the Farmers’ Independent Tele- 
phone Company which is building an ex- 
change and also a line to Middleton. 


BALTIMORE, Mp.—At a meeting of the di- 
rectors of the Chesapeake & Potomac Tele- 
phone Company last week Hon. Bernard 
Carter, of Baltimore, and Mr. U. N. Bethell, 
of New York, were elected directors. There 
was no other change in the board of di- 
rectors. Mr. Bethell was elected president 
of the company, succeeding Judge Jere Wil- 
son, deceased. Mr. Bethell will also act as 
general manager of the company and will 
continue as general manager of the New 
York Telephone Company, of New York city. 


ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH 


LORAIN, On1o—The electric line between 
Lorain and Sandusky has been completed. 
This line is a connecting link between Cleve- 
land and Detroit. 


HARTFORD, Cr.—It is expected that through 
cars from Springfield to Hartford will soon 
be running by way of Warehouse Point and 
East Windsor Hill, the line having now been 
nearly completed. 


” Nyack, N. Y.—The Rockland County Trac- 
tion Company has anounced that its railway 
will be built and running by the first of May. 
It has not yet been announced just when the 
work of construction will commence. 


GLOUCESTER CIty, Pa.—The right of way 
for a trolley road between Gloucester City 
and Mt. Ephraim has been secured by men 
who are said to represent the South Jersey 
Gas Electric Traction Company. 


RocHESTER, N. Y.—The Rochester-Sodus 
Bay Railway Company has been authorized 
to increase its capital stock from $1,000,000 
to $1,750,000. It is said that this increase 
will be used for construction purposes. 


COOPERSBURG Pa.—The Coopersburg trol- 
ley line has been nearly completed and cars 
to Allentown will soon be running. This 
railway has been constructed with ninety- 
five-pound rails and is stone ballasted. 


RockForp, ILL.—Mr. H. H. Clough repre- 
sents parties who are applicants for a fran- 
chise for an electric line through Marengo. 
It is said that this movement signifies the 
connection of the Rockford system with that 
of Chicago and Fox River Valley. 


Iowa City, Iowa—The construction of an 
electric line between Iowa City and points 
to the south and west is being agitated. The 
board of supervisors is to be asked to con- 
struct the bridge across the Iowa River so 
that it may be used by street railways. 


MONTICELLO, N. Y.—The contract for con- 
structing the Monticello, Fallsburgh & White 
Lake Trolley has been let by that company 
to Macatee & Company, of Philadelphia. Part 
of the road between Monticello and Falls- 
burgh is to be completed by July 1, 1902. 


DOYLESTOWN, Pa.—Estimates for an ex- 
tension of the power-house of the Doyles- 
town Electric Company have been invited 
from sub-contractors by William Steele & 
Sons. The power-house is to be a one-story 
brick building forty by forty feet. 


FREMONT, OHIO—A large number of cars 
is being rebuilt at the Fremont shops of the 
electric railway to provide for the through 
traffic between Cleveland and Toledo. These 
cars are being equipped to provide the com- 
forts which are ordinarily found on steam 
trains. 


NEWCASTLE, Pa.—Those who are interested 
in the construction of the Newcastle & 
Sharon Electric Railway Company have 
stated that nearly all the rights of way be- 
tween Newcastle and Sharon have been se- 
cured and that the work of construction will 
soon be started. 


LANCASTER, Pa.—The city council has 
granted the privilege to the Lancaster City 
Street Railway Company to extend its 
tracks and to the Lancaster & Strasburg, 
the Lancaster & Manheim and the Lancaster 
& Mount Joy railway companies to run over 
the tracks of the city lines. 


MatcH CHUNK, Pa.—The railway exten- 
sion of the Mauch Chunk, Lehighton & Slat- 
ington Street Railway to Lehighton has been 
completed excepting the bridge over Beaver 
Creek. As soon as this bridge is completed 
trolley communication between Lehighton 
and Mauch Chunk will be established. 


LOUISVILLE, Ky.—Mr. Peyton N. Clarke is 
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interested in the building of an electric rail- 
way to connect Louisville with Mt. Washing- 
ton, Fairfield, Bloomfield and Bardstown. 
It is reported that northern capitalists are to 
be interested if possible. It is planned to 
build a road about forty miles in length. 


Rome, N. Y.—The building of a rapid tran- 
sit line between Lindale and Rome is being 
considered by the officials of the City Elec- 
tric Railway Company. It is expected that 
Mr. Cunningham, of Washington, D. C., will 
soon meet the stockholders for the purpose 
of deciding whether the building of such a 
line is advisable. 


INDIANAPOLIS, IND.—The Union Traction 
Company, it is said, will straighten its lines 
in order to reduce the running time of its 
cars between Indianapolis and Muncie. The 
running time of the fastest cars between 
Indianapolis and Muncie is one hour and 
fifty minutes, and it is intended to reduce 
this time twenty minutes. 


WESTMINSTER, Mv.—Those interested in 
the Washington, Westminster & Gettysburg 
Electric Railway Company have filed a 
mortgage to the Union Trust Company, of 
Philadelphia, to secure an issue of $1,850,000 
in five per cent gold bonds. This is said to 
be a preliminary step in the construction of 
an electric railway from Gettysburg to Wash- 
ington. 


CHATTANOOGA, TENN.—It is stated that 
negotiations have been practically com- 
pleted whereby the Rapid Transit Company 
will purchase the Chattanooga City Electric 
Railway Company’s lines. The sale of the 
Chattanooga Light and Power Company will 
also be included. The United Light and 


Power Company controls the Rapid Transit 


Company. 


ELIZABETH, N. J.—The directors of the 
Elizabeth, Plainfield & Central Street Rail- 
way Company have met and elected officers. 
Mr. Thomas C. Barr was elected president 
and Mr. John N. Ackerman, general man- 
ager. Mr. Barr is to have a general over- 
sight of the railway and Mr. Ackerman will 
pay special attention to the line between 
Elizabeth and Plainfield. 


New PHILADELPHIA, OHI0o—The New Phila- 
delphia & Uhrichsville Street Railway Com- 
pany and the Canal Dover & New Phila- 
delphia Street Car Company have been con- 
solidated and passed into the hands of the 
Pomeroy-Mandelbaum Syndicate. An im- 
portant link in the proposed Cleveland- 
Wheeling trolley road is formed by the con- 
solidation of these two companies. 


SPRINGFIELD, On10—An issue of $50,000 in 
bonds has been authorized by the directors 
and stockholders of the Springfield & Xenia 
Traction Company. The money is to pay 
for the completion of the construction of 
the railway. This company was formerly 
known as the Little Miami Traction Com- 
pany, and it is said that it is now controlled 
by the Mandelbaum-Pomeroy Syndicate. 


JEFFERSONVILLE, IND.—It has been an- 
nounced that the building of an electric line 
to connect Indianapolis, New Albany and 
Jeffersonville will be begun March first, by a 
large force of men. It is the plan to connect 
at Seymour with a line which runs from 
Indianapolis to Franklin. Mr. Louis 
Schneck, of Seymour, is the president of 
the Jeffersonville, New Albany & Sellersville 
Rapid Transit Railway, which was organized 
a short time ago for building this line. 


HERKIMER, N. Y.—A certificate of merger 
has been filed with the Secretary of State 
by the following railways: Herkimer, 
Mohawk, Ilion & Frankfort Street Railway 
Company, the Suburban Railway Company, 
the Deerfield & Utica Railway Company, the 
Little Falls & Herkimer Street Railway Com- 
pany, and the Frankfort & Utica Street Rail- 
way Company. These companies are all to 
be consolidated into one company to be 


oe as the Utica & Mohawk Valley Rail- 
road. 


Decembe 


ELEC 


The ft 
market 
trade is 
severe C 
in Ama 
howevel 
a gener 
prices. 
mand a 
their 0 
there | 
ing the 
subside 

The 
one as 
consid 
sented 
surplu 

325. 


ELECTE 


New | 
Bro 


—No. 9¢ 


Ctric rajl. 
Washing. 
ardstown, 
sts are to 
anned to 
length, 


pid trap. 
iS being 
ity Elec. 
ted that 
. C., will 
purpose 
f such a 


Traction 
its lines 
e of its 
ie. The 
between 
ur and 
reduce 


ted in 
vsburg 
iled a 
ny, of 
550,000 
aid to 
ton of 
Wash- 


that 

com- 
npany 
ectric 
É the 
> Will 

and 
‘ansit 


f the 
Rail- 
cers. 
dent 
man- 


ł 


December 28, 1901 


ELECTRICAL SECURITIES 


The fundamental conditions of the stock 
market continue good and the country’s 
trade is very large and active. The most 
severe ordeal of late has been the collapse 
in Amalgamated Copper. The week closed, 
however, with the markets fairly strong and 
a general tendency toward advancement of 
prices. Local traction stocks were in de- 
mand and the leading electrical stocks held 
their own. At one time during the week 
there was considerable uneasiness respect- 
ing the money market. This seemed to have 
subsided, however, by Saturday. 

The bank statement was a very excellent 
one as it was expected that it would show 
considerable falling off in surplus. It pre- 
sented instead a gain of about $300,000. The 
surplus on December 21 amounted to $5,785,- 
325. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
DECEMBER 21. 


New York: Closing. 
Brooklyn R. T......... eee ee 64% 
COD: (GAS os 534566 chet eee te eek 215% 
Gen. ElecC.......sesssseresoecsseo 281 
Man. EBl.......eensusnsnsesesssseors 134 
Met: St: RY 21654 sk sb eee es 163% 
Kings Co. Elec...............002. 188 
N. Y. & N. J. Tel. Co.............. 166 
Telep., Tel. & Cbl. Co.............. 6% 
There was an advance in price of 


Western Union said to be due to a report of 
the consolidation of the Western Union Tele- 
graph Company and the Postal Telegraph 
Company. Prominent financial interests are 
said to be in favor of this consolidation, and 
also it is believed that the administration 
at Washington is in favor of a bill for the 
government ownership of the two systems. 

The Wall Street Journal states that Brook- 
lyn Rapid Transit was bought during the 
week on advices from interests more or less 
closely connected with the property that the 
chances favored a moderate advance. The 
point was given that net earnings would 
show better during the winter months as 
less improvement work would be done, this 
kind of work being mainly responsible for 
the increased operating expense in the last 
month or two. 


Boston, December 21: Closing. 
Am. Telep. & Tel................ 163% 
Erie Tel 6.0 a tbe ee She ees 17 
New Eng. Teliis.c. dosed iesess 133 
Mass. Elec. pf... ...... 2. ee ee eee 94 
Westing. Mfg. pf............2.0.- 13% 
Edison Elec. (rights)............. 3% 


The directors of the American Telegraph 
and Telephone Company have declared the 
regular quarterly dividend of 1% per cent 
and an extra dividend of 3, per cent, pay- 
able January 14 to stock on record Decem- 
ber 31. 

Westinghouse Electric and Manufacturing 
Company’s directors have declared the regu- 
lar quarterly dividend of 1% per cent on the 
preferred stock, payable January 2 to stock- 
holders of record December 21, 1901. 


Philadelphia, December 21: Closing. 
Elec. Co. of America............. 6% 
Philadelphia Elec................ 4% 
Union Traction................... 32% 
United G. I. Co...............4.. 116% 
Elec. Stor. Bat. c..........00-e00- 60 
Elec. Stor. Bat. pf................ 60 


The directors of the Electric Storage Bat- 
tery Company have declared the usual quar- 
terly dividends of 114 per cent on both the 
common and preferred stocks, payable Jan- 
oe 2 to stockholders of record December 


Chicago, December 21: 


Closing. 
Central Union Tel............... 40 
Chicago Edison PAGNO oon ew aawes 158 
Chicago Telep................... 240 
Metropolitan El.................. 90% 


ELECTRICAL REVIEW 


National Carbon.................. 19 
National Carbon pf.............. 83 
Union Traction................... 10% 
Union Traction pf................ 47 


Union Traction has been fined $50 for re- 
fusing to issue transfers from West to North 
Side lines. The decision is important as 
bearing on the company’s earnings. 

It is reported that Lake Street Elevated will 
be reorganized. It will take up the deben- 
ture bonds and issue 4 per cent bonds in- 
stead. It will own an electric plant and 
cease getting current from Union Traction. 


PERSONAL MENTION 


Mr. LEMUEL BANNISTER, Who for the last 
five years has been the general manager 
of the British Westinghouse Company, has 
resigned. 


Mr. N. C. Hamivton, of Hamilton & Son, 
Wheeling, W. Va., has been in New Martins- 
ville, W. Va., subletting the contracts for the 
erection of the new electric light plant. 
The entire work is to be completed by the 
first of February. 


Mr. CHARLES M. Morse, of Buffalo, N. Y., 
has been appointed deputy engineer com- 
missioner of that city. Mr. Morse is a well- 
known civil and mechanical engineer and is 
manager of the Buffalo Engineering Com- 
pany. The appointment is a highly com- 
mendable one. 


Mr. W. E. WINNER has asked the com- 
missioners of Leavenworth County, Kan., for 
a franchise to build an electric railroad 
from Lansing to Lawrence. This line is to 
connect with the Kansas City-Leavenworth 
Electric Line at Lansing, and the line which 
is to be built from hansas City to Topeka 
south to Tonganoxie. 


Mr. Joun I. SABIN, president of the Chi- 
cago and Central Union Telephone com- 
panies, it is stated in a despatch from Chi- 
cago, will accept the presidency of the Erie 
Telegraph and Telephone Company, which 
is to be operated from Chicago. This, of 
course, will mean that the American Tele- 
phone and Telegraph Company has secured 
control of the company. This would place 
under the exclusive management of the Bell 
interests the five subsidiary companies of the 
Erie and prevent a disintegration of the Bell 
organization in controlling for its purposes 
all the territory of the United States. 


AUTOMOBILE NOTES 


A NEw AUTOMOBILE ComMPpany — The 
Niagara Motor Vehicle Company has filed 
papers of incorporation in New York state 
for the purpose of manufacturing motors, 
dynamos and electric vehicles. Among the 
directors of the company are Messrs. Robert 
S. Weed and Charles A. Lindstrom, of Buf- 
falo. Mr. Lindstrom was formerly con- 
nected with the Hewitt-Lindstrom Motor 
Company, of Chicago. 


THE AUTOMOBILE CLUB OF AMERICA—The 
standing committees of the Automobile Club 
of America have been announced for 1902. 
The following gentlemen are the chairmen 
of the various committees: Dr. Schuyler S. 


Wheeler, the technical committee; Mr. Jef- 
ferson Seligman, the committee on runs and 


tours; Mr. J. M. Hall, the house committee; 


Mr. Albert R. Shattuck, the library com- 
mittee; General George M. Smith, the mem- 
bership committee; Mr. George F. Chamber- 
laws and ordi- 
nances; Mr. A. Ward Chamberlin, the sign 
Mr. Albert R. Shattuck, 
the good roads committee; Mr. J. Dunbar 
Wright, the committee on foreign relations: 
Mr. Albert C. Bostwick, the racing com- 
mittee, and Mr. George W. Young, the audit- 


lin, the committee on 


post committee; 


ing committee, 
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LEGAL NOTES 


RESPONSIBILITY OF A COMPANY—A corpora- 
tion, such as a street railway company, 
buying the property and franchise of 
another, not intending consolidation, is held 
in Capital Traction Company vs. Offutt (D. 
C. App.) 53 L. R. A. 390, not to be respon- 
sible for the older company’s Liabilities. 


LIABILITY OF A RAILWAY CoMPpaNny—An 
employé of a passenger railway company, 
who accepts transportation from the com- 
pany as a mere gratuity, and not in con- 
sideration for his services, is held in Peter- 
son vs. Seattle Traction Company ( Wash.) 
53 L. R. A. 586, to stand like any one else 
traveling on a free pass conditioned that 
the user shall assume risk of injury, not- 
withstanding the transportation would 
probably not be bestowed in the absence of 
the employment. 


RIGHTS OF COMPANY SUPPLYING MATERIALS 
TO A ConTRACTOR—One who has furnished 
to a contractor materials which have not 
been paid for is held in Electric Appliance 
Company vs. United States Fidelity and 
Guaranty Company (Wis.) 53 L. R. A. 609, 
to have no right of action on a contract and 
bond in favor of a municipal corporation 
conditioned to erect a plant for it and turn 
it over free and clear of all claims for ma- 
terials, where there is neither an attempt 
to secure his claim nor any contract legally 
enforceable in his favor. 


STORAGE BATTERIES—An opinion has been 
filed by Judge Coxe, of the United States 
Circuit Court, in the case of the Electric 
Storage Battery Company against the Na- 
tional Battery Company, the Ameritan 
Bicycle Company and Eugene W. Belknap. 
By his opinion the validity of the Electric 
Storage Battery Company’s Brush patent is 
sustained, and the National Battery Company 
is enjoined from the further manufacture 
and sale of storage batteries and from the 
further manufacture and sale of the Waverly 
electric vehicles equipped with infringing 
batteries. Mr. Belknap is enjoined from 
the further use of the Waverly electric 
vehicle. - 


= MISCELLANEOUS 


ENGLISH RAILWAY CONSIDERING CHANGE OF 
MorivE Power—The London & Northwestern 
Railway is said to be considering the ques- 
tion of electrifying its entire system. It is 
stated that the directors and experts who 
were consulted in the matter are of the 
opinion that the road could greatly improve 
and cheapen its service. 


New Car Company Works—Articles of 
incorporation have been filed by the Ameri- 
can Palace Car Company at Albany, N. Y. 
This company is capitalized at $5,000,000, of 
which $4,000,000 is common stock and 
$1,000,000 preferred stock. This company 
has been formed for the purpose of building 
and leasing railway cars and coaches, pas- 
senger, freight and street cars and other 
rolling stock. Messrs. Joseph H. Hoadley 
and William J. Arkell, of New York, are 
among the directors. 


LARGE NEw JERSEY Power PLANT—The 
work of constructing the power plant at 
Columbia, N. J., is being pushed along 
rapidly by the Consolidated Power and Ice 
Company. A large dam has been built near 
the Delaware River for the purpose of gen- 
erating electricity from water power. Tur- 
bines are to be installed together with the 
necessary electric power in the power-house 
which is now being built. The power to be 
supplied will be used by the electric rail- 
ways in Pennsylvania and those which are 
soon to be built near it in New Jersey. 
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THE LORAIN STEEL Company, Motor 
Department, Lorain, Ohio, closed a contract 
with the Union Traction Company, of Phila- 
delphia, for fifty four-motor motor equip- 
ments including controllers. 


THe KELLOGG SWITCHBOARD AND SUPPLY 
Company, of Chicago, has prepared a folder 
containing a special introductory offer for 
those who wish to install its telephone ap- 
paratus. This offer holds good until Feb- 
ruary 1, 1902. 


THE JEWELL ELECTRICAL INSTRUMENT CoM- 
PANY, Chicago, Ill., manufactures electrical 
measuring instruments for use with direct- 
current apparatus. A fine line of illumi- 
nated dial switchboard instruments has been 
prepared by this company. 


THE Hart MANUFACTURING COMPANY, 
Hartford, Ct., manufactures the Hartford 
rosettes for cleat, concealed and moulding 
work. These rosettes have been approved 
by the National Board of Fire Underwriters 
and possess many points of excellence. 


THe C. W. Hunt Company, West New 
Brighton. N. Y., is sending out a very inter- 
esting table prepared for convenient inser- 
tion in memorandum books, giving electrical 
expressions and their equivalents. These 
slips will undoubtedly be in popular demand. 


THE CHARLES WARNER Company. of Wil- 
mington, Del., has prepared an interesting 
cement and lime notebook for the year 1902. 
In this notebook are set forth the merits of 
Nazareth Portland cement and Cedar Hol- 
lo Hmoid. Descriptions of the other lines 
of trade in which this companv is engaged 
are also given. The company will be pleased 
to mail a copy of this book to any one upon 
application. 


THE AMFRICAN STREET RAttiway ASSOCTA- 
TION has issued its report upon the twen- 
tieth annual meeting which was held at 
Madison Sauare Garden, New York city. in 
October. This report contains many fea- 
tures of interest to street railwav men. In 
it are included lists of the members of the 
association. napers read at the meeting and 
the discussions. The names of the exhibi- 
tors are also given. 


THe ELECTRIC Appertance Company, Chi- 
cago. has prenared a blank which contains 
questions to he filled out. The answers to 
these questions give the comnany data re- 
garding the condition of the plant as regards 
its requirements for lighting and enable it 
to furnish the lights which are best suited 
to the conditions. It would seem that such 
a blank would be of great use to many who 
have such plants in charge. 


Tre OSRTRN FLEXIE Conpmr COMPANY. 
21 Park Row. New York, renorts its factory 
running night and dav turning ont the new 
and flexible conduit “Flexduct.” This con- 
duit has heen approved bv the Boards of 
Fire Underwriters. It is thoroughlv flexi- 
ble and can readilv be bent around posts. 
angles of floors, etc.. and nossesses manv 
other points of excellence. The comnanv is 
issuing a booklet on “Flexduct,” which will 
be sent on application. 


THE Bristor Company, Waterbury. Ct.. 
has prepared a circular in which is descrihed 
its standard recording thermometers. These 
thermometers are designed for use in mash 
tubs, tanks containing liquid and closed 
spaces which are under pressure or vacuum. 
These thermometers are very useful in places 
which are very difficult of access and where 
it is desirable and often necessary to have 
the temperatures recorded. Copies of this 
circular will be sent upon application. 


ELECTRICAL REVIEW 


THE AMERICAN SCHOOL OF CORRESPOND- 
ENCE, Boston, Mass., is able to offer each 
year a limited number of free scholarships 
in its engineering courses to deserving and 
intelligent young men. The scholarships 
for 1902 are now at the disposal of the 
trustees and applications for them will now 
be considered. The courses of study offered 
by this school include nearly all branches 
of engineering and these scholarships should 
be of great value to deserving young men of 
limited means. 


THE WESTERN ELECTRICAL SUPPLY Com- 
PANY, of St. Louis, is sending out a neat 
circular which should prove valuable to con- 
tractors and construction men. This cir- 
cular illustrates a new unit type of com- 
bined switch and enclosed fuse carrier. By 
carrying a small stock of these fuse carriers, 
panel boards can be built on short notice. 
This would seem to be very useful to con- 
tractors in saving the delay of having to 
order boards from the manufacturer. 


Mr. A. E. Concatr, 56 Pine street, New 
York, is manufacturing a wiring computer 
which should be of great use in electrical 
work. It is designed for the busy man who 
is engaged in wiring and will tell him very 
conveniently three important facts which 
he must know; viz., the size wire he should 
use for a given loss of volts, current and 
distance, the several carrying capacities of 
wires, and the equivalent carrying capaci- 
ties of wires. This instrument should find 
a wide use among men engaged in any kind 
of wiring for electric currents. 


THE GENERAL Erectric Company has 
issued a very neat catalogue describing its 
Edison incandescent lamps for isolated 
plants. The main lamp sales offices are lo- 
cated at Harrison, N. J. In this catalogue 
only incandescent lamps for isolated plants 
for voltages of 90 to 125 and 200 to 250 are 
included. A catalogue describing all classes 
of incandescent lamps has also been issued 
by this company. This catalogue gives many 
points of interest about lamps for use in 
isolated plants and should be of use to men 
who have charge of such installations. 


THE CENTRAL Erectric Company, of Chi- 
cago, Ill., has issued a price list esnecially 
adapted for those who wish to secure tele- 
phones and telephone supplies as quickly as 
possible. A large amount of data regarding 
these supplies is contained in this catalogue, 
which will be sant to anv one upon applica- 
tion. The company desires to call atten- 
tion to the D & W telephone protector which 
embodies a lightning arrester. line fuses and 
sneak coils upon which a descriptive hnl- 
letin has been prepared that will be mailed 
to anyone who is interested in this material. 


THE PARAGON FAN AND Motor COMPANY, 
of New York. has issued bulletin No. 64, in 
which its multipolar motors and generatars 
are described. In this bulletin are given 
the efficiency curves for these machines and 
very neat pictures of the different parts. 
The same company has also prepared bul- 
letin No. 61 of its bipolar power motors and 
generators. The curves for the efficiencies 
of these machines are also given together 
with illustrations of the different parts. 
These bulletins should be very useful to 


those who have need to purchase such ap- 
paratus. 


THE KFYSTONE ELECTRICAL INSTRUMENT 
Company, Philadelphia, Pa.. ts at present 
putting on the market a fine line of electrical 
measuring instruments. It has designed a 
switchboard instrument which has the same 
system as the one employed in its illumi- 
nated dial instruments. but differs only in 
length of scale and stvle of case. The com- 
nany especially recommends this instrument 
for use in isolated plants and on feeder cir- 
cuits in electric lighting or street railway 
installations. A new catalogue of these in- 
struments will be sent by this company upon 
application. 
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NEW INCORPORATIONS 


BELLEFONTAINE, OHIO—Miller Storage Bat- 
tery and Electric Company. $20,000. 


Maxton, N. C.—Carolina Electric Com- 
pany. $50,000. To furnish light, power and 
heat. 


IRONTON, OHIO—The Lawrence Telephone 
Company. Increased its capital stock from 
$24,000 to $50,000. 


SEGUIN, TEx.—Seguin Milling and Power 
Company. $50,000. MIncorporators: J. T. 
Holmes, Walter Nolte and others. 


KENNETT SQuare, Pa.—Electric Specialty 
Company. $25,000. Stockholders: Dr. A. W. 
Gregg, James M. Worrall and others. 


NACOGDOCHES, TEX.—Texas Central Tele- 
phone Company. $10,000. Incorporators: E. 
C. Branch, W. S. Beeson and W. S. Patton. 


WINTERS, RUNNELS CouNTY, TEx.—The 
Winters Waterworks Company. $10,000. 
Incorporators: F. L. Pierce, J. W. Murray 
and others. 


DuLUTH, MInn.—The Black River Falls 
Company of Minnesota. $50,000. To manu- 
facture electric power for lighting and manu- 
facturing in St. Louis County. 


MatTroon, ILu.—Farmers’ Mutual Tele- 
phone Company. $10,000. To operate a tele- 
phone system. Incorporators: J. F. Miller, 
J. F. Brewster and A. G. Hildreth. 


Jersey City, N. J.—Power Equipment 
Company. $6,500,000. To manufacture mo- 
tors, etc. Incorporators: Charles H. Jobn- 
son, John D. Elwell and John R. Simmons. 


Houston, Tex.—Houston Lighting and 
Power Company. $750,000. Directors: Blake 
Dupree, W. H. Chapman, of Houston; How- 
ard C. Lewis, E. L. Carr and others of Sche- 
nectady, N. Y. 


New York, N. Y.—The Grinnell Electric 
Cable Construction and Apparatus Company. 
$250,000. Directors: Henry B. Grinnell, 
Oscar A. Doering and Frank E. Thompson, 
all of New York city. 


CAMDEN, N. J.—United States Light Manu- 
facturing Company. $1,000,000. To manu- 
facture light, etc. Principal office, 320 Mar- 
ket street. Incorporators: Paul Morris, C. 
Townsend Blake and others. 


JERSEY City, N. J.—United Gas and Elec- 
tric Company. $4,000,000. To manufacture 
gas, etc. The principal office of this com- 
pany will be the Corporation Trust Com- 
pany, 15 Exchange Place, Jersey City. In- 
corporators: Edward P. Meeker, Frank B. 
Pierce and others. 


BuFFALO, N. Y.—Niagara Motor Vehicle 
Company. To manufacture motors, dyna- 
mos and electric vehicles. $25,000, divided 
into 250 shares. Its term of corporate ex- 
istence is ninety-nine years. The directors 
for the first year are: Robert S. Weed, H. I. 
Slater and Charles A. Lindstrom, of Buffalo, 
and others. 


INDIANAPOLIS, INp.—Greensburg, Shelby- 
vule & Batesville Traction Company. $10,- 
000. To build a line between Shelbyville and 
Greensburg, giving the Indianapolis inter- 
urban line connection with Greensburg, as 
a road is now being constructed from In- 
dianapolis to Snelbyville. Directors: Louis 
Zoller, Sherman P. Minear, Charles R. Porter 
and others. 


ALBANY, N. Y.—The Lake Shore Traction 
Company. $28,000. To construct a trolley 
road twenty-eight miles long connecting 
Westfield and Silver Creek, Chautauqua 
County. The directors are Arthur C. Wade, 
William R. Reynolds and others of James- 
town, N. Y.; Arthur B. Ottaway, of West- 
field; Fred R. Green and Harry D. Kirkover, 
Jr., of Fredonia. 
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